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Background: The purpose of this study was to examine the perceptions of the adult general population
and family physicians in Belgium regarding the use of mobile health applications (apps) in primary care.
Methods: An online survey composed of multiple-choice questions was administered to the participants.
Specific questionnaires for physician and non-physician respondents were used.

Results: One hundred and eleven adult participants from the general population and 23 family physicians
completed the survey. In the general population, 41% selected “general health check-ups” as their preferred
implementation of mobile health. Among family physicians, 17% preferred to implement mobile health
in the first place for the monitoring of chronically ill patients and 17% for the monitoring of recently
hospitalised patients.

Conclusions: Resistance to mobile health services persists in the general population and among family

physicians. The quality of the apps and the impersonal nature of the contact are major issue in the future use

of mobile health applications.
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Introduction

Mobile health or mHealth refers to the use of electronic
tools to deliver healthcare remotely (1) and it has the
potential to increase life expectancy (2-5), prevent
disease (6), increase quality of life (7), prolong the amount
of time that elderly can live in their own homes (2), decrease
hospitalisation rates (2,3), and even lower healthcare
costs (2). Mobile health, is a sub-segment of e-health that
entails the use of mobile communication devices, such as
mobile phones, tablet computers, and PDAs, to provide
health services and information (1).

Many different definitions of mobile health exist, with a
few recurring concepts. The fundamental notion underlying
mobile health is the use of electronic tools to provide health

© mHealth. All rights reserved.

mhealth.amegroups.com

services and information remotely (8). Another important
characteristic is that mobile health is platform agnostic,
meaning that it can be utilised on a variety of devices
(e.g., desktop computer, laptop, tablet, mobile phone) (8).
It is used in many different ways, with seven main areas of
application: (I) education and awareness; (I) helplines; (I1T)
diagnostic and treatment support; (IV) communication and
training for healthcare workers; (V) disease and epidemic
outbreak tracking; (VI) remote monitoring; and (VII)
remote data collection (9).

Mobile health is delivered in a variety of forms. In
one form, known as synchronous technology, patients
communicate with healthcare practitioners in real time
(e.g., via video), conducting consultations (10). In the
asynchronous form of mobile health, communication does
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not take place in real time; for example, a family physician
may take a photograph of a patient’s skin lesion, send it to
a dermatologist, and receive an evaluation of the condition
afterwards (10).

In Belgium, an e-health platform was introduced in
2008 as part of the Federal Public Service for Health, Food
Chain Safety, and Environment Health. This platform
enables all actors in the healthcare sector to exchange
information safely and efficiently. A key function of the
e-health platform is the standardisation of data collection,
norms, terminology, and information and communications
technology specifications, which is essential for
interoperability (11). Currently, this e-health platform does
not support mobile health at any level.

More than 100,000 mobile health applications (apps),
providing a wide range of health services, are currently
estimated to be available. The quality of these apps is
not guaranteed and they use their own formats, making
integration with other health data extremely difficult and
obstructing a large part of their potential benefits. They are
used in a very individual way, with no transfer of the data
to the software of healthcare providers, which again is a
missed opportunity in their potential use. In addition, little
evidence-based research on the efficacy of mobile health
apps was conducted.

The aim of this study was to examine the perceptions
of the adult general population and family physicians in
Belgium regarding the use of mobile health apps in primary
care. We focused on (I) possible differences in use between
the general population and family physicians; (II) the
main obstacles the use of mobile health and (III) structural
changes that are needed to expand its use.

Methods
Questionnaires

We administered a questionnaire-based survey with
closed-ended questions in March 2016. We developed
two questionnaires, one for family physicians and one for
non-physician respondents, respectively (Supplement I).
The questionnaires were designed to explore each group’s
viewpoints and to properly direct questions that only
physicians could answer. They contained yes-no, multiple-
choice, and Likert-scaled questions.

Each questionnaire had two parts: a section containing
socio-demographic information and a section containing
questions about mobile health. Questionnaire items were
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validated with a small sample (n=5) selected from each group
to ensure clarity of item construction and terminology used.
The individuals who participated in the validation of both
questionnaires did not participate in the main survey.

Participants

The questionnaires were distributed to potential
respondents using email invitations for 300 people from the
general population and 300 family physicians and a variety
social media channels for non-physicians. The required
sample size was not determined # priori. The inclusion
criteria were age >18 years and internet use. Electronic
survey data were collected using the online LimeSurvey
tool (LimeSurvey Project Team Hamburg, Germany).
The survey was open during 8 weeks and all potential
respondents received a reminder to participate in the study.
Family physicians received a direct link to the questionnaire
that was designed for them and the general population
received another link to their questionnaire.

Ethical approval

At the start of the study in March 2016 a permission from
an ethics commission was not required, as no patient data
or personal health information was obtained. Shortly
after the end of the study the regulations were adapted in
our country. Nowadays this permission is required for all
information collected on individuals.

Statistical analysis

Data cleaning was performed to eliminate duplicate
recordings and questionnaires which were completed
voluntarily incorrect. Only fully completed questionnaires
were withheld. Categorical data were analysed by
calculating frequency and relative frequency statistics in
Microsoft Excel (Microsoft Office 2016).

Results
Demographic characteristics

A total of 111 people from the general population [45 (41%)
men and 66 (59%) women] completed the questionnaire.
A total of 23 family physicians [13 (57%) men and 10
(43%) women] completed their questionnaire. Most of the
participants from the general population were aged 18-25
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Table 1 Demographics of the participants

i i ici 0,
Characteristics General population Family physicians (%)
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Table 2 Preference of health indicators to be checked at home in
the general population (n=111)

(%) (n=111) (n=23) Health indicators Percentage (%)
Gender Body weight 69
Male 41 57 Blood pressure 77
Female 59 43 Body temperature 61
Age (years) Heart rhythm 64
18-25 75 0 Blood sugar level 54
26-35 18 91 Physical activity level 51
36-45 2 5 Calorie/fat intake 57
46 or more 5 4 Body fat percentage 46
Profession Sleep pattern 41
Students 77 NA Blood oxygen level 26
Employees 20 NA Pain level 16
Labourer 2 NA Mental health status 18
Retired 1 NA
Highest education .
University 40 100 never us.e an mobile healt.h aPp. "Types of care that ge.:nera.l-
population respondents indicated they would receive via
College 6 0 an mobile health app instead of at doctor or hospital visits
High school 44 0 were general health check-ups (41%), teleconsultation
Primary school 1 0 (5%), follow-up of chronic illness (18%), and monitoring
Children afFer hospitailisation (12%). Twenty.—threje percen.t did not
wish to receive any healthcare service via a mobile health
None 91 74 app. None of the respondents chose mobile health as
One 5 22 an alternative for palliative care. Thirty-five percent of
Two or more 4 4 general-population respondents indicated that they received

years (75%) and most of the family physicians were aged
26-35 years (91%) (Tuble 1).

Awareness and use

Thirty-eight percent of respondents from the general
population and 43% of family physicians had ever heard of
the term ‘mHealth’ or ‘mobile health.’

The general-population respondents prefer to have
checked their blood pressure (77%), body weight (69%),
and heart rhythm (64%) at home, instead of having to visit
the doctor or hospital (7able 2). They listed the following
main reasons for choosing to use a mobile health app:
to save time (72%), due to ease and convenience (61%),
and to save on costs (35%); 9% indicated that they would
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insufficient information about their health or illness in
regular consultations, and 33% indicated that they had little
face-to-face time with their physician.

The family physicians indicated that they would like to use
mobile health apps to monitor chronically ill patients (17 %), to
monitor patients who were recently discharged from hospital
(17%), and for teleconsultation (4%). Almost two-thirds of
the family physicians indicated that they were not interested
in offering any type of mobile health service. Among family
physicians, 43% reported problems with the exchangeability
of data, 37% complained about the difficulties putting relevant
data in patient files, and 30% experienced time constraints.

Problems and concerns

The general population sample experienced the following
problems as the most important problems outside the visit
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with the family physicians: 33% indicated that they forgot
to take their medication, 25% had difficulties reaching their
doctors, and 6% took medication at the wrong time. The
main problems that family physicians experienced outside
of consultations were answering patients’ post-consultation
questions about medication/dosage/side effects (83%) and
assessing patient compliance (17%).

The most important concern of general-population
respondents about mobile health was related to the quality
of care (46%), the impersonal nature of care (23%), and the
safety of patient information (23%). The most important
concern of family physicians was related to the impersonal
nature of care (56%), quality of care (30%) and the safety of
patient information (13 %).

"Twenty-four percent of general-population respondents
were prepared to pay more to receive mobile health
services. Their main sources of health information besides
their personal contact with the physician were: the internet
(56%), family members (14%), friends (9%), television (2%),
posters at doctors’ practices (2%), fliers at doctors’ practices
(1%), and fliers outside of doctors’ practices (1%). Sixty-
nine percent of respondents asked their physician for more
information after consulting another information source.

Discussion
Awareness

In this survey, a minority of respondents from the general
population stated that they had heard of the term ‘mHealth’
or ‘mobile health’. This result is not surprising, as mobile
health is not being actively promoted or integrated into
the current healthcare system in Belgium (2). Similarly,
only 28% of 2,000 UK citizens were able to define the term
‘mobile health’ in a study conducted in 2013 (12). Contrary
to our expectation, fewer than half of family physicians in
this survey stated that they were familiar with the term. This
finding reflects a low degree of awareness of mobile health,
even within the medical field. According to the technology
acceptance model of Davis ez 4l. (13), awareness of mobile
health apps and services, along with their advantages and ease
of use, could play an important role in the wider acceptance
and adaption of such technologies. Family physicians will
need to play a crucial role in their implementation.

Preferred use

Survey results indicated that the preferred model of mobile
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health services was asynchronous, rather than synchronous.
Very few respondents from our study indicated a willingness
to use teleconsultation. These results could reflect concern
about a lack of quality control and/or the perceived
impersonal nature of teleconsultation; respondents in both
groups listed these factors as concerns. Another possible
reason for these results is that many of our respondents
found mobile health services unnecessary. Indeed, the
benefits of staying at home might not outweigh negative
aspects or concerns for fully mobile people who can
readily access their healthcare providers. Individuals with
disabilities or chronic conditions may perceive a greater
benefit of staying at home and using mobile health apps.

Survey responses indicated more positive attitudes in the
general population about the use of mobile health apps for
the monitoring of chronic illnesses and conditions, general
health assessment, check-ups, and post-hospitalisation
follow-up. Fewer family physicians were interested in these
services. Whereas about one-quarter of general-population
respondents stated that they did not want to receive any
form of care via mobile health services, the majority of
physicians expressed a lack of interest in providing such
services. Like those reported above, these results reflect a
preference for an asynchronous mobile health model (i.e.,
monitoring, patient data collection).

Mobile health could be useful in preventive care (2-5),
as addition to, rather than replacement for, existing care.
For example, instead of replacing real-life consultation
with teleconsultation, family physicians could add support
systems to supplement the care already provided. Such
models have been implemented in projects such as Flow
(14), in which chronically ill patients are monitored via
daily scheduled vital-sign assessments and symptom
checkers to warn family physicians when any dangerous
change may occur. This approach could be expanded
further to detect significant weight gain in heart failure
patients, or more rapid tracking of the effects of medication
on conditions such as high blood pressure, enabling
family physicians to faster adapt the treatment. In
addition, caloric intake trackers could improve dietitians’
(or family physicians’) monitoring of patients’ eating
habits in the context of weight loss programmes. This
approach could be combined with the provision of daily
scheduled reminders, tailored to individual patients,
to avoid certain foods and to encourage better lifestyle
choices (15). Participants in cigarette-smoking cessation
programmes could benefit similarly from daily scheduled
and tailored reminders, daily progression tracking,
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tracking of the amount of money saved by not buying
cigarettes, encouragement messages, and daily tips (16).
These proposals are in line with the sentiments of family
physicians regarding the monitoring and tracking functions
of mobile health apps. Most physicians in this study stated
that timely interventions to address potentially harmful
conditions, as achieved with mobile health services, could
reduce patient care costs in the long term.

Time constraints and issues with information exchange
are the main problems encountered by the general
population sample and family physicians during and after
consultation. Mobile health medication reminders may
help to alleviate the problem of patients forgetting to take
medication.

Information sources

The internet has clearly become the most important
source of medical information, in terms of the acquisition
and spreading of health-related messages. A majority
of respondents, however, stated that they did ask their
doctors for additional information after consulting medical/
health information. Health information sources and
health awareness programmes that are targeted to specific
demographic groups could be used to take advantage of this
problem.

Concerns

Quality control of mobile health services is a legitimate
concern. The lack of proper regulation and quality control
makes it extremely difficult for healthcare workers to
recommend mobile health apps, which, in turn, do not
exchange mobile health data with medical software. The
simple collection of patient data is not sufficient. These
data must also be stored easily and exchanged taking into
account privacy regulations and accessible without the need
to utilise specific software for each app.

Adapted regulations might improve attitudes of the
general population and family physicians toward the
implementation and use of the mobile health services. The
construction of well-regulated platforms with emphasis
on information exchange and preventative care could be a
good way to further develop and implement mobile health.
Standardisation of data storage and exchange could also
enable more efficient use of patient data gathered from such
platforms.

Another concern was the impersonal nature of care
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provided in mobile health context. However, in a study
conducted in South Korea in 2013 (17), patients’ opinions
about the impersonal nature of mobile health changed after
they had used it. A way to reduce this concern could be to
actively encourage the general population to try mobile
health apps. They could be encouraged by a more personal
approach of the apps and by a direct benefit of using
the apps.

Study limitations

This study has several shortcomings. First, the sample
was biased because it was small, and students were over-
represented among general-population respondents.
Both groups (physicians and non-physicians) are not
representative of their respective population as they are
younger than their respective population.

These problems might be addressed by extending the
survey period and distributing it on more platforms, which
might reach a broader section of the population.

Finally, we did not ask respondents whether they had
conditions or disabilities that restricted their mobility; thus,
we could not compare the responses of abled and less-abled
individuals.

Conclusions

In this study, respondents from the general population and
family physicians preferred to use mobile health for non-
acute care functions, such as monitoring and data collection
in chronic diseases. The type of mobile health that should
be available in the near future should focus on prevention
and early detection of illness, and less on patient assessment
and treatment from a distance.
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Supplementary

Supplement |

Questionnaire for the general population (English translation)

Mobile health applications can enable teleconsultations, which are doctor visits in your own home via video communication
comparable to Skype conversations; mobile health enables the monitoring of chronic diseases (heart failure, COPD,
asthma...) from your home; mobile health enables doctors to monitor your health after you leave the hospital.

1.Please state your year of birth in numbers (for example, 1989): ...
2.Please select your sex (choose one option)
e Male
* Female
3.Select your current occupation (choose one option)
* Student
¢ Employee
* Labourer
® Pensioner
e Other: ...
4.What is the highest level of education you finished successfully? (choose one option)
®  Primary school
®  Secondary school

¢ College
®  University
* None
*  Other:...
5.Select the number of children you have:
e 0
e 1

® 2 or more
6.What is your current marital status? (choose one option)

*  Married
*  Cohabiting
* Single
*  Other: ...
7.Have you heard of the term mHealth or mobile health? (choose one answer)
*  Yes
e No

8.Which health parameters would you personally prefer to have monitored from your home instead of having them

measured at your doctor’s practice or hospital? (multiple answers are possible)

e Weight

*  Blood sugar level

* Blood pressure

e Temperature

* Blood oxygen level

*  Exercise/physical activity

*  Calorie/fat intake

*  Pain level



*  Sleep pattern
¢ Heart rhythm
®  Mental health status
*  Other: ...
9.What are the main reasons you would choose to utilise mobile health instead of visiting your doctor? (multiple answers
are possible)
e Time saving (waiting times, transportation)
* Ease, you can stay at home
®  Cost saving (transport costs, etc.)
* I would never use mobile health applications
*  Other:...
10.What kind of healthcare would you prefer to receive via mobile health instead of having to visit your doctor’s practice
or hospital? (choose one option)
*  General health/check-up
* Teleconsultation
*  Monitoring of previous (chronic) condition
*  Monitoring after leaving hospital
e Palliative care
* None, I would always rather go to my doctor or hospital
e Other: ...
11.What are the biggest problems you encounter during your doctor’s visits? (choose one option)
®  Accessing your medical information quickly (medicines, investigations)
¢ Too little face-to-face time with your doctor
*  Other: ...
12.What are the biggest problems you encounter outside your doctor’s visits? (choose one option)
* Forgetting to take my medication
¢ Taking medication at wrong times
¢ Difficulty contacting my doctor
*  Other:...
13.What are your biggest concerns regarding mobile health? (choose one option)
* Impersonal nature of the care
®  Security: having your medical data stolen/lost
*  Quality of the care you would receive
®  Cost: having to pay additional costs for the devices needed

*  Other: ...

14.Would you be willing to pay an additional fee for e-health services? (choose one option)
*  Yes
* No

15.Which source do you consult for information concerning health? (choose one option)
*  Friends and acquaintances
e Family
* Posters at my doctor’s office
® Posters outside of my doctor’s office
¢ Fliers at my doctor’s office
¢ Fliers outside of my doctor’s office
¢ Internet
e TV
* Radio



e Newspaper
¢ Other:

16.Have you ever asked your doctor for additional information after consulting one of the above sources? (choose one

option)
*  Yes
* No

Questionnaire for family physicians (English translation)

Mobile health applications can enable teleconsultations, which are doctor visits in patients’ own homes via video
communication comparable to Skype conversations; mobile health enables the monitoring of chronic diseases (heart failure,
COPD, asthma...) from patients’ homes; mobile health enables you to monitor your patients’ health after they leave the
hospital.

1.Have you heard of the term mHealth or mobile health? (choose one answer)

*  Yes
* No

2.Which health parameters would you personally prefer to monitor from your office? (multiple answers are possible)
*  Weight

* Blood sugar level
* Blood pressure
¢ Temperature
* Blood oxygen level
*  Exercise/physical activity
¢ Calorie/fat intake
*  Pain level
*  Sleep pattern
* Heart rhythm
*  Mental health status
*  Other: ...
3.What kind of healthcare would you prefer to offer via mobile health instead of having your patients come to you? (choose
one option)
®  General health/check-up
* Teleconsultation
*  Monitoring of previous (chronic) condition
*  Monitoring after leaving hospital
*  DPalliative care
*  None, I would always rather have my patients come to me
*  Other: ...
4.What are the biggest problems you encounter during a consultation? (choose one option)
*  Exchangeability of data
* Reliability of investigations
* Reliability of sources
e Difficulties inputting relevant data in patient files
e Too little time
¢ Other:
5.What are the biggest problems you encounter outside of your consultation? (choose one option)



*  Assessing patient compliance
*  Answering patient questions about medication/dosage/side effects
e Other: ...
6.What are you biggest concerns regarding mobile health? (choose one option)
* Impersonal nature of the care
*  Security: having medical data stolen/lost
*  Quality of the care patients would receive
e  Cost
e Other: ...
7.What impact do you believe the use of mobile health could have on your way of working? (choose one option)
* I would be able to make quicker medical decisions
* I would spend less time on administrative tasks
* I would be able to communicate with other doctors more easily
* I would have more time for my patients
* None
*  Other: ...
8.Select a number from 1 to 10 for the following statements, where 1 stands for “I would never use this” and 10 stands for “I
would use this for all of my patients”
* I would utilise teleconsultation
* Iwould utilise data gathered via mobile health applications
9.Do you believe that you would benefit financially by implementing mobile health applications? (choose one option)
*  Yes, [ would spend less time on each patient
®  Yes, I would have fewer interruptions
*  Yes, pre-emptive interventions for certain potentially dangerous conditions could save costs in the long run
e No, I would conduct fewer interventions
e No, it would cost me more time
*  No, software and hardware costs would outweigh potential cost savings
*  Other: ...
10.Which other methods would you use to conduct health awareness programmes? (choose one option)
*  Letter correspondence
* My website
¢ Social media
®  Via SMS messaging
*  Via mobile apps
*  Other:...



