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ABSTRACT

Having mobile apps on our phones is common, we use apps for uncountable activities, as such as
gaming, business, and health. The aim of this research is to identify the public acceptability of
mHealth apps to supply the primary health care traditionally carried out by the GP in Ireland.
Research mixed methods were used. Qualitative and quantitative data were collected through an
electronic survey (n=84) and semi-structured interviews with SMEs of the medicine,
pharmaceutical and IT areas (n=3). It was found the proportion of Irish people, that would like to
change the mHealth apps instead of the GP for the primary health care is "one of every three".
Nevertheless, in the analysis of the qualitative data, it is shown that they are open-minded to using
the mHealth apps in the future or now as a complement of the primary health care given by the
GP. The statistical analysis results show that gender and age are no factors that determine the will
of changing the habits in primary health care. The main concern on the use of mHealth apps is
founded in the lack of technological development that contemporary mHealth apps posse. Four
main factors were identified that could positively impact the will of the Irish resident to use trusty

the mHealth apps once they are covered.
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1.1. OVERVIEW

Having a digital mobile application on our phones is extremely common nowadays, we use
the mobile digital app for uncountable activities, as such as gaming, business, education, and
health. In particular, the present research study is focused on the analysis of digital applications
related to the management of health, denominated Mobile Health Application (mHealth apps) and
their predisposition of being used as a substitute to a traditional visit to a General Practitioner (GP)

as the first line of health care.

1.2. RESEARCH BACKGROUND

The modernisation, and in consequence, the digitalisation of many services is an activity
that changes on an everyday basis: the quantity and quality of the services are continually
upgrading. Nowadays, it is widespread to use digital mobile apps in diverse sectors, such as
hospitality, education, healthcare, trade, instants messaging and banking (Tuunanen et al., 2019).
This augmentation of digital mobile apps is a direct consequence of the increase in the use of
smartphones. The number of users of a smartphone in this decade has increased exponentially and
will still grow for the next years. Just in 2015, the number of active smartphones was of 7 billion
in the whole world (European Commission, 2014a; WHO Global Observatory for eHealth and
World Health Organization, 2016; Andrews, 2018).

People use smartphones to take care of their health. Among other activities, people
monitoring and recording physical activity, making medical appointments. People use apps for the
medical treatment adherence and ask for professional advice (e.g. fitness, self-care, nutrition,
mental health), and the list of activities continues (Kay, Santos and Takane, 2011; WHO Global
Observatory for eHealth and World Health Organization, 2016; Bol, Helberger and Weert, 2018;
Arigo et al., 2019; Tuunanen et al., 2019; Temkin et al., 2020).

Commonly, people use digital mobile apps, social media and wearables physical activity
sensors, in combination or separately to take care of their health (Arigo et al., 2019). In the market
exist a vast number of mHealth apps available, many of them satisfy the needs of the users, offering

fast and cost-effective solutions (Bol, Helberger and Weert, 2018). However, so far, many of these
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mHealth apps do not have enough evidence of efficacy and effectiveness, so providers leave
clinicians and consumers with uncertainty (Bush, Armstrong and Hoyt, 2019; Marshall, Dunstan
and Bartik, 2019; Wattanapisit et al., 2020).

In the other hand, globally, telehealth has been recognised by the WHO as a critical factor
for accomplishing the objective of satisfying the Universal Health Coverage (WHO Global
Observatory for eHealth and World Health Organization, 2016). Telehealth is "the delivery of
health care services, where patients and providers are separated by a distance”. However, telehealth
is delivered by a GP, and it could be by phone or videoconference. One of the claims of the
telehealth is the fact that being far of conventional health services would not strictly need to
represent an obstacle for receiving the services. The use of the telehealth must represent the
coverage of health services in places that geographical are separated by distance and a remote part
of the country, or places that are separated by risk conditions. In 2020, telehealth represents a real
solution for primary medical care in the contemporary COVID-19 pandemic, where social
distance, self-isolation and reduction of mobility, must be a guarantee in order to reduce the risk
of contagious disease (Chauhan et al., 2020; Tabari et al., 2020).

In the next years, we will be witnesses of the continued increase in the use of digital
technologies, mainly by the everyday increase of the use of apps that we can download easily to
our smartphones. It would be naive thinking that this innovation will not reach the health services,
in specific, the potential application of mobile health apps (mHealth apps) in telehealth. In the
other hand, it is unarguable that advances in telecommunication and technology are modifying our
habits and behaviours. Now we can perform several activities since home that in the past,
traditionally, we needed to move to do them, as such as, buy and sell goods, shopping, banking,
schooling, even dating. Now, the COVID-19 pandemic, mHealth apps seems to be a true and useful

tool to face this pandemic.

With the previous antecedent, there is the proposal of a scenario were if mHealth apps
would have enough development to become the first primary care service, the population would
instead use them then visit the general practitioner? The results of this research are intended to
aggregate knowledge to be used in the development of new health apps since the point of view of

a market study focused on the Republic of Ireland.
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1.3. OBJECTIVES AND RESEARCH QUESTIONS

1.3.1. Objectives

The main aim of this research is to identify the public acceptability of mHealth apps to
supply the primary health care traditionally carried out by general practitioners in the Republic of

Ireland.
For achieving the main aim of this research:

- The public that resides in the Republic of Ireland will be surveyed about their
wiliness to use mHealth apps in substitution of service carried out by general
practitioners.

- It will be performed a semi-structured interview to professionals in the fields of
health caring, pharmaceutical area, and information technologies (IT), in order to
know the point of view regarding the potential usage of mHealth apps in
substitution of service carried out by general practitioners.

In a parallel, the information obtained by the survey and interviews will be analysed for:

- ldentify if gender, age, or education level are factors that influence the wiliness to
use mHealth apps in substitution of service carried out by general practitioners.
- Identify which are the features that must be improved in the mHealth apps to be a

real option as a substitute of General Practitioner.

1.3.2. Research questions

- Are the residents of the Republic of Ireland willing to change their tradition visits to
general practitioners and use mHealth app instead for?

- Which are the social factors that influence the willingness to use mHealth apps?

-What are the main characteristics to be improved in mHealth apps to be considered as a

substitute of General Practitioner?
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1.4. SIGNIFICANCE OF THE STUDY

The global approaches for the WHO regarding the primary health care are: meeting people's
health needs; addressing the broader determinants of health through multisectoral policy and
action; and empowering individuals, families and communities to take charge of their health
(WHO, 2020b). The development of appropriate mHealth apps could reduce the gaps and obstacles
to reach the objectives of primary health care. The development of new mHealth app could increase
the level of quality in the services by reducing the costs of traditional mechanisms. By the other
hand, new technologies could lead to satisfying expectations of people by empowering them to

realise decision by themselves of disease prevention, treatment, rehabilitation, and palliative care.

Under the previous consideration, it is relevant to contribute to helpful information to build
the design base of new digital solutions. The results of this research can contribute to the
development of mHealth apps by identifying the factors and features that can be improved,
identifying the main concerns of the public, professional of health carrying and IT. This research

could lead to re-address of resources and research.

1.5. RESEARCH SCOPE AND LIMITATIONS

1.5.1. Research scope

To carry out the present research study, it has been selected the Republic of Ireland as the
country target. This decision was made for one principal reason. In the last decades, the Republic
of Ireland has been known as one of the most attractive countries to invest. The Republic of Ireland
is the host of the most significant technological and pharmaceutical companies: Ten top digital
companies, including Apple, Microsoft, Google, Twitter, Hewlett-Packard, Intel and Facebook;
nine of ten top world medical technological companies; and twenty-four top pharmaceuticals
companies, as such as Bristol-Myers Squibb, Sanofi, Pfizer, Amgen, Johnson & Johnson, Roche
and Novartis (Sanyal, 2018). Due to the nature of the research, these companies are relevant to the

development of mobile health apps. In result, it is convenient focusing this study to the residents
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of the Republic of Ireland. Besides, Dublin Business School (DBS) is in Dublin, the capital of the
Republic of Ireland.

1.5.2. Resources limitations

For the present study, it has been identified some constraints and challenges, the first one
is regarding the length of the study, due to this work can be considered as short-term research
without external sponsorship. So, no external boost will be used to collect primary data, only
individual efforts. In this context, a gathering of a statistically representative data is a limitation to
consider the findings representative to the whole population of the Republic of Ireland, even if it
is considered an appropriated sampling method. However, this work can be considered as

explorative and provide the foundation for future research.

It is worthy of mentioning that the present research study will be done during the lockdown
due to the COVID-19 epidemic. Thus, the surveys and interviews will be done under the
recommendations of the Health Service Executive. All communication must be done through
electronic media (email, social media, instant messaging, and videoconference) and no face to face

contact will be allowed.

o o Jun Jul Aug Due
Activity Sub activity date.
Iw | 2w | 3w | 4w | 1w | 2w | 3w | 4w | Sw | 1w | 2w | 3W |94 Aug

1st meeting with Supervisor

Kick-off —
cxo CA1 submission
Dissertation Chap. 1 In_troductlon :
writing Chap. 2 Literature Review
Chap. 3 Research Methodology
. Survey and semi-structured interviews
Sampling - —
Semi-structured transcriptions
Chap. 4 Data Analysis
. . Chap. 5 Discussion
Dissertation - -
. Chap. 6 Conclusion and recommendations
writing

Chap. 7 References
Chap. 8 Appendixes
Dissertation |CA2 Submission
Poster elaboration
CAZ3 Submission

Poster

Figure 1. Timetable for the elaboration of the dissertation.
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1.6. STRUCTURE OF DISSERTATION

The structure of the dissertation will be composed of 8 Chapters, as can be seen below:

Chapter 1. INTRODUCTION. This chapter will provide information about the background
of the research proposal, the main research aims, the objectives and research questions.

Significance, scope, and limitations of the research would also be clearly explained in this chapter.

Chapter 2. LITERATURE REVIEW. This chapter will provide an exhausting review and
bibliographic analysis of the latest academic publications related to the research topic. The
literature review chapter will include the information of journals and articles found through the
DBS library and official websites of relevant organisations, as such as the World Health
Organization (WHO). All information will be focused on the usage of mobile apps in health care

and the potential factors that make an influence in their usage.

Chapter 3. RESEARCH METHODOLOGY. In this chapter, it will be detailed the research
methodology. For this purpose, the "Research Onion Framework™ by Saunders, Lewis and
Thornhill, (2019, pp. 172-230) used. It will be included the rationale for selection the philosophy,
approach, methodology and strategy. In this chapter will be included the methodology for primary
data collection (survey and semi-structured interviews) and its analysis. Ethics of the research is
also specified in this chapter.

Chapter 4. FINDINGS AND DATA ANALYSIS. In this chapter, it will be shown the
general results of the primary data collection. As well, it will be included the findings of the data
analysis, qualitative and quantitative methods will be used. As much it is possible, the results will

be illustrated by tables and graphs.

Chapter 5. DISCUSSION. In this chapter, it will be included the in-depth analysis of the
results. The obtained results will be contrasted with previous researches. The discussion will be
done with the objective to answer the research questions and considering the literature review.

This chapter will provide the basis for the construction of the conclusion.

Chapter 6. CONCLUSION AND RECOMMENDATIONS. In this chapter, it will clearly

state the conclusion of all the research. It will be established if the research met with the aims and
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objectives. And finally, it will be answered the research questions. Any recommendation for future
research will be proposed.

Chapter 7. REFERENCES. In this chapter will include all the references.

Chapter 8. APPENDIXES. In this section will be included all the support information of
the present study. The support information could be, but no limited, document formats, survey

format and transcripts.
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2.1 mHEALTH AND TELEHEALTH BACKGROUND

2.1.1. Defining the eHealth and mHealth

The relationship between patient and health care provider since the beginning of medical
science have been face-to-face. The accuracy of the diagnosis has been perceived better when the
patients are in front of the health care provider due to the opportunity of performing physical
examinations and for creating social links with the health care provider (Arigo et al., 2019).
Historically the medical practice represents having integrative skills, art, values and ethics
(Faustinella and Jacobs, 2018; Gallagher, Little and Hooker, 2018). However, the resources for
meeting all patient expectation are every day less, and it can add logistical challenges such as
overpopulation, scheduling, distance, and cost limit the feasibility of being face to face. (European
Commission, 2014a; Arigo et al., 2019). In order to reduce gaps, digital technologies seem to have
solutions. Digital services, including health services, have increased in the last two decades
(European Commission, 2014b; Andrews, 2018; Tuunanen et al., 2019), including the number of
users of smartphones, that can be described in the increasing use of apps, social media platforms
and wearable physical activity sensors (Bol, Helberger and Weert, 2018; Arigo et al., 2019). The
population are using their smartphones routinely for fitness, nutrition, self-care, reproductive and
mindful (Bol, Helberger and Weert, 2018). Professionals around the world, are using health
services as such as the Electronic Health Record (EHR), electronic prescription and electronic
referral on a daily basis to perform their work (Lupse and Stoicu-Tivadar, 2018; Corbie-Smith,
Hoover and Dave, 2019; Kardas et al., 2019).

The World Health Organisation (WHO) defines eHealth as "the cost-effective and secure
use of information and communication technologies in support of health and health-related fields,
including healthcare services, health surveillance, health literature, and health education,
knowledge and research” and recognised its priority since 2005, (WHO Global Observatory for
eHealth and World Health Organization, 2016; WHO, 2020b). Furthermore, the same organisation
defines mHealth as "medical and public health practice supported by mobile devices, such as
mobile phones, patient monitoring devices, personal digital assistants (PDAs), and other wireless
devices" (Kay, Santos and Takane, 2011; WHO Global Observatory for eHealth and World Health
Organization, 2016).



CHAPTER 2: LITERATURE REVIEW 21 of 127

The examples of eHealth are widely diversified, from telephone helplines and text message
reminders to mobile telehealth and access to patient clinical information (WHO Global
Observatory for eHealth and World Health Organization, 2016). Nevertheless, there are plenty of
uses; in the following sections will be described some examples.

2.1.2 Use of mHealth in the last decades.

The digitalisation of many services has become an everyday activity in recent years, and
there are plenty of examples in the sectors of hospitality, education, healthcare, instants messaging
and banking (Tuunanen et al., 2019). It is evident that the digitalisation of services grows at the
same pace than the increase in the use of mobile phones. According to a report of the WHO in the
year 2016, the use of mobile phones has internationally exponentially increased, from 2.2 billion
in 2005 to more than 7 billion by the end of 2015 (WHO Global Observatory for eHealth and
World Health Organization, 2016). This increase is more notorious in the developed world than
the developing countries. Regarding the mobile broadband subscriptions, they have also been
increasing rapidly to cover 86% of inhabitants in developed countries and 39% in the developing
countries (WHO Global Observatory for eHealth and World Health Organization, 2016).

The mHealth programmes can be grouped according to the flow of information and
interactions between the patients and health care professionals. The WHO have defined the
following groups (WHO Global Observatory for eHealth and World Health Organization, 2016):

1. Communication between individuals and health services. E.g., health care telephone

helplines, and emergency toll-free telephone services.

2. Communication between health services and individuals. E.g., treatment adherence,

reminders to attend appointments and health promotion campaigns.

3. Consultation between health care professionals. E.g., mobile telehealth (consultation
between health care practitioners or between practitioners and patients using mobile information

and communication technologies (ICT)).

4. Intersectoral communication in emergencies. E.g., emergency management systems with

the objective of response to and management of emergency and disaster situations.
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5. Health monitoring and surveillance. E.g., health surveys, surveillance, and patient

monitoring.

6. Access to information and education for health care professionals. E.g., access to
information, resources, databases, and tools; clinical decision support systems; electronic patient

information; access to electronic patient information; and mLearning.

2.1.3 TeleHealth

The WHO has defined the telehealth, sometimes called telemedicine, as "the delivery of
health care services, where patients and providers are separated by distance". It is essential to
know that communication could be at the moment, real-time, e.g. using video, or by the use of
store-and-forward response, when the query is submitted and the answer provided later, e.g., email
(WHO Global Observatory for eHealth and World Health Organization, 2016).

It is more than obvious the benefits of implementation of telehealth. Among others benefits
we can highlight the cost-effective in some clinical areas where it is not strictly needed a physical
facility to provide health services; and the potential penetration to large areas where the population
have difficulties in receiving health services. This benefits can significantly collaborate to reduce
the gaps to obtain universal health coverage (WHO Global Observatory for eHealth and World
Health Organization, 2016; Jusoh, 2017; Palmer, 2017).

Telehealth has obtained successful result around the world in different clinical fields and
projects. As an example, we can cite the implementation of telehealth in the field of psychology
and psychiatry (Caffery et al., 2017; Marshall, Dunstan and Bartik, 2019). Health professionals
are using electronic services, as such as the electronic health record (EHR), electronic prescriptions
and electronic referral for performing the primary and specialised health care service (Lupse and
Stoicu-Tivadar, 2018; Corbie-Smith, Hoover and Dave, 2019; Kardas et al., 2019).
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2.1.3.1 mHealth apps

New generations are using mHealth apps routinely for fitness, nutrition, self-care,
reproductive and mindful apps (Kontos et al., 2014; Bol, Helberger and Weert, 2018). mHealth
apps allow users to engage with health-related content via a variety of media (e.g., videos, text,
tutorials). Many include self-monitoring features, gamification strategies, goal setting and

feedback, in-the-moment cues, and / or social features (Mendiola, Kalnicki and Lindenauer, 2015).

2.2 IMPACT OF HEALTH SERVICE DIGITALISATION

2.2.1 Benefits

Technological innovations hold the promise of delivering medical services in a way that
can not only produce beneficial outcomes but also be implemented in a pragmatic, feasible, and
cost-effective manner (Keefe et al., 2002). Many authors have mentioned that the use of electronic
resources can reduce the gap in health service inequity, through the increase of efficiency and the
reduction of public expenditure. The digital health tools allow significant savings and promote
more rational and efficient use of the limited resources available (Bottari, 2017; Jusoh, 2017;
Palmer, 2017; Tuzii, 2017; Corbie-Smith, Hoover and Dave, 2019).

As it was mentioned before, the WHO is aware of the relevance of the developing of the
eHealth and the significant positive impact in achieving the Universal Health Coverage (UHC)
(WHO Global Observatory for eHealth and World Health Organization, 2016). In the same way,
ministries of health around the world are aware the relevance of the development of technology in
providing health solutions for an increasing population, in particularly vulnerable groups that are
susceptible to illness, i.e. ageing population (Anwar and Prasad, 2018; Asthana, Jones and Sheaff,
2019). eHealth can make the health service available to the remote population and unserved
communities and providing the ease tools for the exchange information. eHealth can penetrate
areas where mobile communications technology infrastructure has been priorities and taking
advantage of this infrastructure for providing health care services. (WHO Global Observatory for
eHealth and World Health Organization, 2016).
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Differently, the digitalisation of health services has increased the accuracy of medication
using e-prescription. This digital service ensure patients safety and increasing the quality by
reducing the risk of mistakes of prescribing medication related to the misspelling, inadequate
information about record of the patient, like allergies and contraindications (Lupse and Stoicu-
Tivadar, 2018; Palappallil and Pinheiro, 2018).

Another successful example of the digitalisation of the health services is what recently the
WHO and the International Communication Union (ICU) in coordination with different
governments have done. They launched the initiative called "Be He@Ithy, Be Mobile™ to increase
the disease prevention globally with successful results in India and Tunisia; e.g. the programs
mTobaccoCessation and mDiabetes (WHO, 2019a).

2.2.2 Telehealth in 2020

Reports of a new illness started at the early beginning of the year 2020, and at this stage,
nobody could predict the impact of the COVID-19. This illness was initially detected in the region
of Wuhan, China on December 31st, 2019; and one month after the WHO declared as "Public
Health Emergency of International Concern™ on January 30th, 2020 (WHO, 2019b). Even though
the outbreak initiated on China, the COVID-19 illness was spread to the world rapidly. So far, less
than four months of the first detection, this illness have affected almost 2.4million of people around
the world (WHO, 2020a). Globally, health authorities have ordered to population the reduction of
people mobility and keep a social distance; and complete isolation for people diagnosticated with
the COVID-19.

On these days, the whole humanity and health systems face new challenges. Is here, where
the telehealth takes importance, appearing as an in important actor in the treatment of the COVID-
19. Now, the telehealth is considered as an adjunct in the treatment of infectious disease. Chauhan
et al. (2020) have reported that the health organisations have used virtual appointments for patients
with cold and flu symptoms; installing telehealth station in isolation units; to setting up dedicate

units off-site for screening and specialist consults.
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2.2.2.1 mHealth app as a contemporary and future tool

Bassi et al., (2020) declare the need for developing a mHealth app to response against the
COVID-19 pandemic. They emphasised on the development of self-testing, quarantine
monitoring, and contact tracing mHealth app to strengthen the response of the frontline healthcare
workers. The development of a mHealth app could help in rapid response teams and public health

authorities.

Wattanapisit et al., (2020) have driven the research to answer the question if the mHealth
apps can substitute some function of a General Practitioner (GP). As part of the results, they have
found that the in the market there are at least more than 30 apps available, in which every app have
different function directly related with the function of the GP. However, none of them has all of

them enough to substitute the GP, making them an indispensable part of the health services.

2.3 PUBLIC mHEALTH APP ACCEPTANCE

2.3.1 Socioeconomic factors in the use of mHealth apps

Studies made by different research groups have found that the habits in the use of mHealth
apps are different between groups of people. Due to the enormous quantity of mHealth apps
available in the market, result complex to analyse with accuracy and is not possible to give an
exact snapshot of the preference of the public regarding mHealth apps in a whole population.
Gender, age, income, education, and country where the study is made, influence in the outcome of
the researches. For example, in a study made by (Bol, Helberger and Weert, 2018) they found that
there is no difference in mHealth apps habits between gender in a Dutch sample. In contrast, studies
made by Jennings and Gagliardi, (2013) and Kbhatun et al., (2017) found that females in

developing countries are in a disadvantage regarding the use of mHealth apps.

Regarding the age, it is documented that younger generations use technology, the internet
or mHealth apps, to look for health information and to use it daily than the older generation (Kontos
et al., 2014; Carroll et al., 2017; Bol, Helberger and Weert, 2018; Mahmood et al., 2019).
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Researchers have found that that new generations are more susceptible to believe the help

information found on the internet compared with older groups (Eastin, 2005; Hesse et al., 2005).

Level education and income play an essential role in the use of mHealth apps Bol,
Helberger and Weert, (2018) have found that people with higher education level and income tend
to use more the mHealth apps. In the article “Differences in mobile health app use: A source of
new digital inequalities?” written by Bol, Helberger and Weert explore and analyse the correlation
between gender, age, education, and income. The results obtained points that younger people with
a higher level of education tend to use more mHealth apps than older people with a primary or
secondary level of education. However, in in-depth correlation analysis, they found that the use of
mHealth apps depends on the type of app, it means that younger people use fitness and

reproductive apps, while older people use self-care and vitals apps.

2.4 CONCEPTUAL FRAMEWORK

The literature review on the basic concepts of mHealth apps has been conducted. It has
described the actual and future importance of these apps. After performing the literature review, is

evident, some questions arise regarding the acceptance of mHealth apps in a specific context.

Nowadays, the Republic of Ireland is considered one of the most important places to
develop the technology. More than a dozen top-ten technological, biomedical, and pharmaceutical
companies are based on the Irish lands. These companies are being a magnet to attract people
around the world. Thus, it important to know what people that reside in the Republic of Ireland
think regarding the develop of mHealth apps.

As it has seen in the previous literature review, mHealth apps have the potential to become
a useful tool for health care as a whole, integrating telehealth, monitoring, surveillance and
recording, reminding, treatment adherence, palliative usage, and population and individual
information. But the developing of the mHealth could be so advanced that they could replace the
work if the GP? What are the technological features to be improved or developed to become a

reliable substitute?
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On the other hand, there is plenty of researches regarding the trends of people preferences
regarding the use of mHealth apps and their correlation with sociocultural factors. Nevertheless,
there is not research that allows identifying any social factor of the users that have the will to
change the mHealth apps instead of the GP. Are men or women more susceptible? Younger or

older? Lower or higher educated?

So, this study represents novel research in which the output will contribute to helpful
information to build the design base of new digital solutions. The results of this research can
contribute to the development of mHealth apps by identifying the factors and features that can be
improved, identifying the main concerns of the public, and health carrying, pharma and IT
professionals.
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3.1 RESEARCH METHODOLOGY INTRODUCTION

In this chapter, it is detailed the whole methodology used in the present study. It is included
the justification of the research methods used and research design decisions implemented within
this work. For describing the methodology will be used the "Research Onion Framework™ by
Saunders, Lewis and Thornhill, (2019, pp. 172-230), which provides a fundamental understanding

of the stages of the present research.
The framework consists of six layers:

e Philosophy: (Positivism, Critical Realism or Interpretivism, Postmodernism or
Pragmatism)

e Approach: (Deduction, Induction or Abduction)

e Methodological choice: (Mono-method quantitative, Mono-method qualitative,
Multi-method quantitative, Multi-method qualitative, Mixed-Method simple or
Mix-method complex)

e Strategy (Experiment, Survey, Case Study, Action Research, Grounded Theory,
Ethnography, Archival Research, Narrative query)

e Time horizon (Cross-sectional or longitudinal)

e Techniques and procedures (Data collection and data analysis)
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Figure 2. Research Onion Framework.

By Saunders, Lewis and Thornhill, (2019).

3.2 RESEARCH FRAMEWORK

3.2.1 Research Philosophy

According to the research question, this study has the main intention to know the will of
the residents of the Republic of Ireland to use mHealth apps instead use the primary health care
services provided by the GP. Thus, the primary data is composed of people opinions and attitudes.
It is inherent the subjectivity due to responses of the questionnaire, and interviews are influenced
by context and time when the data is acquired. Therefore, the philosophy taken for this research
cannot be fully considered as positivism or critical realism, even though quantitative data was got.
In the other hand, in the present study not intended to analyse speeches neither the usage of
language, hence the postmodernism is discarded. Finally, this research cannot be considered under

pragmatic philosophy due to the aim of this research is not to solve ontological, epistemological,
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and axiological assumptions between different philosophies (Bell, Bryman and Harley, 2018;
Saunders, Lewis and Thornhill, 2019, pp. 172-230).

The philosophy taken in this study can be considered partially positivism and partially
interpretivism, due to it was analysed the will of a sample of Irish residents in the natural state.
The responses of questionnaires and interviews are conformed by believing, thoughts and
opinions, so qualitative and quantitative data was acquired. So, it is possible to interpret and
understand what the results in the contemporary context, and it is possible to generalise the results
in the selected population. This point of view is in accordance with the positivism and

interpretivism philosophy given by (Crossan, 2013; Saunders, Lewis and Thornhill, 2019).

3.2.2 Research Approach

After the revision of the different research approaches described by (Saunders, Lewis and
Thornhill, 2019), and the proposed research design. The present study share characteristics of the

three types of approaches, inductive, deductive, and abductive.

To select the proper approach, it must be into account the research philosophy. As it has
mentioned previously, for this study was selected the interpretative philosophy. Generally, the
three approaches are associated with the interpretative philosophy for developing theory. However,
this research is considered explorative because of research question that intends to be answered is
the will of the Republic of Ireland residents to change their habits regarding primary health care.

Hence the suitable for this research is the deductive approach.

3.2.3 Methodology Selection

To carry out the selection of the methodology, it was evaluated the type of data to be
gathered on based on the philosophy and approach research. For a deductive philosophy with a

deductive approach can be used both type of data: quantitative and qualitative. Furthermore, to
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select the proper research method (Mono-method, Mixed-method, or Multi-method) it was needed

to review the research questions:

- Are the residents of the Republic of Ireland willing to change their tradition visits to general
practitioners and use mHealth app instead for?

- Which are the social factors that influence the willingness to use mHealth apps?

-What are the main characteristics to be improved in mHealth apps to be considered as a substitute

of General Practitioner?

As can be seen, the questions cannot be responded just by numerical data (quantitative
data) it is needed to know what are the expectations, thoughts, beliefs, attitudes and opinions of
the users, so that is here where the qualitative data is required. At this point, the Mono-method and

multi-method methodology was discarded

Now, reviewing the practicality and the time to carry out the present study, it was selected
an electronic survey in which the design include questions with choice categorical and an open-
ended question, due to this design, the survey is considered as a mixed-method. In the other hand,
and with the purpose to better understand the theme it was decided to perform an interview with
Subject-Matter Experts (SME), in this case, personnel with background from the Medical Area
and IT. The interviews will contain purely qualitative data.

In resume, the present research study is considered as Mix-method due to it is included a
survey with qualitative and quantitative data and qualitative data from interviews with the SME.

3.2.4 Research Strategy

The research strategy is a general plan that establishes the way the research questions will

be answered. According to Saunders, Lewis and Thornhill, (2019) the strategy can be set as an
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experiment, survey, archival research, case study, ethnography, action research, grounded theory

and narrative inquiry.

As it was mention before, the philosophy and approach taken for this study are
interpretivisms and deductive, respectively. So, the strategy cannot be an experiment, where a

hypothesis must be formulated on base the theory.

On the other hand, the research question to be answered is to know if the residents of the
Republic of Ireland want to change their habits regarding the primary health care, so, in other
words, the collection of data is contemporary. It is not suitable to look for past information for
answering the research question. Thus, it cannot be used the archival research or narrative inquiry.
It must not to be confused that in the case of archival research is not the same with the literature
review, due to the literature review does not intend to respond the research question but support
with previous information the research. In the case of grounded theory, the research question is

specific enough to be purely answered by the existing data.

In relation to ethnography strategy, this strategy cannot be used due to that the question to
be answered is focused on knowing the will of a population of change their habits, in this case, the
study does not intend to review if in this decision exist a cultural factor. And, for last, the strategy
for action research was not considered due to this research do not intend to develop solutions to

problems through collaboration.

Finally, the strategy selection for carrying out the present study it was selected the strategy
of the survey. This selection is founded that is intended to collect contemporary quantitative and
qualitative data from the residents of the Republic of Ireland. This strategic is correlated and

corresponds to the philosophy, approach, and methodology previously selected.

3.2.5 Time horizon

The time horizons refer to the overall period where the project is intended to be completed.
Two types of time horizon have been described by Saunders, Lewis and Thornhill, (2019), cross-
sectional and longitudinal. Whenever there is a predefined period for the collection of data, it is

named a cross-sectional time horizon. Instead, when the data collection is over a free period, it is
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called a longitudinal time horizon. As it was mention previously in the limitations, time is a critical
constraint, so that, this study is a snapshot of what is happening. In other words, it was selected a

cross-sectional time horizon.

3.3 TECHNIQUES AND PROCEDURES

3.3.1 Data Collection

In compliance with the research framework and to collect data, two methods were used to
collect the primary data: an electronic survey for collecting quantitative and qualitative data; and

a semi-structured interview to complement and enrich the qualitative data.

3.3.1.1 Validity of the research

So far, in the literature, there is not a validated and public questionnaire that fits with the
present research study. Is for that motive that it has been tailored made questionnaire for fulfilling
the aims of this study. This questionnaire was made and design after performed an extensive

literature review in order to clarify and conceptualise the key variables accurately.

3.3.1.2 Key variables

After the revision of the available literature, for this research has been considered as key
variables to be measured the General Practitioner (GP) capabilities and competencies (Royal
College of General Practitioners, 2020) as essential elements that the mHealth apps must be
covered in order to satisfy the needs of patients. Wattanapisit et al., (2020) has described seven
capabilities and twelve competences (tasks), in which exist an interaction between the GP and

patient during the clinical consultation, see the below table.
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The key variables (GP capabilities and competencies) was included in the electronic survey
with the intention of being measured. The major of the competencies was included with the
exception of the number 5, “Demonstrate a proficient approach to the performance of procedures”,
and the number 11, “Coordinate a team-based approach to the care of patients”, because they are
competencies that need to be necessarily performed by a human. The key variables were

confronted between the performance of the GP and the mHealth apps.

Table 1. General Practitioner Capabilities and Competences.

Source: Royal College of General Practitioners, 2020; Wattanapisit et al., 2020.

GP

CAPABILITIES GP COMPETENCIES (tasks)

1. Apply a structured approach to data gathering and investigation (history

Data gathering and | taKing).
interpretation

2. Interpret findings accurately to reach a diagnosis (diagnosis).

3. Demonstrate a proficient approach to clinical examination (clinical

Clinical examination).
examinations and "
procedures. 4. Demonstrate a proficient approach to the performance of procedures

(medical procedures).

Make decisions. 5. Adopt appropriate decision-making principles (medical decision

making).
6. Adopt a structured approach to clinical management (clinical
management).
Clinical 7. Make appropriate use of other professionals and services (health
management. professionals).

8. Provide urgent care when needed (urgent care).

9. Enable people living with long-term conditions to improve their health

Manage medical (long-term care).

complexity. 10. Manage concurrent health problems in an individual patient (health
problems).

Work with . 11. Coordinate a team-based approach to the care of patients (team-based

colleagues and in
care).

teams.

Practice

12 Support people through individual experiences of health, illness, and

holistically and recovery (health promotion community orientation).

promoting health.
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3.3.1.3 Electronic Survey sections design

Once the key variables were established, the electronic survey was created. The design of
the electronic survey included six sections: i) introduction, ii) data protection and consent, iii)
demographics, iv) mHealth apps usability, v)building the perfect mHealth app (preference between
GP and mHealth apps and improvements of mHealth apps); and vi) the main question referring

the public preference between GP and mHealth apps, see the final design in the Appendix 1.

In section 1 was included the introduction and the purpose of the study, the researcher

contacts details, time to carry out the survey, as well as the due date.

In section 2 was established the respondents' rights, as well as the information of the
management of the data and data protection. Only respondents that have read and accepted with
the consent could continue with the following survey sections. If in the case the surveyed did not

agree, immediately the survey was submitted, and no more data were collected.

In section 3 was asked the respondent to submit their demographics data: age, gender,
country of birth, level of education and professional sector. Two relevant questions for this study
were included: The Republic of Ireland Residency and an auto-evaluation of the general health.
The residency of the Republic of Ireland included because of the scope of this study. On the hand,
the general health auto-evaluation was included to analyse the existence of a relationship between
the perception of health and the use of mHealth apps. Regarding the age, only respondents that are
18 years old could continue with the following survey sections. If in the case the surveyed was
under 18 years old, immediately the survey was submitted, and no more data were collected.

Section 4 started with the question of "do you have mHealth apps in your phone?", this
section was included for two purposes. The first one was for aware the surveyed what is a mHealth
app. Secondary to know what types of mHealth apps were installed on their phone and their habits
regarding the mHealth apps. It was asked the type of mHealth app, according to the list of mHealth
apps available in the market, see Appendix 2; frequency and motive of use. Regarding the motive

of use, this section was designed to measure the key variables.

Section 5 was named as "Building the perfect mHealth app”, and it is constituted by two

subsections. The first subsection refers to the public preference evaluation between GP and
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mHealth apps, considering the key variables. In the second subsection, the surveyed were asked
what the mHealth app features to be improved in order to be considered as a substitute for the GP

are.

Finally, in section 6, at the end of the electronic survey, it was asked the core question. It
was asked if the surveyed would like to use mHealth apps instead of a visit with the GP.
Strategically this questions was the last, the reason was that in section 4 was an introduction of
what are the mHealth apps and in section 5 was introduced the competences and capabilities of the
GP, and it was contrasted with the mHealth app. With this previous framework, the intention was

that the surveyed could answer the core question broadly.

3.3.1.4 Electronic Survey question format design

As it was previously described the sections for collecting data were the section 3, 4, 5 and
6. For collecting the data of the demographics, section 3, it was used the format of question named
forced-choice categorical for the most of the questions, with the exception of the health auto-

evaluation question, in which format is a neutral 5-point scale, Likert scale.

For section 4, it was used two kinds of format questions, free/mixed choice categorical and
forced-choice categorical. The free/mixed choice categorical was used for the selection of mHealth
apps downloaded in the surveyed mobile, and for the selection of the motives of use. The forced-

choice categorical was used to know the frequency of use.

Regarding section 5, it was used two formats, or the first subsection it was used the forced-
choice categorical grid with the objective the surveyed could select the preference between the GP,
the mHealth app, both or neither. In the second subsection, it was used the neutral option 5-point

Likert scale with the objective of rating the mHealth app features.

Finally, in section 6, it was used a forced-choice categorical and an open-ended question.
This format was selected with the aim of asking the main research question, and to expand the

reason for the selection.
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3.3.1.5 Electronic Survey pilot tests
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With the aim of improving the quality of the electronic survey, it was carried out pilot tests.

The summary of the pilot tests can be seen in the following table. In total, three pilot tests were

performed, six different participants, including, mHealth app users, public and app developers’

subject experts. The purpose of doing the pilot test of the questionnaire was to identify failures,

improvements, and most important, validate whether the questionnaire accomplishes the study

objectives.
Table 2. Summary of the electronic survey pilot tests.
Source: created by the author
Test Platform NurTml:_)er of Period tested Findings
participants
1%t | SurveyMonkey® 6 01/Jul/2020 — | - Change the scope from Dublin to the whole
05/Jul/2020 | Republic of Ireland.

- It was needed to upgrade the account.
- Spelling errors.
- Confusing questions.
- Length of the questionnaire.

2nd Google Forms® 3 14/3ul/2020 — | -Spelling errors.

15/Jul/2020 - Old DBS logo.

- Include contact details of the researcher.
- Missing countries in the list.
- Not possible to skip questions.
- Include question for knowing the general health of
the participants.
- Include a text box for evaluating the
questionnaire.

3rd Google Forms® 2 16/Jul/2020 — | Spelling errors

17/3ul/2020
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3.3.1.6 Semi-structured interview sections design

The semi-structured interview was designed with four sections: i) opening, ii) exploration
of opinion, iii) challenges for the future and iv) closing. The script of the interview is included in

Appendix 3.

In the opening was included the greeting and the introduction of the research topic. In the
section exploration of the opinion, was included the questions with the aim to know the posture of
the interviewed regarding the use of mHealth apps instead of the GP, as well as the advantages

and disadvantages of the mHealth apps.

In the section Challenges for the future, was included questions related to potential
prospects of the mHealth apps: technological barriers, data storage and data protection, economic

changes, and impact in the public and private services,

In the closing, it was asked to add any additional comment or something that was not said

previously.

Nevertheless, the format of the semi-structured interview was designed to be used as the
interview script and as a questionnaire, this is because it was thought in advanced the SME
availability to an interview. It is well known that the agenda of many SME is busy with a very low
probability to attend to an academic interview, so that, it was selected this format for being filled
up with the SME comments, opinions and thoughts. The format can be seen in Appendix 3.

3.3.1.7 Semi-structured interview pilot test

With the same aim of improving the quality, it was performed a pilot test for the semi-
structured interview. In this case, only one test was done, with the app developer expert. However,
it is relevant to mention that the draft of the script was reviewed previously with the dissertation

supervisor.
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3.3.2 Population and sampling

Sampling is one of the most critical steps in the dissertation process due to it can be
determinate the accuracy of the research (Singh, Kumar and Ray, 2016). So, the sampling method
was selected to be aligned with the aims, objectives and research question (Saunders, Lewis and
Thornhill, 2019).

3.3.2.1 Population selection

As it was mention before, this research was carried out in the Republic of Ireland. The
decision was taken due to the contemporary importance of this country of being the headquarter
of many technological, medical and pharmaceutical companies (Sanyal, 2018). Hence, the study
was focused on the residents of the Republic of Ireland that eventually are part of the country and
companies’ development. Besides, the population of the study will be composed of people over 18

years old. No specific gender or nationality is required.

3.3.2.2 Electronic survey sampling selection and sample size

It was used a non-probability method with the modality of convenience sampling. This
selection was made due to resources available and time restriction. The electronic survey was
launched through social media, mainly Facebook and LinkedIn. Professionals in the field of
healthcare, pharmaceutics and IT were reached through LinkedIn. The selected population needed
to have an electronic device, i.e. smartphone, tablet or computer, and access to internet services in
order to answer the digital survey. For collecting data in the electronic survey, two constraints
were established. The first was the Residency in the Republic of Ireland and the second was the
age, only people older than 18 years old. A sample size of a minimum of 100 respondents for the

survey was sought.



CHAPTER 3: RESEARCH METHODOLOGY 41 of 127

3.3.2.3 Semi-structured interview sampling selection and sample size

In the case of the semi-structured interview, it was used the non-probability method with
the modality of purposive sampling. With the intention to maximise the time, it was recruited SME
in the field of health care, pharmaceutics, and IT. The semi-structured interview added qualitative
data that allowed improving the quantitative data input. The candidates were selected according to
their LinkedIn profile, at least five years as professionals in the field of health care (e.g. GP,
Specialists, nurses, and biomedical), pharmaceutical (e.g. quality assurance/control, regulatory
affairs, R&D) and IT (e.g. developers, and big data analyst). This three professional fields were

selected because they are directly involved with the development of mHealth apps.

An electronic invitation was sent, and the details of the study were attached. All this process
was carried out through the LinkedIn platform. The number of participants in the semi-structured
was set as at least three participants, because of the intention of the semi-structured interview was

to enrich the insights and results of the electronic survey qualitative data.

3.3.3 Analysis methods

3.3.3.1 Statistical test for quantitative data

For the analysis of the quantitative data, it was used the chi-square (X?). The chi-square
test is a free distribution (non-parametric) test that measures the discrepancy between an expected
and observed frequency distribution between two or more independent groups (Mendivelso and
Rodriguez, 2018). The level of significance for this study was established as p-value <0.05.

Finally, it is essential to highlight that the chi-square test carried out to investigate whether
or not there is an association between the nominal variables, only determines whether or not this
association exists, and if this association exists, it cannot be explained by chance. This test does
not establish the strength of this association (the chi-square test is a qualitative test for association).
For this, it was used Cramer's V Coefficient. This coefficient can have values between -1 and 1,
where values from -1 to 0 mean zero at low association strength and the closer to +1 is higher the

association.
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3.3.3.1 Quialitative data analysis

For the analysis of the qualitative data, it was used the Thematic Analysis methodology.
This selection was selected base on the type of quantitative data: open-ended questions and semi-
structured interview. This methodology is used for identifying and analysing patterns or common
themes, for being used as part of the answer to the research question (Braun and Clarke, 2008;
Luton, 2015).

3.3.4 Tools and software

For carrying out this study, it was needed the use of different tools and software. For the
electronic survey, it was used the tool named Google forms®. This tool was selected between
another other mainly because it is user-friendly, offers data protection, capable of exporting data
to excel spreadsheet and no charge for using it.

For performing the semi-structured interviews it was used the platform Zoom® for a
videoconference with the interviewed, it was chosen this tool instead of the face to face interviews
due to the recommendation of social distancing issued by Health Services Executive during the
COVID-19 pandemic period. The software Descript® was used to ease the interview transcription

process.

For the analysis of quantitative and qualitative data, it was used the NVivo® software for
performing analysis of the qualitative data coming from the electronic survey and the semi-
structured interview, and IBM SPSS® for quantitative data analysis. For graphs and data

management, it was used Microsoft Excel®.
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3.4 RESEARCH ETHICS

In order to complete this academic work effectively, this research has been looked for
complying with ethics issues. In the procedures, electronic survey and the semi-structured
interview, it has included informed consent and confidentiality agreement (Wiles, 2012), this is
because it was used primary data that involves human activity. In general in both, in the electronic
survey and in the semi-structured interview procedure was included the sections for informing the
participants the aims of the projects, the affiliation with DBS, the participant's rights, data

protection and storage.
\

3.4.1 Ethics issues for the electronic survey

The informed consent was obtained from the participants of the electronic survey before
commencing the collecting data process. The full text is included in Appendix 1 “mHealth App

electronic survey”.

In section 1 of the electronic survey was included the aims of the project, the affiliation of
the project with DBS, as well as the e-mail contact for further information or comments. Also, it
is included the approximate time for answering the electronic survey, and the date to close the

electronic survey.

Consent and data protection were included in section 2 of the electronic survey. In this
section is included the surveyed rights, i.e. if the participants wanted to stop at any time without
explanation required, or if the participants wanted to cease participation and withdraw the data at
any time for any reason without fear of penalty. Regarding the data protection, the surveyed was
informed the participation in the study is anonymous; no personal identifying information was
gathered; the data was collected into a larger dataset and analyse at the group rather than the

individual level; finally, it is descried that the information was used only for academic purposes.
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3.4.2 Ethics issues for the semi-structured interview

Before performing the semi-structured interview, the “Information sheet for interview
participants / Interview Script / Consent format”, see Appendix 3, was sent to the potential

participants.

In the section of the information sheet for interview participants, was included the general
information about the project; data protection; the risk and benefits of taking part of the study; and

rights of the interviewed.

The general information included the aims of the project and the affiliation of the project
with DBS, as well as the e-mail contact for further information or comments. In the data protection,
it was explained that the interview was recorded with the objective of ease and guarantee the
accuracy of the transcription; it was explained that all personally identifying information was
deleted, and the original recordings were safeguarded under password protection; finally, it was
explained that the information was used for academic purpose.

It was explained that the surveyed would not be under any risk by participating in the study,

beyond that which is typically expected of day-to-day activities.

Regarding the surveyed rights, it was included an explanation in the case of the participants
wanted to stop at any time without explanation required, or if the participants wanted to cease
participation and withdraw the data at any time for any reason. It was established that no penalty

would incur if it happened.
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3.5 RESEARCH METHODOLOGY SUMMARY

In the following table can be seen the summary of the whole methodology research.

Table 3. Research methodology summary.

Source: Created by the author.

SELECTION

JUSTIFICATION

Research Philosophy:

Positivism / Interpretivism

It is an exploratory study with
guantitative and qualitative inputs.

Research Approach:

Deductive

It is used qualitative and quantitative
data.

Research Methodology
Selection:

Mixed method

It was used a cross-analysis between
qualitative and quantitative data.

Research Strategy:

Survey

Able to collect contemporary
guantitative and qualitative data from the
residents of the Republic of Ireland.

Research Time Horizon

Cross-sectional

Snapshot of the Irish residents will.
Time constrains.

Quantitative and
qualitative data
collection procedure

Electronic Survey

Able to collect quantitative and
qualitative at a large number of
respondents.

Qualitative data
collection

Semi-structured interview

Able to collect qualitative data with
high-quality insights from SME.

Sampling Electronic
Survey

A non-probability method with the
modality of convenience sampling
n= at least 100 respondents.

Simple, less time-intensive, adequate for
exploratory studies.

Sampling Semi-
structured interview

A non-probability method with the
modality of purposive sampling
n= at least 3 interviewed.

Less time-consuming, cost, and high-
quality insights.

Tools / Software

Google forms® for electronic survey

User-friendly, offers data protection,
capable of exporting data to excel
spreadsheet and free.

Descript® for interview transcriptions

Free.

Zoom® for a videoconference.

Social distancing requirements.

NVivo® for qualitative data analysis

The best available tool for qualitative
data analysis

Microsoft Excel® for graphs and
quantitative data analysis

The best available tool for managing data
and create graphs

IBM SPSS® for quantitative data
analysis.

The best available tool for quantitative
data analysis.
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CHAPTER 4: FINDINGS AND DATA
ANALYSIS



CHAPTER 4: DATA ANALYSIS 47 of 127

In this chapter is included the description of the results of the primary data collected, that
comes to from the electronic survey and the semi-structured interviews. The in-depth discussion

and comparison with secondary data will be aboard in chapter 5.

4.1 ELECTRONIC SURVEY RESULTS AND ANALYSIS

According to the report issued by Google Forms®, the survey was answered by 112 people,
for three weeks, from July 15, 2020, to August 8th, 2020. However, after row data was exported
to an Excel spreadsheet for further analysis, it was found that some responses were duplicated. The

duplicated responses were eliminated a finally the total number of participants was 104 responses.

After the data was exported to an excel spreadsheet, it was found and discarded one
response in which rejected the data protection and consent. As well, it was discarded 19 responses
due to respondents were not residents of the Republic of Ireland. Finally, in total, 84 responses
were used for the following data analysis.
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4.1.1 Demographic electronic survey results

Regarding the gender, 50% (n=42) of the respondents were male, 48% (m=40) were female
and 2% (n=2) prefer not to say. About the respondents’ age, 57% (n=48) were in the bracket of 25
to 34 years, 20% (n=17) were in the bracket of 35 to 44 years, 14%(n=12) were in the bracket of
45 to 54 years, 7% (n=6) in the bracket of 18 to 24 years, 1% (n=1) in the bracket of the 75 or

older. See the next figure and table for the age distribution.
60% 57%

50%

40%

30%

20%
20%
14%
10% 7%

0%

0% 1%
Under18 18to24 25to34 35to44 45to54 55t064 65t074

750r
older

Figure 3. Distribution of age in the electronic survey.

Table 4. Age of the electronic survey respondents.

Under 75 or
18 18to24 | 25t034 | 35t044 | 45t054 | 55t064 | 65to 74 older
n= 0 6 48 17 12 0 0 1
100% 0% 7% 57% 20% 14% 0% 0% 1%
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In the electronic survey, the participants were born in twenty different countries around the
world; nevertheless, they are residents of the Republic of Ireland. The country of birth of the
respondents was distributed as follow: 30% (n=25) from Mexico, 18% (n=15) from the Republic
of Ireland, 11% (n=9) from India, 10% (n=8) from Brazil, and 32% (n=27) from several countries.
See the next figure and table for the country of birth distribution.
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Figure 4. Distribution of country of birth in the electronic survey.

Table 5. Country of birth of the electronic survey respondents.

Country n= % Country n= %
Argentina 2 2% Mexico 25 30%
Austria 1 1% Mongolia 2 2%
Bangladesh 2 2% Nigeria 3 4%
Bolivia 3 4% Poland 1 1%
Brazil 8 10% Spain 2 2%
Canada 1 1% United Kingdom 2 2%
Colombia 2 2% United States 2 2%
India 9 11% Uruguay 1 1%
'{rF‘:'eap”udb"C} 15 | 18% [ France 1| 1%
Lebanon 1 1% South Africa 1 1%
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In relation with the education of the respondents: 36% (n=30) had level 9, 26% (n=22)
level 8, 23% (n=19) level 7, and 15% (n=13) other level of education. See the next figure and

table for the education distribution.

40%
36%

35%
0,
30% oo
25% 23%
20%
15%
10%
6%
5% 15 2% A% I 2%
0% 0%
. % m % m N m
0%

Level 1 Level 2 Level 3 Llevel 4 level5 Level 6 Level 7 Level 8 Level 9 Level 10

Figure 5. Distribution of education in the electronic survey.

Table 6. Education of the electronic survey respondents.

n=84 Level | Level | Level | Level | Level | Level | Level | Level | Level | Level
1 2 3 4 5 6 7 8 9 10
n= 0 1 0 2 3 5 19 22 30 2
% 0% 1% 0% 2% 4% 6% 23% | 26% | 36% 2%
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Regarding the professional sector, 20% (n=17) work in the IT sector, 13% (n=11) work in
the business, consulting and management sector; 10% (n=8) work in the engineering and
manufacturing sector; 7% (n=6) work in the health care sector; 6% (n=5) in science and
pharmaceuticals; and 44% (n=37) work in several professional sectors. See the next figure and

table for the professional sector distribution.
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Figure 6. Distribution of the professional sector in the electronic survey.
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Table 7. Professional sector of the electronic survey respondents.

Professional sector n= % Professional sector n= %
Accountancy, banking, and finance | 1 1% ‘ Law 2 2%
Business, consulting, and 11 | 13% Marketing, advertising, and PR 3 4%
management
E;ri”ty and voluntary work / Social | 1% J Property and construction 2 2%
Creative arts and design 6 7% Publ_lc_serv!ces and 2 2%

administration
Energy and utilities 2 2% ‘ Recruitment and HR 2 2%
Engineering and manufacturing 8 10% J Retail and sales 4 5%
Healthcare 6 7% ‘ Science and pharmaceuticals 5 6%
Hospitality and events management | 5 6% ‘ Teacher training and education 5 6%
Information technology 17 | 20% ‘ Environment and agriculture 2 2%
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Regarding the health auto perception, 61% (n=51) perceives the as good their health, 20%
(n=17) as excellent, 17% (14) as mild, and 2% (n=2) as bad. See the next figure and table for the
health auto perception distribution.

70%

61%
60%

50%
40%
30%
20%
20% 17%
10%
0% 2%
o

0% |

Very bad Bad Mild Good Excellent

Figure 7. Distribution of health auto perception in the electronic survey.

Table 8. Health auto perception of the electronic survey respondents.

Very bad Bad Mild Good Excellent
n= 0 2 14 51 17
% 0% 2% 17% 61% 20%




CHAPTER 4: DATA ANALYSIS 54 of 127

4.1.2 Social factors analysis

As a result of the question, “Would you like to use mHealth apps instead of GP for primary
health care?”, 68% (n=57) of the participants responds “NO”, and 32% (n=27) responds “YES”.
In other words, “one of every three” surveyed would prefer to use the mHealth apps instead of the

GP for primary health care.

80%

68%

70%

60%

50%

40%

32%

30%

20%

10%

0%
No Yes

Figure 8. Percentage of surveyed that prefer to use the mHealth apps instead of GP as primary
health care.

However, the previous data only shows the preference of the public for using the mHealth
apps instead of the GP; this only response one of the three research questions. Now for answer the
second research question, it is needed to analyse if exist any social factor in this preference, social

factor as such as gender, age, or education.
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4.1.2.1 Gender

As can be seen in the following figure, the proportion of “one of every three” surveyed
prefer to use the mHealth app instead of the GP remains for the gender male and female, see the

following figure.

80%
70% 68% 67%

60%

50%

40%

33% 33%
30%
20%
10%
0%
No Yes No Yes
Female Male

Figure 9. Percentage of surveyed by gender that prefer to use the mHealth apps instead of GP as
primary health care.

However, it was performed chi-square analysis for discard any relationship between both
groups. As a result of the statistical analysis, it was obtained a p-value=0.936, it means that there
is no significant difference (p-value obtained is mayor than p=0.05). Hence there is no correlation
between the gender and preference of mHealth apps over the GP. Note: the data (n=2) of the
surveyed that select “prefer not to say” were discarded in order to comply with the constraints of

the chi-square test.
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Table 9. Chi-square analysis result for gender.
Source: IBM SPSS.

Asymptotic ) .
L Exact Sig. (2- Exact Sig. (1-
Value df Significance (2- ] ]
) sided) sided)
sided)
Pearson Chi-Square .0062 1 0.936
Continuity Correction® .000 1 1.000
Likelihood Ratio .006 1 0.936
Fisher's Exact Test 1.000 0.562
N of Valid Cases 82
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 13.17.
b. Computed only for a 2x2 table

4.1.2.2 Age

Regarding the age, the complete information was condensed into two age brackets, from
18 to 34 years (n=54) and 35 or older (n=30). As can be seen in the next figure, the ratio “one of
every three” that prefer to use the mHealth app instead of the GP seems to remain. Visually, it is

more remarked the difference of preference in the bracket of 35 or older.

90%
0% 63%
60%

50%

37%

40%
30% 23%
20%

10%

0%
No Yes No Yes

18to 34 35or older

Figure 10. Percentage of surveyed by age that prefer to use the mHealth apps instead of GP as
primary health care.
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It was performed chi-square analysis for discard any relationship between both groups. As
a result of the statistical analysis, it was obtained a p-value=0.198, it means that there is no
significant difference (p-value obtained is mayor than p=0.05). Hence there is no correlation
between the two-age bracket and preference of mHealth apps over the GP.

Table 10. Chi-square analysis result for age.
Source: IBM SPSS.

Asymptotic
Significance (2- | Exact Sig. (2- Exact Sig. (1-
Value df sided) sided) sided)
Pearson Chi-Square 1.660? 1 0.198
Continuity Correction® 1.092 1 0.296
Likelihood Ratio 1.709 1 0.191
Fisher's Exact Test 0.230 0.148
N of Valid Cases 84
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 9.64.
b. Computed only for a 2x2 table

4.1.2.3 Education

Regarding the education factor, the information was condensed into two education level
brackets, primary and secondary education (level 1 to 5, n=6) and higher education (level 6 to 10,
n=78). As can be seen in the next figure, the ratio “one of every three” that prefer to use the
mHealth app instead of the GP remains in the higher education bracket. In the bracket of

primary/secondary bracket, this ration did not prevail.



CHAPTER 4: DATA ANALYSIS 58 of 127

80%

69%
70%
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50%

40%
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No Yes

Primary / secundary education Higher education

30%

20%

10%
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No Yes

Figure 11. Percentage of surveyed by the level of education that prefer to use the mHealth apps
instead of GP as primary health care.

Due to the number of samples of surveyed into the primary/secondary bracket is six, the
assumption for the test chi-square is not in compliance, so, it was not possible to perform the chi-
square test. However, this result was contrasted with the secondary data, see Chapter 5

“Discussion” for further analysis.
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4.1.3 Key variables analysis

In the electronic survey, the key variables were measured under two approaches. The first
one, it was compared the preference of the public regarding the use of the mHealth apps, GP, both

or neither GP nor mHealth apps. The second approach is related to the features that must be

improved to consider the mHealth apps as a substitute for the GP.

It must be noted that from now so on, the key variables will be labelled with the “A” to “J”

label, as it is written in the next table.

Table 11. Key variables labelling.

Key variables

Track, gather and store data health information.

Analyse and interpret data health information to give an accurate diagnosis.

Perform a clinical examination.

Trust in the final diagnosis and treatment.

Management of clinical history (Medical record).

Once the diagnosis is made, heads the patient towards to specialist or another medical
expert.

Provide urgent care when needed.

IO M M| OjlO|w|>

Help people to improve the quality of life when living with long term health problems.

Help people to improve the quality of life when living with different health problems.

Connect people with group supports for health, illness, and recovery.

59 of 127
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4.1.3.1 mHealth apps use and use frequency

Regarding the use of the mHealth apps, the 60% (n=50) of the surveyed have at least one
mHealth app installed in their mobile. In the next figure and table is visualised the usage of the
mHealth apps. As can be seen, 49% (n=35) of surveyed use mHealth apps for gathering and
tracking health information (key variable A), 8% (n=6) for performing auto examinations (key

variable C) and 7% (n=5) for looking for health professionals and specialist (key variable F).

60%

49%
50%
40%

30%

20% 17%
10% 8% 7% o
3% . 3% 3% 3% 3% 4%
0% [ | [ - - s B
N Y £
& \?,Q) \?4(-’ \@Q \C’;(’ \‘z'<< \‘2’(9 \e’\b ‘Q\Q’ \C}E o €
2 &2 & > & 2 & > @ ;@ o
O O O P L £ £ O = &
4 R Ke R R K £ <& _\4 {3.
& @ @ @ @ @ @ @ ¢

Figure 12. Percentage of the reasons of use mHealth apps.

Table 12. Key variables. Surveyed use of mHealth apps (Percentage and number).

Key variable n= (%) Key variable n= (%)
Key variable A 35 49% Key variable F 5 7%
Key variable B 2 3% Key variable G 2 3%
Key variable C 6 8% Key variable H 2 3%
Key variable D 2 3% Key variable | 3 4%
Key variable E 2 3% Key variable J 1 1%

Other 12 17%
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In the next figure and table can be seen the frequency of use of the mHealth apps. Regarding
the number of times the surveyed use the mHealth apps, seems to be homogeneous, there is not a

visual patron, or a specific preference for use the mHealth apps.

50%
45%
40%
35%
30%
25% 22% 22%

20% 16%

14%

18%
15%
10% 8%
0%
Daily More than Once aweek Twoorthree  Monthly Never
three times times per
per week month

Figure 13. Percentage of the frequency of mHealth apps use.

Table 13. Frequency of use of mHealth apps (Percentage and number).

Frequency n= (%)
Daily 11 22%
Vl\cserls than three times per 7 14%
Once a week 4 8%
Two or three times per month 8 16%
Monthly 11 22%
Never 9 18%
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4.1.3.2 Preference of the public: mHealth apps vs GP.

In the following table and figure is shown the percentage and the number of responses that
the public prefers regarding the key variables.

Table 14. Key variables. Preference by the public (Percentage and number).
Source: Created by the author.

Mobile Neither
Key variables Prgft?ﬁgi:er UG g b El el
(GP) (mHealth both mHealth
app) apps
A
Track, gathiehrfsrrgﬂq as:ioors data health 3696 (30) 40% (34) | 21% (18) 2% (2)
B -
_ Ana!yse anq interpret data hejalth _ 63% (53) 13% (11) | 21% (18) 2% (2)
information to give an accurate diagnosis.
C
Perform a clinical examination. 83% (70) 6% (5) 11% (9) 0
D : . .
Trust in the final diagnosis and treatment. 81% (68) 7% (6) 12% (10) 0
E Management of your clinical history
0, 0, 0,
(Medical record) 54% (42) 23% (19) | 27% (23) 0
F Once the diagnosis is made, heads you
towards to specialist or another medical 62% (52) 14 (12) 23% (19) 1% (1)
expert.
G
Provide urgent care when needed. 75% (63) 12% (10) | 12% (10) 1% (1)
H | Help people to improve the quality of life
when living with long term health 36% (30) 26% (22) | 35%(29) | 4% (3)
problems.
I | Help people to improve the quality of life
when living with different health 36% (30) 25% (21) | 36% (30) 4% (3)
problems.
J | Connect people with group supports for
0, 0, 0, 0
health, illness, and recovery. 31% (26) 26% (22) | 33%(28) | 10%(8)
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Figure 14. Percentage of key variables preference by the surveyed.

As it can be seen, it exists a notable preference on the GP in the key variables B, C, D, F

and G. There is a mild preference on the GP in the key variable E. There is a non-notable preference

in the key variables H, I and J. Finally, there is a slight preference on the mHealth apps in the key

variable A.
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4.1.3.3 Preference of the public: improving mHealth apps features.

In the following table and figure is shown the percentage and the number of responses that
the public would like to be improved, regarding the key variables.

Table 15. Key variables. Perception of the public to improve in mHealth Apps (Percentage and

number).
5 Need
Key variables _ L Not e 2 3 4 improvements
improvements deeply
A Track, gather and store data 24% 19% 11%
’ 0 0
health information. 30%(25) | ooy | (6 | (9 17% (14)
B | Analyse and interpret data health 0 0 0
information to give an accurate 11% (9) %22/; %fS/; g 4/; 29% (24)
diagnosis.
C - o 18% 21% 13%
0, 0
Perform a clinical examination. 15% (13) (15) (18) (11) 32% (27)
D | Trustin the final diagnosis and 20% 24% 17%
0, 0
treatment. 13% (11) a7 (20) (14) 26% (22)
E |  Management of your clinical 30% | 20% 10%
0, 0
history (Medical record). %) | oy | oan | @) 18% (15)
F Once the diagnosis is made, 0 0 0
heads you towards to specialist or 14% (12) %gz/; %;'0/; %55/; 18% (15)
another medical expert.
G 0 0 0
Provide urgent care when needed. 19% (16) %2135/; %fS/; %fg,/; 30% (25)
H Help people to improve the 0 0 0
quality of life when livingwith |  17% (14) %27/; %3 4/;’ %fo/; 23% (19)
long term health problems.
| Help people to improve the 0 0 0
quality of life when livingwith |  18% (15) %%’ ﬁs/; g 4/;’ 24% (20)
different health problems.
J Connect people with group 0 0 0
supports for health, illness, and 23% (19) %g 4/; %37/; 1(19)/0 18% (15)
recovery.
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Figure 15. Percentage of key variables that the public would like to be improved.

As can be seen, in the key variable A, E, F and J, most of the people consider that the
mHealth apps do not need to be deeply improved. Regarding the variables D and H, the public
finds that it is required a medium improvement. According to the public, key variables, C and G
must be deeply improved. Finally, it is not clear if it needs improvements the key variables B and
l.
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4.1.4 Survey qualitative data analysis

The qualitative data collected from the open-ended question “Would you like to use the
mHealth apps instead of GP for primary health care?” was analysed according to the response that
the surveyed responded: “YES” or “NO”. The qualitative data were coded to find themes,
according to the methodology of Braun and Clarke, (2008). Beforehand, it was intended to find

more codes in the answers of the surveyed than the key variables, that previously were identified.

As a result, it was found new codes, and they were grouped into themes. As follows, it is

written and described the themes that emerged from the open-ended question.

4.1.4.1 Themes and prevalence for the public that would like to change the GP for
mHealth apps.

The qualitative data from the surveyed that answered “YES”, to the main question of this
research was labelled, coded, and finally classified into four themes: convenience, broader
approach, economic and reliability. In the next table is described the frequency that the themes
were emerged and identified into the surveyed answers. It is important to clarify that themes are
composed by different codes; it means that in one theme could be composed by one or more codes,
nevertheless, the final theme assignation was done by the overall expressed opinion. On the other
hand, some answers were not considering due to the lack of text in the answer, these responses are
marked in the table as “N/A”.

To clarify the way the themes were identify and assigned, there are some example of how

the coding was done:

“Only for recurring things like renewing prescriptions, minor colds etc, or tracking

symptoms. Otherwise medical examination needed”. Codes: ease the process of

medical prescription and diagnostic minor health issues and key variable A.
Disadvantages: key variable C; Theme: Convenience.

- “It would be my first line of access to a diagnosis, for example, practical and fast.

But I would not neglect direct contact with a general practitioner in cases that
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require specific attention”. Codes: Convenience and fast, use GP for further

medical attention. Theme: Convenience
- “I've had countless issues with GP's and different doctors regarding my health
history and diagnosing what the problem was”. Codes: key variables B and E;

Theme: Reliability.

Table 16. Themes emerged from the response “YES to the research guestion.

New codes Key Variables as code
o) >
5| 2 =
Theme S| E| @3 Comments
|2l E|g|<|m|o]jojw|ln)o|T|-
LL m = §
<
2x Only basic health issues.
Convenien 1x mHealth apps as support
ce 201 4 | 4| 4|3 1 - - 1 - 1 - - 1x Clinical examination
when it is needed (key
variable C).
Economic | 4 | 4 - - - - - - - - - - - N/A
Broader 1] - i i i 1| - i i i i i i N/A
approach
Reliability | 1 | - - - - 1] - - 1| - - - - N/A
N/A 40 - - -1 -1-1-1-1-1-1-1- N/A

The main theme emerged was identified as “Convenience”, this theme is composed by
several codes, and it can be interpreted as the users prefer the mHealth apps instead of GP because
the mHealth apps are or would be cheaper (economic), fast (time), accessible, and can track, gather
and store data health information (key variable A), mainly. However, four surveyed expressed that

mHealth apps should be used on basic health issues and support of GP.

The other themes emerged were that mHealth apps would decrease the price of primary
health care (“economic theme”); they have an “broader approach” regarding to different diagnosis
(key variable B); and the are more “reliable” in the diagnosis and management of clinical history

(key variables B and E).
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4.1.4.2 Themes and prevalence for the public that would not like to change the GP for
mHealth apps.

The qualitative data from the surveyed that answered “NO”, to the main question of this
research was labelled, coded, and finally classified into four themes: broader approach, human
contact, mHealth as a supplement, and reliability. It is important to clarify that themes are
composed by different codes; it means that in one theme could be composed by one or more codes;
nevertheless, the final theme assignation was done by the overall expressed opinion. On the other
hand, some answers were not considered due to the lack of text in the answer, and these responses
are marked in the table as “N/A”.

To clarify the way the themes were identified and assigned, there are some examples of

how the coding was done:

“Because once my GP knows my clinical history is able to link my symptoms or
always to have some to speak face to face to ask everything is better than an app.

Visiting a GP | can explain everything and they also ask and when need touch, hear,

so on”. Codes: Key variables C and E; Theme: Human contact.

- “Need the face to face GP contact to get accurate diagnosis and quidance towards

long term disease management which can greatly be help through online

applications and were the potential of apps can be so useful”. Codes: Key variable

D. Advantages: key variable and H. Theme: Human contact.

- “l'would prefer they both work together as the experience of a GP is fundamentally

important”. Theme: mHealth apps as supplement of GP.

- “It's just an application to monitor my health not to cure. | would feel more secure

and comfortable with a government certified GP with my personal health”. Codes:

Appreciation/trust; Advantages: key variable A; Theme: Reliability.

- “Sometimes it’s not accurate enough to diagnose you but I believe it is good enough

to follow up on you for long term recovery and support groups. But definitely those

apps cannot replace a clear clinical exam”. Codes: key variable C and D;

Advantage: key variables A, H and J. Theme: Reliability
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- “Examination by a GP is essential for the diagnosis or decision of the next steps to

achieve an effective diagnosis. When an mHealth apps can replace and guarantee
accuracy in its diagnosis, whether | would use it as the first instance because this
would save time” Codes: key variable B and D; Advantages: time saver

(convenience); Theme: Reliability.

Table 17. Themes emerged from the response “NO’ to the research question.

N Key Variables as code
codes
3| B
5123
Theme S| | 8 Comments
gl 3 )
lglec|<«|m|lOo|ojw|ju|Oo|lT| -
LB (O RS
5|2
o
[<b)
o
Broader 1 i ) i i i i i 1 i i RN
approach
Human 1x Key variable A
contact S R B B B N N 1x Key variable H
mHealth as 2 i ) i i i i i i i i RN
supplement
3x Key variable A.
3x Risk of hypochondria.
2x Wrong input.
Reliability | 32 | 17 | 4 - 7|1 |7 - - - - - | 1x Key variable H.
1x Key variable J.
1x Bonds with the GP.
1X save time
NA L7 - - - - - - - - - - - I NIA

In this case, two main themes emerged, “Reliability” and “Human Contact”. The
“Reliability” is the prevalence theme, with 32 mentions on the full electronic survey. A subjective
factor mainly composes this theme, most of the answers are based on perceptions and trust on GP,
this theme is as well composed by the thinking that technology is not enough developed and the
accuracy of the diagnosis (key variables B and D). So, the public does not prefer the mHealth

apps instead of GP, basically because they think GP is more reliable.
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Nevertheless, even the public that does not prefer the mHealth apps over the GP,
mentioned some key variables in which the mHealth apps perform well: three times key variable
A (tracking and gathering information), one time the key variable H (Help people to improve the
quality of life when living with long term health problems), and one time the key variable J
(Connect people with group supports for health, illness and recovery.). Also, it was mention that
the use of mHealth apps could save time. In contrast, some surveyed remark that there is a risk of
hypochondria for some users; and another surveyed mentioned that is a risk of wrong upload

information and in consequence, inaccurate diagnosis.

Regarding the “Human contact” is composed by several codes, and it can be interpreted as
the users do not prefer the mHealth apps instead of GP because: the lack of human contact; they
do not trust in mHealth apps; it is not possible to perform a clinical examination (key variable C),
interpret the information (key variable B and D) accurately; manage the clinical history (key
variable E); and provide urgent care (key variable G). However, the surveyed expressed that
mHealth apps could help in tracking and monitoring (key variable A) and help people to manage
long-term health issues (key variable H).
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4.2 SEMI-STRUCTURED INTERVIEW RESULTS AND ANALYSIS

SME from healthcare, pharmaceutical and IT areas were contacted, through professional

social media LinkedIn, to be participants on the electronic survey and semi-structured interviews.

For this purpose, it was performed research of professionals that reside in the Republic of
Ireland through LinkedIn research engine. An invitation for "connect" was sent, and depending on
the response, the electronic survey link and the information sheet for the semi-structured interview
were sent. In total, three professional acceded to participate and in the next table is described the
professional profile of each one. Two of them attended the teleconference through Zoom®, audio
records and transcripts are available (Appendix 4 and Appendix 5). One of the participants

decided to write it on the answers in the questionnaire and sent it by email (Appendix 6).

Table 18. Professional profile of the participant in the semi-structured interview and
questionnaire.

. . . . Semi-structured
Professional sector Time of experience Areas of expertise ) ) ) .
interview / questionnaire

IT More than 14 years. App developer Semi-structured interview

. Medical officer / Medical ) ) )
Medicine More than 15 years. i Semi-structured interview
affairs

) Quality Assurance / ] )
Pharmaceutic More than 6 years. ) Questionnaire
Quality control
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4.1.2 Codes and themes

The qualitative data collected were coded to find themes, according to the methodology of
Braun and Clarke, (2008). As a result, it was found codes, and they are written and described in

the following table.

Table 19. Codes emerged from the semi-structured interview and questionnaire.

Related SME
Pro/
Codes key Q|
contra _ — |5 | E
variable | = | © | ©
(<5} e
s | o
The concern in analyses and interpret data health information to give an
Contra B
accurate diagnosis.
The concern in gives an accurate diagnosis. Contra D
The concern in the ability of the mHealth apps in head the patient to a specialist. | Contra F
The concern in the management of data and data protection. Contra N/A
Is not possible to perform a clinical examination with the mHealth apps. Contra C
Human contact and trust in the GP will be hard to replace Contra N/A
Management of medical complexity will be one of the features to develop. Contra | Hand|I
The concern in holistically practice and promote health. Contra J
People trust in the GP Contra N/A
The concern in the accuracy of the data uploaded into the mHealth apps Contra N/A
The concern in connectivity and development of the mHealth apps Contra N/A

The concern in the contemporary of the medical information in the mHealth
Contra N/A

apps
Lack of regulatory and proved use of mHealth apps Contra N/A
Storage capacity for the data Contra N/A
The mHealth apps will increase the accessibility to the health service. Pro N/A
The mHealth apps could be used as the first contact in the health care system. Pro N/A
The mHealth apps will reduce the time in the first primary care. Pro N/A
The mHealth apps perform well in track, gather and store data health

information. Pro A
The use of mHealth apps will reduce the cost of health care service. Pro N/A
The use of mHealth apps will reduce the burden in the health care service. Pro N/A

The GP could use the mHealth apps as a complement in the health care service Pro N/A
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In general, the SMEs opinions and thoughts were similar. They are optimistic about the use
of mHealth apps in the primary care system, even though they only consider them as an auxiliary

in the first line of medical care.

The three SMEs expressed their concern regarding the interpretation of health data and the
accuracy and trust of the diagnosis (key variable B and D). They worried about the ability of the
mHealth apps to head the patient towards a specialist. They believe that one of the major challenges
in these kinds of apps is the management and storage of data. Nevertheless, the SMEs agree that
once implemented these kinds of apps will increase the accessibility to the healthcare system; they

believe the mHealth apps can be used as the first contact with the Healthcare system.
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CHAPTER 5: DISCUSSION
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In this chapter is included the discussion of findings obtained through the electronic survey
and the semi-structured interviews. These primary data were contrasted with contemporary
literature to find the answer of the aim of the present study: identify the public acceptability of
mHealth apps to supply the primary health care traditionally carried out by general practitioners
in the Republic of Ireland.

Every subsection of this chapter intent to discuss and answer the research questions. At the
end of this chapter is found the insights that are the base for the conclusion of this research work,

as well as the recommendation for future research.

5.1 WOULD THE RESIDENTS OF THE REPUBLIC OF IRELAND USE THE
MHEALTH APPS INSTEAD THE GP?

One of the most notable results of this research is that ratio “one of every three” of the
Republic of Ireland residents would use the mHealth apps instead of the GP. However, this result
cannot be categorically general, and it must be taken with caution. This ratio should be analysed
with an in-depth approach due to is the result of the direct question “Would you like to use mHealth
apps instead of GP for primary health care?”, and as it can be seen the response is binary, “Yes”
or “Not”. So, the ratio "one of every three" should be contrasted with the results of the open-ended
question, "Why?", with the key variable analysis and with the SMEs insights, in order to obtain a

better picture of the reason of the selection.

5.1.1 Reasons because the residents of Ireland would USE the mHealth apps instead of the GP

One of the reasons the public wants to change their habits regarding primary healthcare
mainly is because they considered the mHealth apps as "Convenience". This characteristic is
composed of the perception that the mHealth apps would decrease the price of the primary
healthcare service; and because the medical attention and response would be faster and more
accessible. Besides, they consider that one of the best features of the mHealth apps is the capacity

of tracking and gathering health data (key variable A). In a previous study, Mendiola, Kalnicki
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and Lindenauer, (2015) mentioned that mHealth app users prefer apps with features that allow
them to provide a mechanism for care management in other words, less time-consuming and more
efficient than current methods. There is the fact that governments around the world require to
reduce the public health service expenditure, and according to Palmer, (2017) the mHealth apps
could be an alternative to reduce the burden in the overloaded healthcare system, in particular, in

the low-income population.

Regarding the analysis of the key variables, it was found that in the capability of tracking,
gathering, and storing data health information (key variable A), the public slightly prefer the
mHealth apps over the GP. Besides, according to what the people think about the most advanced
features, they consider the key variable A as one of the most advanced features of mHealth apps.
Moreover, most surveyed that use mHealth apps use them for tracking and gathering information.

In the interview with the SME, they agree that mHealth apps will increase the accessibility,
they perform well with tracking and gathering data (key variable A) and reduce the cost of primary
health care. In general, the SMEs are optimistic about the use of mHealth apps as an auxiliary in
the first line of medical care. This finding, regarding the attitude of SME about the mHealth apps,
is in concordance with the attitude of medical staff analysed by Carvalho et al., (2020). In another
study, it has found that patients are optimistic too and want to engage with mHealth apps during

the pre-operative period (Tang et al., 2019).

On the other hand, the results of the analysis of the open-ended questions, the key variable
analysis and the SME insights, the public are aware that the use of mHealth apps can substitute the
GP just in some competences (key variables), but not all of them. The most remarkable competence
that a mHealth app could not replace is the performing medical examination (key variable C). It is
relevant to mention that this finding, even it could consider obvious that the mHealth app has not
the capability of performing a clinical examination, some surveyed expressed that mHealth apps
could lead them to perform auto-examinations. This is in concordance with the findings of
Wattanapisit et al., (2020), where establish that mHealth apps could help the user to perform some

medical examinations.
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5.1.2 Reasons because the residents of Ireland would NOT USE the mHealth apps instead of
the GP

In contrast, two of every three surveyed prefer the GP for the primary health care instead
of the mHealth apps. This selection is highly remarked by two factors: “lack of human contact”
and “reliability”. Regarding the lack of human contact, the main issue is the incapability of
mHealth apps of performing a clinical examination (key variable C). Surveyed mention that lack
of human factor could contribute to an inaccurate interpretation of the symptoms and in
consequence, head to a wrong diagnosis (key variable B and D). Surveyed mention the incapability

y of mHealth apps to manage the clinical record without the human factor.

The most critical issue expressed by the surveyed and the SMEs is the concern regarding
the capability and accuracy of mHealth apps to analyse and interpret the data to release a reliable
diagnosis (key variable B and D). The main concern is founded in the trust that the GP offers and
because there is not a developed and approved mHealth app that performs diagnosis (Wattanapisit
et al., 2020).

On the other hand, the surveyed and SMEs identified other associated risks. They identified
the risk of hypochondria for susceptible people, the lack of regulation and the misuse of not
approved mHealth apps. Also, they considered risky the lack of capacity of the patient to upload
the symptoms properly into a digital platform.

Nevertheless, even the surveyed that are reluctant and prefer to stay with the GP, they see
the utility and advantages of mHealth apps can offer. As it has mentioned before, these apps
perform well in the case of tracking and gathering data, as well for connecting people with the
same health issues (key variable J). So, even they prefer the GP over the apps, some of the surveyed
and SMEs agree that the mHealth apps could be an excellent complement in the primary health

service.
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5.1.3 Answers consensus

After a revision of the answers of surveyed and SMEs, most of the residents of the Republic
of Ireland do not want to change the mHealth apps instead of the GP, at least not currently. The
ratio one of every three should be taken as a hint that Irish resident will use the mHealth app
somehow in the future. It is broadly documented that mHealth apps have the potential to perform
some of the GP competencies, and there is not any app developed yet that can fulfil all the
competencies (Mendiola, Kalnicki and Lindenauer, 2015; Platt et al., 2016; Apolinario-Hagen et
al., 2018; Hurst, 2018; Park et al., 2018; Marshall, Dunstan and Bartik, 2019; Tang et al., 2019;
Carvalho et al., 2020; Wattanapisit et al., 2020).

Besides, according to the gathered data, the surveyed and the SMEs are optimistic with the
use of the mHealth apps as complement and support for the traditional health care system and GPs.
As can be seen in the results, there is an important advance in the acceptance and use of mHealth
apps to gather and track health information (key variable A). This assumption is reinforced by the
tangible and contemporary example of acceptance in the Republic of Ireland, of the COVID
Tracker app that is for voluntary use. Kerr, (2020) has reported the rate of downloading of this app
in the Republic of Ireland is major than other countries, according to Kerr, in the Irish society exist
a strong social and community bonds that allow fighting the COVID-19 an individual and
collective way. This can explain the reason why the Irish resident, even when they choose to do
not use the mHealth app, they expressed that the mHealth apps can be used as a supplement.

There are mixed opinions regarding the clinical examination. Most of the surveyed express
in the open-ended question that one of the most challenging competencies for mHealth apps to
achieve is performing the clinical examination, however, the 6% mHealth apps users utilise the
apps to perform auto-examinations. This mixed opinion could be a result of the lack of public
awareness of mHealth apps, or simply because some people had not known them yet, (Wei Peng
et al., 2016; Naszay et al., 2018).

Even the use of the mHealth app in the health care system could represent a significant
coverage of the medical service in remote areas and reduce cost, the trust deposited on GP are one
of the main barriers to overcome. Historically the medical practice represents having integrative
skills, art, values and ethics (Faustinella and Jacobs, 2018; Gallagher, Little and Hooker, 2018).
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Artificial intelligence must develop these skills for getting the acceptance and trust of the public
(Wattanapisit et al., 2020).

5.2 GENDER, AGE AND EDUCATION FACTORS

For the following discussion, the age, gender, and education level were evaluated as factors
that have influence in the will of change to mHealth apps instead of the GP in the primary health
care service. These factors were compared with the main result of the whole electronic survey that
has been previously discussed, "one of every three surveyed would use the mHealth apps as
primary health service". It is essential to highlight this analysis only took the ratio in the different
groups to be compared with the existing bibliography and did not compare and analyse with the

obtained quantitative data.

5.2.1 Is the gender a factor?

The obtained results show that there is no significant difference in gender regarding the use
of mHealth apps (p=0.936), the ratio "one of every three" remain in males and females. This
finding can be straightened with the studies made by Bol, Helberger and Weert, (2018), they
established that gender is not significantly associated with general mHealth app use, at least in a
Dutch population sample. However, other studies focused on inequalities based on differences in
incomes and technological access demonstrated that women are less likely to access to mHealth

apps, in developing countries (Jennings and Gagliardi, 2013; Khatun et al., 2017).

5.2.2 Is the age a factor?

The data of the surveyed were divided into two age brackets, people from 18 to 34 years
old and people from 35 to older. This segregation was done on the base conception that people

under 34 years grew up in an electronic and online environment that created an eagerness to acquire
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new electronic skills. Thus they are more likely to use electronic gadgets to help to perform their
jobs better (Cheng, 2019). Under this approach, there is no evidence of a significant difference
between both age brackets regarding the use of mHealth apps (p=0.198), the ratio "one of every
three" remains. Even though it is broadly documented that younger generation use technology, the
internet or mHealth apps, to look for health information and to use it daily than the older generation
(Kontos et al., 2014; Carroll et al., 2017; Bol, Helberger and Weert, 2018; Mahmood et al., 2019).
Some authors agree that young people tend to trust the information found on the internet compared
with older groups (Eastin, 2005; Hesse et al., 2005). The result of this study points out that the
younger generation also prefers the health care service provided by the GP rather than use the

mHealth app.

5.2.3 Is the level of education a factor?

The data of the surveyed were divided into two education brackets, people into a group
with primary/secondary education and people into a group of higher education. Visually there is a
vague hint that people with primary/secondary tend to select the mHealth app in the same way that
the GP. Regrettably, the number of data of the group primary/secondary is not enough to perform
a valid statistical analysis. In the available literature, there is described that people with less level
of education tend to use less mHealth apps (Kontos et al., 2014; Carroll et al., 2017; Bol, Helberger
and Weert, 2018). Thus, there is evidence that the level of education could be a factor in the

selection of the GP over mHealth apps.

5.2.4 Is there any factor that contributes to the decision of changing?

After the statistical analysis, it was established that gender and age are no factors that
determine the will of changing the habits in primary health care of the residents of the Republic of
Ireland. It can be said that the proportion “one of every three surveyed would use the mHealth apps
as primary health service” remains. Regarding the level of education, in the present study was no
able to establish a valid statistical relationship.
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5.3 CHALLENGES FOR IMPLEMENTING THE mHEALTH APPS.

In this section is discussed and analysed the main themes that came up during the collection
of data in the open-ended questions and semi-structured interviews. In this section is discussed
broadly the main challenges that mHealth apps must overcome to become a useful tool in the health

care system.

5.3.1 Reliability

5.3.1.1 Regulatory Issues

The number of mHealth apps is increasing in a fast way (European Commission, 2014b;
Andrews, 2018). Besides, the diversity of them has contributed to the weak or null health authority
regulation around the world (Freudenberg, 2017). In the EU, there is not a regulated delimitation
between the use of mHealth apps, e.qg. lifestyle and wellbeing apps and a medical device or in vitro
diagnostic medical device (European Commission, 2014a). Thus, there is not a well-defined
regulatory frame; only some guidelines to specify if the mHealth app is considered a medical
device. The regulatory issues play a fundamental role in the acceptance of the public, without a
well-established regulatory frame the mHealth apps have the potential to be risky and harmful to

the citizens (European Commission, 2014a).

5.3.1.2 Data protection

Andrews, (2018) warns us that the lack of regulation, allows that the private information
that a user enters into medical apps is also collected, shared, or sold, to third parties which will use
this information in ways that might harm the user in a psychologically, physically or financially

way. Often without the app knowledge or consent of the user.



CHAPTER 5: DISCUSSION 82 of 127

The EU is aware of the risk that represents a harmful misuse of the data, mHealth apps and
devices can collect large quantities of information, as such as data from biosensors and geo-

localisation and process them, even in countries outside the EU (European Commission, 2014a).

The EU recommends that, given the sensitive nature of health data, mHealth apps should
contain specific and suitable security locks such as the encryption of data, and ensure that only the
patient or authorised person can access to them, as well as cover ethical issues, in particular
regarding the respect of the principle of informed and explicit consent, where that is relevant

(European Commission, 2014a)

5.3.2 Technological development

5.3.2.1 Data storage and data analysis

One of the most remarkable attributes of the mHealth app is the capacity to extract health
information to be store and finally analyse, however, the storage, the complexity and diversity of

health information represent a real challenge to overcome (Phillips, 2019).

In addition, Ayani et al.,( 2019) mention four challenge group in the analysis of the data:
i) data gathering, storage and integration; ii) data analysis; iii) knowledge discovery and
information interpretation; and iv) infrastructure. To satisfy the needs of a useful mHealth app, it
is required to be developed the Artificial Intelligence with the capacity to analyse a variety of data
sets from a wide range of sources. A system that can link all information and extract useful and
valuable in order to be used by the GP or by the patient in an automated and cost-effective way
(European Commission, 2014a). This Avrtificial Intelligence could be focused on one or more of
the GP competencies (key variables).
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5.3.2.2 Infrastructure and accessibility

According to the European Commission, (2012), only a third of Europeans have Internet
access through their mobile phones, with significant differences between some Member States. On
the other hand, mHealth apps will always strongly depends on high capacity networks. Thus, to
have a useful mHealth app, it is needed to most of the population have a mobile with internet

access and a network that support the exchange of health information.

5.3.3 Prospective

Hug, (2020) claims that artificial intelligence used by machine decisions are still in the
initial development. Trust in mHealth apps is yet risky; they can be flawed in many ways.
Nevertheless, it seems too early to assume that human decisions will be forever superior to machine
decisions; human decisions could be biased and influenced by many factors. Humanity should,
therefore, at least “consider the possibility that under certain circumstances, a right to a well-

calibrated machine decision might be the better option”.
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6.1 LIMITATIONS AND STRENGTHS OF THE STUDY

During the analysis of the data, some limitations and strengths in the study were detected.
One of the most remarkable strength is the type of used methodology, the use of quantitative and
qualitative data helped to analyse in-depth the opinions of the surveyed to be contrasted with the

opinions of SMEs.

It was detected that findings rely on self-reported data, which might have led to a biased
measure of mHealth app use. For instance, not all people might be aware of mHealth apps installed
on their mobile device, or even they do not know how to use it (e.g., preinstalled Apple’s Health
or Samsung’s S Health app). So, further research should be considered the familiarization of the

user with the mHealth apps installed.

Another limitation of the study is that while it included quite a diverse range of Irish
residents, there was an overrepresentation of Irish residents with higher education. Further research
should direct more attention to members of this group, that could be more disadvantaged groups
in the health care access. Their experiences of mHealth app may be different, and their access to
both digital technologies and health services tends to be more limited. However, the inputs of the

higher education add value in the quality of the open-ended questions.

6.2CONCLUSIONS

After the conduction of the present study, it can be concluded the proportion of Irish people,
that would like to change the mHealth apps instead of the GP for the primary health care is "one
of every three". However, this proportion is just a hint, because of this will reflex the contemporary
thinking of the Irish residents. This is understandable due to at this time; no developed mHealth
app complies with all the competencies of the GP or even that be approved by a health authority.
Nevertheless, in the analysis of the qualitative data, it is shown that they are open-minded to using
the mHealth apps in the future or now as a complement of the primary health care given by the
GP.
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The statistical analysis results show gender and age are no factors that determine the will
of changing the habits in primary health care of the residents of the Republic of Ireland. Regarding

the level of education, in the present study was no able to establish a valid statistical relationship.

The main concern on the use of mHealth apps is founded in the lack of technological
development that contemporary mHealth apps posse. In the present study, four main factors were
identified that could positively impact the will of the Irish resident to use trusty the mHealth apps
once they are covered. The app developers must guarantee the complying of applied regulatory;
comply with the standards of the data protection; develop the technology capable of storing and
analysing data, in other words, develop the artificial intelligence; and finally to have the

infrastructure to guarantee a reliable network.
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Appendix 1. mHealth App electronic survey

ANALYSIS OF PUBLIC PREFERENCE FOR
THE DEVELOPMENT OF MOBILE HEALTH
APPLICATIONS (mHealth apps)

This study is designed to measure the will of Ireland residents to change the primary health
care performed by General Practitioners (GP)* to the usage of mobile health applications
(mHealth apps) as the first line of medical attention. This questicnnaire will help researchers
to identify the principal technological features for the developing of mHealth apps.

This survey is part of the Master of Business Administraticn (Project Management)
programme at Dublin Business School, Dublin, Ireland. You are most welcome to contact me
if you have any questions, issues and/or queries throughout this survey on
10536973@mydbs.ie

It will take arcund 5 minutes to answer the full questionnaire, and this questicnnaire will be
clesed after August 7th, 2020.

Thank you in advance for your significant participation in this academic study.

Atte_ Pable Urbina Ruiz.

* In some places the GPs are known as a family physician or family doctor.

*Required
You are under no obligation to take part in this study or to provide a reason if you
decide not to take part. You may choase not to take part without fear of penalty. If
you agree to take part, you have the right to cease participation and withdraw your
data at any time for any reason without fear of penalty.

Data

If you decide to take part in this study, the data you provide as part of this
protection guestionnaire will be entirely anonymous. It will not be gathered any direct personally
identifying information about you or anyone close to you. Your data will be collated
imto & larger detaset and analysed at the group rather than the individual level. Your
consent data will only be used for academic purposes and will not be shared with anyone for
commercial purposes.

and
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1. Do you understand and agree to proceed? *

Mark only one oval.
[ ¥es

(I No

Demographics

2. What is your age? *

Mark only one oval.

() Under 18

) 18t2e

 )25t034

[ )35t as
 )45t054
( sStoba
 )65t074

[ )75 orolder

3. What is your gender? *

Mark only one oval.
() Female
) Male

-

'\:_-} Prefer not to say
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4. What is your country of birth? *

Mark only one oval.

() Afghanistan
() Albania
() Algeria
l::} Andorra
lf_j' Angola
() Antigus & Deps
() Argentina
() Armenia
() Australia
() Austria
() Azerbaijan

D Bahamas

-

() Bahrain
l | Bangladesh
(") Barbados

D Belarus

-

k_-} Belgium
() Belize
ﬁ' Benin
) Bhutan
) Bolivia
C' Bosnia Herzegovina
E' Botswana
{:} Brazil
lf:-} Brunei
(") Bulgaria
() Burkina
(_:} Burundi
() cambodia
(:_,-‘. Camercon
i) Canada

{:} Cape Verde
Nitps:iI0CS. 000ge. COMADMSIH aFMEXE FR4V Y A DM EpStniL QTISIHA0PUdLIDOAEdR 6




CHAPTER 8: APPENDIXES 97 of 127

':_.:' Central African Rep

[ ) Chad

() chile
'::: China
() Colombia
l::' Comoras
(__) congo

|
,

) Congo {Democratic Rep}

[ CostaRica
[ ) Croatia
() cuba

() Cyprus

() Czech Republic
l::' Denmark

(") Djibouri

'i:: Dominica

p

) Dominican Republic
| ) East Timor

() Ecuader

[ ) Egypt

k_} El Salvador

C -‘.'Equatnr'lal Guinea
L _:f' Eritrea

f 3 -
| Estonia

'::: Ethiopia
() Fil
() Finland

Ty
I France

' " Gabon

|

l::_:' Gambia
I':___:' Geargia

~

| Germany

-

'\_\.' Ghana
l:- :' Gresce

() Grenada
hitps:iidocs.googie. comiume/d/iaFMeXb PN Y4 DfmEEpGnil QTS 30FudL inOAiedni 46
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lf_':' Guatemala
f:l Guinea

Ii__} Guinea-Bissau
l:::] Guyana

() Haii

':,:' Honduras
If___} Hungary

oy
[ Jlceland

C Jindia
) indonesia
f___:- Iran

(O irea

I:_.;- Ireland {Republic}

" israel

() haly

li:_-] lvery Coast
I:_:.l Jamaica
':,:' Japan
l':___:- Jordan

[ ) Kazakhstan
l___JKenya

'i__; Liberia
l:_ ) Libya

" ) Liechtenstsin

") Lithuania
hitpe:iocs. gongle COnAomE/d it FMEXD FRAN Y AT EpSiniLaTIS i S0P UL in O e SHE
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-

k_, Luxembourg

Ly

ey .
| Macedonia

f’_\ Madagascar

': : Malawi

k_, Malaysia

' : Maldives

() Mali

': _: Malta

l:_, Marshall Islands
l _\, Mauritania

IK_H Mauritius

( _: Mexico

' . -
. Micronesia

P

.
! Moldova

[ ) Monaca

() Mengolia

-

) Montenegro
s

[ ) Morocco

[ ) Mozambigue
-~ LY

[ ) Myanmar, {Burma}
— ",
[ Mamibia

k : Mauru

) Nepal

) Metherlands
e

[ Mew Zealand
I:_'_ _:' Micaragua

f: : Miger

': : Migeria

':_: Morway

) Omamn

C
") Pakistan

Ty

"
) Palau

() Panama
I:_'_ : Papua New Guinea
I': :fF'araguay
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Lj' Feru

l::' Philippines

f___} Poland

I:::l Portugal

I:_j- Catar

I::' Romania

l:__:' Russian Federation
(::l Rwanda

() StKitts & Nevis
T stLucia

() Saint Vincent & the Grenadines

(_ Samoa
) San Marino
( | Sao Tome & Principe

(") saudi Arabia

Cj' Senegal
() serbia
{ | Seychelles

./ Sierra Leone

[:_:} Singapore

-

k_?.l Slovakia
[ slovenia
) solomen Islands
{:} Somalia
lf:-} South Africa
) South Sudan
G' Spain

{::} Sri Lanka
lf::l Sudan

u' Suriname
) swaziland
(::} Sweden
I:::',' Switzerland
l::_,-" Syria

I:_ ) Taiwan
hitps:iidocs. google comAomsid i aFMsXb PR ATz EpSniL SISk a0PudL inOAesdi THE
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() Tajikistan

(_,' Tanzania

(" ) Thailand
() Tega
(__) Tanga

[ | Trinidad & Tobago
ﬂ__:' Tunisia

I'\_:I Tu.tey

) Turkmenistan

[ | Tuvalu

() ugands

li:: Ukraine

() United Arab Emirates
{ | United Kingdom

[ United States
() Uruguay

f:_} Uzbekistan

[ ! Vanuatu

[ ) Vatican City

'f_:: Venezuela

-

() vietnam

I:- I Yemen
() Zambia

l:___,' Zimbabwe

Nitps:iidocs. google CoOmMmE/d i aFMeXb FRA Y A0 EpStni O TESca0PudL DOWedE 16




CHAPTER 8: APPENDIXES

5. What is your highest level of education you have completed?

Mark only one oval.

f:_',' Level 1 Certificate

i Level 2 Certificate

l';_f. Level 3 Certificate / Junior Certificate

[ ) Level 4 Certificate / Leaving Certificate

l.f_'_',' Level 5 Certificate / Leaving Certificate

I: :Z Level & Advanced Certificate / Higher Certificate
|;'___“f Level 7 Ordinary Bachelor's degree

() Level & Honours bachelor's degree / Higher diploma
'_, Level @ Master's degree / Postgraduate diploma

l Level 10 Doctorate degree / Higher doctorate

hitps:iidocs. googls. comSameidaFMsXb FEAN Y 4Dtz EpStniL AT Sa0PudLinOAedH
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6. Professional sector? *

Mark only one oval.

[ Accountancy, banking and finance

P

™ . .
_ Business, consulting and management

I"_x Charity and voluntary werk / Social care

': : Creative arts and design
() Energy and utilities

— ) . '
[ Engineering and manufacturing

(") Environment and agriculture

' L
. Healthcare

-

k_, Hospitality and events management

— .
[ Information technology

[ Law
l: ; Leisure, sport and tourism

l:_, Marketing, advertising and PR

I _-: Property and censtruction

() Public services and administration
) Recruitment and HR

() Retail and sales

I 3 Science and pharmaceuticals

[ ) Teacher training and education

) Transport and logistics

7. Areyou a resident of the Republic of Ireland? *

Mark only one oval.
li_: Yas
': : Mo

Nt idocs. gongle. Comames/d/ 1 aFMEXD PR\ Y A Dt EpSnL QTSR a0PutLIDOAEdR 11
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8. How do you rate your general health?
Mark only one oval per row.

Very bad Bad Mild Good Excellent

— — — J— —
General Health - C D () ) C )

This section of the survey is dedicated to aware you what is 8 mHealth app and to know
Do Yo the types of mHealth apps that are installed on your phone.

have The mHealth apps could be the apps that you use routinely for fitness, nutrition, self-
mHealth care, reproductive, health tracking etc. Apps that allow users to engage with health-
related content via a variety of media (e.g.. videos, text, tutorials, statistics). Many

apps on inclede self-monitoring features, gamification strategies, goal setting and feedback, in-
your the-maoment cues, and/or social features.
phone?

hitps:iidocs. gongle comommsid i aFMEXh FE Y A Dfmer EpStnil AMISRdaCa0Pud] tnOAidR 1118
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9.

Do you have any of the following mHealth apps? *

Tick all that apply.

|:| Ada

[ ] alivecor's KardiaMobile

|:| Appibuddy

D Apple Heart Study

|:| Asthma Manager

|:| Babylon

|:| BECCA - Breast Cancer Support
|:| Blood Pressure Companion

|:| BlueStar

|:| Diagnose Symptoms Check

[ ] Fithit

|:| Food (lg)

|:| forDiabetes: diabetes selfmanagement app
|:| GBDiagnosis Medical App

D Google Assistant

|:| GoogleFit

|:| Gout Decision Aid

|:| HealthHub Track

|:| HealthWatch

|:| Healthy 365 Google

|:| Historian

|:| Medical history builder Store
|:| My diagnestic

|:| mySugr

|:| Fill Reminder and Medication Tracker by Medisafe
[ | Rapid diagnosis- mental health
|:| Rapid diagnosis- STD

[ ] Runtastic Heart Rate

|:| Samsung Health

[] self Diagnosis

[ ] siri

[ ] skinvision

|:| Symptomate — Symptom checker
|:| The circle of health

[ ] webMD

|:| MNone
Other: D

N0, Q0Ogie Comome:/1a FMEXD PN Y 4 Dime EpStniL QTS| a0PusL DO edl
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10.  How often do you use the mHealth app? *

Mark only one oval.

'f_\ Daily

3 Maore than three times per weesk
\‘_f Once a week

' Two ar three times per month
f_\ Manthly

: Mewver

W

11.  What are the reasons you use mHealth apps? *
Tick all that apply.
|:| Gather and track infomation (e.g. weigth, exercize, heart rate, sugar levels, moods,
etc).
I:l Interpret findings accurately to reach a diagnosis.
I:l Examine yourself for any possible medical signs or symptoms of a medical condition.
|:| Make a medical appropriate decision under the instruction of the mHealth app.

I:l Adopt a structured appreach to clinical management (historical data of medical status
and treatments)

|:| Look for health professionals and specialists.
|:| Look for urgent care when needed.
I:l Look for impreving my health if | have long-term conditions.

|:| Look for impreving my health if | have different health problems (concurrent health
issues).

|:| Look for group or social support through experiences of health, illness and recovery.

|:| Mene of the above.

Other: I:‘

Euildin-g the This section of the questionnaire is designed to know what tasks performed by the
General Practitioners (GP) would you rather be performed by the GP or by a

pEI‘fECt mHealth app.

mHealth

app

hitps:iidocs. google. comMommsidii aFMsNb P& Y 4Dz EpStniL QTS a0PudLiDOAdR 1318
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12. Depending on the following situation, whit whom do you feel MORE
COMFORTABLE, with the GP or with the mHealth app? *
Mark only cne oval per row.
General Mobile Health With Meither GP
Practiticner Apps (mHealth : or mHealth
baoth

(GF) app) apps
Track. gather and store — — — —
data health information. — e — —
Analyse and interprete
data health information ) — — —
to give an accurate — — — —
diagnosis.
Perform a clinical ) — ) —
examination. — — — e
Trust in the final — — — —
diagnosis and treatment. e St — b
Management of your
clinical history (Medical "_:::‘_, lf:':l ::} i::‘
record).
Once the diagnosis is
made, heads you — — — —
towards to specialist or e — — —
another medical expert.
Provide urgent care — — — —
when needed. ot — el e
Help people to improve
the quality of life when — — — J—
living with long term el l‘-J — —
health problems.
Help people to improve
the quality of life when — — — —
living with different — — — -
health problems.
Connect people with
goup supports for — — — —
health, illness and e A — e
recovery.

NHDE:7d00s. Q0Ogle COMIMME/d/TaFMEXD PR Y DN EpSInL QT SRa0PuaLIDOAedr 1416
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13.

hitpe:idocs. googhs. comamme/dHaFMEXb PN YA DMz EpStriL QTS O0PudL DDA el

108 of 127

Rate what are the features of the mHealth app NEED TO BE IMPROVED before

you can consider as the first line of primary health care. *

Mark only one oval per row.

1 Mot need . 5 Meed deeply
improvements improvements

Security and
confidentiality of your ) [ ] () D]
miedical record.
Accuracy inthe —_— . - -

f- ) { d i 3 'd
diagnosis. — - - e -
The capability of
leading to perform a Ii:_': {:::I {:':n D :::]
clinical examination.
Accuracy in the
medical procedure [::_, {:} {:} D i:j
and or treatment.
The way your medical — - - i

{ \I Ix " ' .t I(_"\I

I'Eﬂﬂl'd i'B manage. I'«. - T e .-'l I‘«. .-'l | S—
How the following
steps are taken to
BNCOUrage you to visit D 3 D D D
specialists or another
medical expert.
The procedure of . . i

e I.-'_\.l I.-' o ¥ ot I.-'_"\I
urgent care assist. S e —/ — e
The way how the help
is provided to people — — — — —

O { { )

with leng term health - e / — -
problems.
The way how the help
is provided to people
with different health [::: {:} {:} D i:j
problems {concurrent
health issues).

— - — — #
The capacity to link - '~._:' LN L 'x.—.:'

you with support
communities for
wellbeing, treatment,

1816
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disease. recovering,
etc.

Skip to gquestion 14

This is the last section of the survey, and | want to thank you fior your participation so far

Final this point.
ina The following questions are the central part of the survey so | would like you to take a
section moment to think the answar and write with totel honesty.

14, Would you like to use mHealth apps instead of GP for primary health care? *

Mark only one oval.

[ )¥Yes

[__JNe

15. Why?*

16.  1would be highly appreciated if you can make any suggestions or comments
about the questionnaire and the research topic.

Thank you for complete the guestionnaire.
You can freely share this questionnaire with people you might consider can add valuable opinion.

This content is neither created nor endorsed by Google

Google Forms

hittpe:tidocs. googie. comiMorms i aFMEXDFL VY AD e EPSiNIL G TERGO0PUGL inOAEd 1616
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Appendix 2. List of mHealth apps available in the market.

110 of 127

List of capabilities and competencies (tasks) make by a General Practitioner and the mHealth apps
available in the digital market (Wattanapisit et al., 2020).

CAPABILITIES / COMPETENCES

mHealth apps

SOURCE

Data gathering

and interpretation

1. Apply a structured approach to data gathering and
investigation (history taking).

Ada
Babylon
Historian

Medical history builder Store

Manual search
Manual search
Apple App Store

Google Play Store

2. Interpret findings accurately to reach a diagnosis
(diagnosis).

Ada

Babylon Doctor

Diagnose Symptoms Check
GBDiagnosis Medical App
My diagnostic

Rapid diagnosis- mental health
Rapid diagnosis- STD
Self-Diagnosis

Symptomate — Symptom
checker

WebMD

Manual search
Manual search
Google Play Store
Google Play Store
Google Play Store

Apple App Store

Apple App Store
Google Play Store

Google Play Store

Google Play Store

Clinical examinations and procedures.

3. Demonstrate a proficient approach to clinical
examination (clinical examination).

Runtastic Heart Rate

SkinVision

Manual search

Manual search

4. Demonstrate a proficient approach to the
performance of procedures (medical procedures).

None

N/A

Making decisions.

5. Adopt appropriate decision-making principles
(medical decision making).

Gout Decision Aid

Manual search

Clinical management.

6. Adopt a structured approach to clinical
management (clinical management).

Rapid diagnosis- mental health

Rapid diagnosis- STD

Manual search

Manual search

7. Make appropriate use of other professionals and
services (health professionals).

None

N/A

8. Provide urgent care when needed (urgent care).

Google Assistant

Manual search
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Siri

| Manual search

Managing medical complexity.

9. Enable people living with long-term conditions to
improve their health (long-term care).

Asthma Manager
Blood Pressure Companion
mySugr

forDiabetes: diabetes self-
management app

Pill Reminder and Medication
Tracker by Medisafe

Manual search
Manual search
Manual search

Manual search

Manual search

10. Manage concurrent health problems in an
individual patient (health problems).

Asthma Manager
Blood Pressure Companion
mySugr

forDiabetes: diabetes
selfmanagement app

Pill Reminder and Medication
Tracker by Medisafe

Manual search
Manual search
Manual search

Manual search

Manual search

Working with co

lleagues and in teams.

11. Coordinate a team-based approach to the care of
patients (team-based care).

None

N/A

Practising holistical

ly and promoting health.

12 Support people through individual experiences of
health, illness, and recovery (health promotion
community orientation).

Appibuddy

BECCA - Breast Cancer
Support

Food (lg)

HealthHub Track

HealthWatch

Healthy 365 Google

The circle of health

Google Play Store

Manual search

Google Play Store

Google Play Store

Apple App Store

Play Store and Apple
App Store

Apple App Store
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Appendix 3. Information sheet for interview participants / Interview Script / Consent
format

INFORMATION SHEET FOR INTERVIEW PARTICIPANTS

Research project title: ANALYSIS OF PUBLIC PREFERENCE FOR THE
DEVELOPMENT OF MOBILE HEALTH APPLICATIONS (mHEALTH APPS)

Student Researcher: Pablo Urbina Ruiz <10536973@mydbs.ie>

Research Supervisor: Rita Day <rita.day@dbs.ie>

About the Project

I am a masters student at Dublin Business School, and | am carrying out my dissertation
project under the direct supervision of Rita Day on the subject of ANALYSIS OF PUBLIC
PREFERENCE FOR THE DEVELOPMENT OF MOBILE HEALTH APPLICATIONS
(MHEALTH APPS).

The main aim of this research is to identify the public acceptability of mHealth apps to

supply the primary health care traditionally carried out by general practitioners in Ireland.

In order to complete the aims, | would like to invite you to take part in an interview and

know your opinion regarding the topic.

As a participant in the study, you would be required to share your experience and points
of view about the use of mHealth apps. You will be asked about your position regarding the

substitution of the General Practitioners for mHealth apps.

Data Protection

Interviews will be recorded for the sole purpose of facilitating later transcription of the
data. Precise transcripts are essential in research to ensure that data is recorded accurately, to
allow the interviewer to be more present in the conversation and, importantly, to support greater
accountability and scientific integrity. During the transcription phase, your data will undergo
de-identification involving the removal of all personally identifying information, thereby
rendering them anonymous for retention. The original recordings will be digitised and kept
under password protection. Upon graduation, all recordings will be permanently deleted. Your
data will be used strictly for academic purposes and will not be shared with users or shared

with anyone for commercial purposes. The researcher will adhere to strict ethical guidelines
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and principles and will not anecdotally share any personally identifying information about you

with anyone.

What are the risks and benefits of taking part in this study?

In addition to providing much-appreciated assistance to the student researcher, the main
benefit of taking part in this study will be your contribution to academic research, which aims
to expand knowledge and generate new insights. There will be no risks posed to you as a
participant in this study, either physical or psychological, beyond that which is typically

expected of day-to-day activities.

Are you interested in taking part?

If you are interested in taking part, please review the information provided in the
consent form and if you are happy to proceed with the study, then please indicate your

willingness to take part by ticking the appropriate signing your name where applicable.

You are under no obligation to take part in this study or to provide a reason if you decide
not to take part. You may choose not to take part without fear of penalty. If you agree to take
part, you have the right to cease participation and withdraw your data at any time for any reason
without fear of penalty.

Interview script.

In the following table is detailed the script that will be used in the interview. The scrip
is divided into four sections: (1) The opening, (2) Exploration of opinion, (3) Challenges for
the future and (4) Closure. Section 2 and 3 contain specific questions that would allow

identifying the significant challenges for the developing of an app capable of substituting a GP.
The interview is designed to be answered in not more of 20 min time.

If the interview is not possible to be carried on face to face (online), the script contains
space to be typed by the interviewed.
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Section

Script

Opening

First, at all, 1 want to thank you for accepting the interview as an expert in the field
of ; and for sharing with me your opinion and thoughts about the potential
acceptability of mHealth apps as substitutes of General Practitioner in the primary health
care service.

As we have agreed previously in the information sheet, this interview will be part of my
dissertation project named ANALYSIS OF PUBLIC PREFERENCE FOR THE
DEVELOPMENT OF MOBILE HEALTH APPLICATIONS (mMHEALTH APPS).

Exploration
of opinion.

Since the point of view of your expertise field, is it possible that the mHealth apps could
substitute the General Practitioner as the first line of primary Health Care? Why?

Do you identify any advantages of developing mHealth apps capable of substitute the GP?

What are the disadvantages?

In your opinion, what are the most remarkable and irreplaceable tasks performed by the
General Practitioner? [select and discuss as many tasks as you consider relevant of the
following list]:

- Data gathering and interpretation.

- Clinical examinations and procedures.

- Make decisions (diagnosis, treatment, following)

- Manage medical complexity. (concurrent and long-term health problems)
- Work with colleagues and teams.

- Practice holistically and promoting health.
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Challenges
for the future

What are the main technological barriers for developing a mHealth app capable of
substituting a GP?

What is your posture about the management of data and data protection?

Do you think that it could be any changes at an economic level?

What would be the impact on the public and private health services?

Any other challenge that it comes across for the developers to create mHealth apps that
could be capable of substituting the GP?

Closing

| appreciate the time you took for this interview.

Is there anything else you want to add?

Thanks again.
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CONSENT FORM

Research project title: ANALYSIS OF PUBLIC PREFERENCE FOR THE
DEVELOPMENT OF MOBILE HEALTH APPLICATIONS (mHEALTH APPS)

Student Researcher: Pablo Urbina Ruiz <10536973@mydbs.ie>

Research Supervisor: Rita Day <rita.day@dbs.ie>

| voluntarily agree to take part in this research study.

| understand that I am not obliged to take part in this study and that my participation in the
study is entirely voluntary.

| understand that | am free to withdraw from the study at any time or refuse to answer any
question without the need to provide reason and without fear of negative consequences.

| understand that my responses will be anonymous.

| understand that in the case of completing an anonymous questionnaire, it will not be
possible to subsequently withdraw my data due to the fact that there will be no personally
identifying information attached to my responses.

| understand that | will not benefit directly from participating in this research.

| understand that | am free to contact any of the people involved in the research to seek
further clarification and information.

| understand that signed consent forms will be retained for some time until the exam board
confirms the results of their dissertation.

| confirm that | have had the purpose and nature of the study explained to me in writing,
and | have had the opportunity to ask questions about the study with satisfactory answers

provided.

e | confirm that | have read and fully understood the information provided and statements
above.

Name & Signature of research participant Date

Name & Signature of researcher Date
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Appendix 4. IT expert interview.

IT expert interview transcript

Date: July 24", 2020. Place: Zoom videoconference

Pablo: First of all. I want to thank you for accepting the interview as an expert in the field of IT, for
sharing with me, your opinion and thoughts about the potential acceptability of Mobile health apps as
a substitute of the general practitioner in the primary health care service. We agreed that previously in
the information sheet, this interview will be part of my dissertation project, named, Analysis of Public
Preference for the Development of a Mobile Health Application, mHealth apps.

So, let's start, since the point of view of your expertise field. It is possible that mHealth apps could
substitute the general practitioner as the first line of primary health care?

Okay. Yeah. Hi. So, I find it. Yeah. Uh, the application would definitely can be a substitute
for the, uh, general practitioner, uh, at the first line of primary health care.

And the reason being is nowadays, we know that to get an appointment and, you know, uh, the, even
the situation, now we can say in this COVID 19, uh, we generally don't make appointments with the
general practitioner, and we are connecting with them directly on the phone. So definitely say if we'd
the mobile application where, you know, you can get your initial inputs and information, and based on
that, if you get some results that would definitely help rather than, you know, going to the general
practitioner and this will, the health app will definitely help us to get the quick, uh, results as well. So,
I believe, yes, this would definitely could be a substitute.

Pablo: Could be. in the future, right?
yeah.

Pablo: So, did you identify any advantage of developing mHealth and mobile health apps? Could
substitute GP. In addition, that you mentioned before.

Yeah, there are many advantages, as | mentioned, uh, uh, the, the, the main advantages to
the quick. Um, in inputs and quick information that we could get using the mHealth app, it's easy to,
uh, approach that it's already installed on your mobile phone. So nowadays most of the users have the
smartphone, so you can have that health app install on your mobile, a mobile phone, so it could be
reachable fast, reachable, quick availability.

Then, uh, time consuming that it's very less time consuming and, um, uh, exact it's very easy and helpful
for you to, you know, what all your, uh, related health related issues you could, you know, get it very
fast doorway.

Pablo: Okay. Um, do you identify any disadvantages?

Yeah. As | mentioned, there are a couple of advantages. So there definitely, there would be
some disadvantages with respect to a mobile application is like the connectivity issue might be the
connectivity issue. Maybe sometimes you might not get, uh, uh, you know, the app. Is not, you know,
uh, responding or sometimes. The disadvantages such as, you know, the, the, the right information.
Maybe, you know, you might need to cross check or you might need to double check with the actual
GP. Uh, there are a couple of them are like, Uh, issues such as technical issues that maybe, you know,
uh, the, the main, the main issue might be the technology issue. So maybe you're trying to connect to
the application and you're not getting the responses.
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So, in that case, you are helpless, you cannot, you know, actually connect with that application. So
technical, the technical issues are also the major disadvantages that I, | believe, uh, uh, which might,
you know, impact for any individual.

Pablo: Okay. Um, in your opinion, what are the most remarkable and irreplaceable tasks performed by
the general practice and this, uh, this is a list. It could be data gathering and interpretation, physical
examination, and procedures, um, make a decision that is mean diagnosis, treatment, and following.
Manage medical complexity. It means that if a person has a different kind of illness or health problems.
Again, management, yeah. The complexity of a human body or in the case, when, uh, when someone
has a health problems in long-term, how can it be managed by the app, um, with college and, and peers.

And it means that he could be capable of to, to, uh, uh, head you to another, another professional from
some kind of, | mean, on the finally practice holistically, By promoting health. It means that culture of,
uh, of a health promoting healthcare, like, um,

So, | can believe the, uh, in my opinion, the data gathering and interpretation, then the second
would be, uh, the decision making, uh, the diagnosis, treatment and follow-ups. And the third would
be. Uh, the work with colleagues and teams and yes, definitely the, the practice holistically and
promoting health.

These are the options | can give my, my opinion.

Pablo: Okay. But, um, what, what do you think are the most, uh, irreplaceable tasks? Because this is
the task performed by the GP. So, what do you think that is could, or it could not be managed by an

app.?

Um, Just the data and interpretation. Yeah. | mean, so, so generally | can give the example
here. Generally. You know, people might not give the exact data, so, and so that if they're not there,
they're not going to give the exact data. It will inter interpret in different ways. So that is the one of the
reasons. So, there they are, you will, you will lack of data. And then based on the data only you are
going to give the exact, you know, the results. | mean, the, the, uh, viewer, basically, whatever data you
gave it from the, uh, user based on that you will give the treatment. So they are, that's the issue they're
taking from the user.

Yeah. Then second is, uh, examination and procedures where 1, as, as | mentioned, because there won't
be directly, you know, um, examination and procedures, like, uh, human to human. It's like, yeah, I'm
just providing your data. And based on that, you are getting the, uh, the, the remedies. So basically,
that's the lacking or their examination and procedures.

And the third would be the. Uh, the work with colleagues and teams like here using the apps they're
there. No one else will be involved in that. So, it's like your interaction will be directly with the app and
there will be someone behind the app and they will be providing you the data. So, I'm in the remedies.
So, there is no direct interaction with anyone, any team, and colleagues.

And the last is practice holistically and promote promoting health. So, yeah, | mean, um, as | mentioned,
it's a, again, it's a, it's a device like. There is no emotion behind the device. | mean, generally whenever
you use the devices, but when you, when you actually interact with the GP and, uh, it like you interact
with him directly, and that makes much, you know, a difference, that's why it has more impact rather
than, you know, um, using the app or, you know, directly inflection with it GP.

So, so that's the, yeah. That's yeah.

Pablo: So, um, in the future, what are the main technological barriers for developing a mHealth app
capable of substituting a GP?
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So the technology, technological barriers, | can say that developing a mobile health app is
nowadays, you know, that there is a, uh, there is a latest technologies with, which has been used, like
most of the technologies.

Uh, I use like Al and, uh, the machine learning. So definitely based on your questions or based on your,
what is the, the app will reward you and give you the guidelines? So, the challenges are like the, these
technologies, like machine learning and then artificial intelligence. These are the ones challenges,
technological barriers | can, uh, you know, | can find it while developing the mHealth app.

Pablo: Okay. So why is your posture about the management of data and data protection?

Um, yeah, the biggest challenge with respect to that, the a mhealth app is the data because
the data privacy in production. So definitely whenever you, uh, actually visit the GP, uh, you know, that
they have to maintain the data protection about each individual, but then while.

Considering the mHealth app, we, we really need to, uh, emphasise and, you know, we really need to
focus on the data protection, uh, uh, because every user has to trust on your application, that that data
that you're providing should not get, you know, leaks innovators should not be shared with someone
else.

So that in that respect, um, | find it the data protection. It has to be taken care on high priority while
they were being held up.

Pablo: Okay. Okay. Thank you. Do you think that it could be any changes at an economic level?

Uh, definitely. It will help. It will impact, uh, with respect to. Um, I can find it as |
mentioned, uh, right now you have to spend much more time, money to visit the general practitioner if
maybe, you know, if you're staying somewhere, ended up, GP is far away. Maybe he's your family GP.
So, you have to spend some time to reach, to reach out to him. Even you need to check the appointments
and you need to, you know, travel. And so that, that comes, uh, many activities involved. But then if
you have the apps and easy access, yeah, definitely. Uh, how bigger, you know, impact and, uh, you
will save the money and, um, definitely using these apps. Uh, well, I, I, the larger level, it will help for
the economy as well.

Pablo: for the user?

for users as well as, as, as you have many users. Definitely it will, you know, have more
advantages for the economic level as well.

Pablo: Okay. So what would you, what would be the impact on the public and private health services?

Yeah. This will definitely impact, uh, for the public and private care services because, uh,
uh, dual, uh, those, you know, people. You know, most of the people might, you know, start using this
same help app to get the quick and fastest resolution or for their health issues. And rather than, you
know, generally I can say the people who has minor issues or minor problems, health issues, they will
definitely use this health rather than going to the, you know, public and private hospitals or health
services, and definitely, this will help the technology people where, you know, they can interact directly
using these apps and get the remedies at the quickest and fastest way. And, um, then basic queries | can
say. So now right now, let's say if you have some minor issue. Like you want to just, you know, check
your BP or human to check your blood sugar, uh, rather than, you know, going to the GP, taking an
appointment, you could just check that on your mobile app or, you know, using it, the health app. And
so definitely this will impact well for the public and private health services that they'll have less, uh,
patients, you know, who generally come for the minor thing.

Pablo: Okay. So, any other challenges that it comes across to developers to create mhealth apps?
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Um, as | mentioned, the challenges, uh, would be the exact, you know, solution that | would
say, whereas, uh, right now, whenever we developed application in the app, which is. As | mentioned,
which is based on all the inputs that we received.

So yeah, the challenge would be if the user who is going to provide us the issues or the data there that
day, us, that should be accurate. So, for that, now we need to have the, uh, the Al and machine learning
techniques that, which we need to use in the mobile applications. Whereas nowadays there is more and
more technologies been used, which is a chat bot where. Yeah, there are basic, uh, questionnaires are
designed and, uh, those are asked to get the exact questions from the users. So, challenges would be just
definitely technological challenges, which are the, the new technologies like Al and machine learning,
even the data protection, as | mentioned earlier. So, we really need to be confidential with respect to the
user's data.

And the storages that | can say that is the one of the best, the biggest challenge. But now anyways, the,
as most of the tech companies are using the cloud-based technologies where data storage can be done
and maintain data for bigger size. So yeah, so data storage, as well as the Al, then new technologies like
machine learning and chatbots would be the challenge.

Pablo: Yeah. Okay. Um, okay. | appreciate the time for this interview. So, anything else you want to
add?

I just wanted to, uh, add over here. Um, this kind of research is really helpful for, you know,
uh, for the, for the user point of view, where basically you can find out whether, you know, these.
Mobile health apps would definitely, you know, would give more value to the users or not.

And, uh, I would say, yeah, the technology would definitely give the value adding, um, to the each and
every user, because nowadays, as | mentioned, everyone is using their smart phones and as there are
more smartphones, this technology apps would more and more technology apps would come. So, as
you say that are, if you go to restaurants, if you go to a hotel booking, if you go to reservations, airlines
everywhere they have apps.

So, | would say yes, definitely this mobile health app would be a, um, it would be a great area where
you can explore more and no people can try and error basis. They can try more and more research on
this front end. Um, make the life easy for everyone, uh, rather than, you know, uh, you know, waiting
and other than, uh, going for a simple and small queries, you can, you know, get quick answers using
this mobile app mobile applications, health applications.

Pablo: Okay. Thanks again. Um, | will be in touch with you with, uh, with the results of, there of this
research. Okay. Thank you.

Thank you so much.

Pablo: Thanks.
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Appendix 5. Medicine expert interview.

Medicine expert transcript

Date: August 71", 2020. Place: Zoom videoconference
Pablo: Okay. We are recording right now. Okay.

First, at all, I want to thank you for accepting me to the interview as an expert in the field of medicine,
for sharing with me, your opinion and thoughts about a potential acceptability of mHealth apps as
substitutes of a general practitioner in the primary healthcare service.

As we have agreed previously in the information sheet, this interview will be part of my dissertation
project named Analysis of Public Preference for the Development of Mobile Health Applications.

Oh, this is the point let's start. Okay. Since the point of view of your expertise field, is it possible that
the mobile health apps could substitute the general practitioner as the first line of primary health care?

Um, | think it's possible that that the mobile apps could play a part in the primary, in
the primary health care. | think, unfortunately, | don't think it can completely substitute. I'm a general
practitioner, but I think with the mobile app, it will, um, it will help kind of to differentiate in terms of,
is this, this needs to be seen by the general practitioner, like a questionnaire.

So, it might be that the app could obviously have questionnaires to where. Um, it was saved, obviously
having to go to the, to the general practitioner. But as | said, | think ultimately I think you'll need the
general practitioner as a, as like a gatekeeper to, you know, needing to go to the hospital or to use further
access to the healthcare system.

But I think obviously the app would be a good start to, um, differentiating. Does this further action need
to be taken.

Pablo: Okay. Okay, so you already identify some advantage. Do you think that any other advantage of
the mobile health apps capable of substitute the GP?

And it was very user friendly, so the general public can obviously get involved,
whereas, um, you know, obviously with technology nowadays, | think everyone's becoming more
technologically advanced. So, the young population, the younger population now can use the mobile
app. Everyone uses their phones. So, um, it helps that everybody can be connected versus it being people
isolated.

So, | think it, it helps to, um, | wouldn't say standardized, but it would help to make everybody's health.
Uh, at an equal playing ground or people have the information. So, you're not completely relying on the
GP to get more information. | think the mobile app can obviously provide information that normally
privacy, a general practitioner would provide.

Pablo: Okay. You mentioned about, um, accessibility, is easier to access. Yeah. Okay. So, um, what
are the disadvantage?

um, | think the problem is that I think you need a face to face or person to person
interaction in a medical point of view. | think you can't rely on technology or an app to decide, you
know, if you need health or if you need, if you're healthy or unhealthy, I think obviously you need
somebody that has the experience and the knowledge, you know, | wouldn't.

I wouldn't comfortably say I can rely on the app to decide, do | need to see a doctor or not? I think the
equivalent of the app would be kind of where you Google, you know, nowadays people Google, um,
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their symptoms or a health problem. And then I guess, based on whatever the technology tells them,
then they obviously decide to pursue it further.

I think a good example though, would be of the, of the COVID-19 app that the health services. You
know, submitted, | think the equivalent would be, you know, if you answer a few questions and you
answer them in a particular way that the app would provide, then I think it would obviously, um, require
you to get further attention.

And I think that's, you know, the app itself is a good starter, but | don't think it could be substituted as,
as the main caregiver.

Pablo: Okay. Yeah. Yeah, exactly. Um, in your opinion, what are the most remarkable and irreplaceable
tasks performed by the general practitioner? Well, | have a, in the document a list of a task performed
by a GP.

So please, what do you think? What is the most remarkable irreplaceable?

Um, well, I think in terms of the only thing that the app probably could help with.
Um, cause |, | think obviously the app won't be able to do a clinical examination or talk about
procedures. It might give you information, but I don't think it will be a substitute for a general
practitioner.

Likewise, obviously working with colleagues and teams, | think obviously face to face person to person
is going to be a thing still the gold standard for. Um, providing, you know, at multidisciplinary approach,
I think though the app would be very good for Gathering data, um, you know, basically, uh, | wouldn't
say it's good for making decisions in the sense that it would tell you to.

Uh, do a diagnosis, treatments or following, | think though the app is good for getting a global picture
or, um, you know, interpreting the data in the sense that if you answer a few questions, it means this,
but I don't think you can, unfortunately from my field, | don't think you can substitute. I'm a general
practitioner for making treatment decisions, their diagnosis to decisions.

Pablo: Yeabh, this is different than most. We are human factor. That just experience on sensory.

Yeah. Okay. Will, uh, the next question, what are the main technological barriers for developing the
mobile capable of substitute the GP?

Well, | suppose the technology, it would be that you were, you know, the obvious
thing is you need everybody to have access.

So if people don't have access to the, to the mobile app than in reality than you, you can't substitute
them because, you know, there needs to be accessible to, | suppose, the internet, if you're going to be
using the internet as part of the mobile app, or, you know, people need to have a mobile that's capable.

So, | think the technological problems is that, um, you know, you need access, but then likewise is
you're relying on the service provider. So obviously a mobile company or internet. And if you lose the
internet, you know, basically technology point of view technology, unfortunately, can fail. And if the
technology fails, you know, you lose power, you lose the internet then you than you are, or like, say
your, say your phone, the battery dies.

Then around, we don't get the answer that you need. So, if you were relying on the app, you know, you
wouldn't get the answers because obviously, it doesn't work. So | think, unfortunately for those, those
in that capacity, | think, you know, the access to ring, ring the GP or to see the GP, you know, I think
still is, is, is the preferable method.

Pablo: Okay. Now, So, um, where did your posture about the management of data and data protection?
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Well, I think the app is going to be very good for managing data. | think data
perfection protection is this is a huge thing. | think nowadays you need lots of privacy. And | think
obviously with electronics now, and on the internet, | think data privacy, privacy is a, is a, is a big thing.

Now | think it's really essential to keep people private. And I think, um, the human factor, you know,
that there's, that you can trust, there's going to be privacy. Whereas with the technology, there's a
concern that, you know, someone might get access to the data and it's not going to become private. And
then something gets published onto the internet.

You know, I think there's, there, there is a concern of that, um, that, you know, you need, you still need
a human factor. Um, Whereas | would be reluctant, you know, to rely on it electronically because there's
hackers, um, that knew everything. So there, there's still a concern, | think, you know, from a privacy
point of view, but privacy is a huge thing in medicine.

Pablo: Yeah. That's the trust of. We can say with when it's face to face to trust with your GP is essential,
because you were to say you. As you're, um, more particular and more provide things there without
maybe it would be hard to manage about regarding the all them, uh, Hacker issue. That's right. Um, so
do you think that it could be any change at an economic level?

Well, 1 think obviously running an app would be economically a better option in the
sense that you obviously are able economically to save finances because you're relying on a program to
do what somebody as a person would do. So in reality, if it's successful the app, then you can save on
the cost of having somebody physically in person, you know, basically, uh, A nurse or a doctor, you
can save on the cost because you know, you may not need as many humans. | mean, interaction, if this
if this program and help with that initial step. But | think obviously the app itself, which would be
expensive to initially put into place, but if it's successfully put into place, | think economically would
be, uh, would alleviate a lot of burdens because you're obviously not having to pay the significant wages
of healthcare workers.

Pablo: Okay. Okay. Um, any other. Challenge study comes across for mobile apps that could be of
substitute in the GP.

Um, I'm trying to think of it as a challenge is.

Um, | don't know. I think that the. I mean, the app will be good for certain aspects in the sense that |
think it will help to, um, distributes information. But, um, I think also some people need are going to be
concerned that they, that they, they don't trust that the app or trying to trust the information because
obviously the information.

You know, whereas people feel much, much more comfortable at trusting a doctor because a doctor
went to medical school and did training. Whereas | think we're going to be, there's going to be a concern
of trusting the program because there's the program. No, no, the information do they know, you know,
how reputable is the information that's being distributed to the app.

Whereas obviously, you know, people would trust the doctor because a doctor has done the training has
gone the, uh, gone to school. Um, you know, so | think there's going to be concerned of trusting the app
in the sense of giving the most information the most up to date information. Can rely on the app to tell
me, you know, is this good for my health? Is this bad for my health? Um, and I think also the challenge
is the update, the update, the app, because the medicine continually changes the information, evidence
changes where obviously doctors read journals. You know, we reach out to other colleagues and they
learn from other colleagues. Whereas | don't know how it's going to work with the app.

How is the app going to update that? Because the reason | say that is every few months something new
might come up with a new medication, new treatment. And if the app doesn't, hasn't been updated or
the information hasn't been updated, then you're giving people, you know, false information.
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Pablo: Yeah. Well, I w I'm thinking about the, about the population, because as you say, we need a
human factor to decide maybe some treatment is not good for that population.

It is. Maybe it's not applicable to another population.

Yeah. | agree with you. And | actually didn't think of it that way, but yeah. As | said,
obviously, um, the demographics will decide. I think that's where the doctor comes in or GP is that the
demographics, you know, maybe, um, a good treatment for one nationality may not be a good match, a
good treatment for another nationality in the sense that the way that the, you know, that certain bodies
respond to certain things, I think there are differences in terms of nationalities or sex in the sense that
obviously something that you would treat a female will be completely different to a male for different
ages. So, | think obviously the, the concern is that the app may not take into those into effect those
things. Whereas a person would know, um, that the treatment is going to be different for, for certain
populations.

Pablo: Okay. Well, this is a. Um, all the questionnaire. So, | appreciate the time, uh, participant
interview. So, the last, uh, is there anything else that you want to add?

As | said, as a, as a, as a health practitioner and providing medicine, | do think that
the app is going to be something good. | think it needs to take into needs to become part of the treatment.

I don't, I don't per se think it should substitute the general practitioner. | think it should work with the
general practitioner and may alleviate some of the burdens that general practitioners go through that. If
you were to Institute the app, | think the app would be able to take away a lot of the burden of the
general practitioner and allow the general practitioner to focus on certain aspects of the care.

And then the app does the other bit of it. So, I think ultimately we should we should be promoting. The
app and going forward with the app. And I think they obviously serve a good public health components,
but | think, unfortunately | think still the decision making or the treatment or the management, | think
still should lie on that, on the general practitioner, not on the app wanting to,

Pablo: yeah, | completely agree.
Just, uh, complements. Yeah. Uh, Nope. Cause with apps is, um, it's a great idea. Yeah, absolutely.

To complement it, | think it goes, they need, they need to go hand in hand. | don't
think he can substitute one or the other.

Pablo: Yeah. Yeah. | agree with that. So, thank you again. | will be, you will be informed of, uh, of
their, uh, conclusion of this research.

Um, so thank you.
Thank you very much. Take care.

Pablo: Take care. Bye bye.
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Appendix 6 Pharmaceutical Industry expert interview (questionnaire).

Pharmaceutic industry expert questionnaire

Date: August 14", 2020. Place: Document attached Gmail

Section Seript

Opeming | First, at all, I want to thank you for accepting the interview as an expert i the field
of pharmaceutical industry; and for sharing with me your opinion and thoughts about
the potential acceptability of mHealth apps as substitutes of General Practitioner in
the primary health care service.

Aswe have agreed previously in the information sheet, this interview will be part of
my dissertation project named ANATYSIS OF PUBLIC PREFERENCE FOR THE
DEVELOPMENT OF MOBILE HEALTH APPLICATIONS (mHEATTH AFPS).
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Seshaal

Exploration | Since the pont of view of your expertise field, 1s it possible that the mHealth apps
of opmion. | could substitute the General Practitioner as the first line of primary Health Care?

Why?

Yes, The first line of consultation with the dector 1s interrogative, which can be

done electronically.

You can save time and attend a wisit but already with a specialist

Do you 1dentify any advantages of developing mHealth apps capable of substitute
the GP?

Yes. major access to the health system
What are the disadvantages?

That at the end of the questionnaire, the patient will self-diagnose and consequently
self-medication, without following the comect treatment. consequently, disease-
causing resistance to medicines, mainly antibactenial treatments

Also the lack of follow-up with the specialist, and this can generate a possible
increase in the rate of diseases that became chronic because they were not cared for
in time

In your opinion, what are the most remarkable and irreplaceable tasks performed by
the General Practiioner? [select and discuss as many tasks as you consider relevant
of the following hst]:

- Data gathening and imterpretation.

- Clinical examinations and procedures.

- Make decisions (diagnosis, treatment, following)

- Manage medical complexity. (conmcurrent and long-term health
problems)

- Work with colleagues and teams.

- Practice holistically and promoting health.

Make decisions (diagnosis, treatment, following): denived from interrogation the
physician should analyze the information in order to amive at a comprehensive
medical diagnosis of an individual's health-disease process.

Manage medical complexity. (concurrent and long-term health problems): once
the diagnosis is made, the General Practicer can give a forecast based on all the
medical record, in addition to offering alternatives for treatment management as well
as the prevention of mgger diseases in the patient
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Challen What are the main technological barmers for developing a mHealth app capable of

Ees  are
for the substituting a GP?

There is not yet a regulatory standard for momtoring that health data processors
ensure the accuracy of the diagnosis.

What 1s your posture about the management of data and data protection?

The Data Management System mmust be controlled and that the data will not be
shared and that the storage mmst have a level of protection so as not to be penetrated
by a virus and that this mformation 15 altered and‘or manipulated, obtaming false
results

Do you think that it could be any changes at an economic level?
Lif applications are accessible, a major population will be able to access the health

system, health entities will need to migrate to different service delivery to advance
a new era and the risk in the impact of imemployment decreases

What would be the impact on the public and private health services?

Migration to a new health services system. development and adaptation to this new
area

Awy other challenge that it comes across for the developers to create mHealth apps
that could be capable of substituting the GF?

The challenge of raising awareness of users and buildng trust m the use of
applications
Closing | I appreciate the time you took for this mterview.

I5 there anything else you want to add?

The proposal would generate many long-term benefits, and also a lot of effort and
work in synergy in all areas mainly in the health sector involved

Thanks agan.




