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Background: Significant advances have been made over the past 2 decades in the use of mobile devices.
So-called smart devices (e.g., smartphones, tablet computers) allow people greater access to information
on the Internet and at any time. Furthermore, most smart devices now incorporate sensors such as
accelerometers, global positioning satellite components, Bluetooth technology, and cameras, which have
greatly impacted their scope and utilization as a result of their multi-functional capacity. In the past, mobile
medical platforms or applications were considered tools that care providers could use to improve patient
care. However, health information technology should also provide convenient assistance to individuals for
their own health and wellness management, enabling them to better communicate with doctors, learn and
share information about their own health, and take actions that will improve their quality of life. The aims
of this quantitative and qualitative study are as follows: to explore the functionality patients want, and to
better understand individuals’ opinions, behaviors, and motivations, as well as the barriers to utilizing mobile
mHealth applications.

Methods: We conducted a quantitative and qualitative semi-structured in-depth interview study on
October 13, 15 and 16, 2017, with 220 patients from a medical center in Taipei. Ten of the 220 patients were
audiotaped, transcribed verbatim and analyzed using a directed content analysis. We report our findings
following the Consolidated Criteria for Reporting Qualitative Research (COREQ) checklist.

Results: The top three functions requested by patients were as follows: outpatient department real-time
progress (58%); the adverse effects of medicine (49%); and personal prescription lists and records (48%).
Together, 83.2% patients were willing to use a hospital application if it offered the functionality they
required, and 75% indicated they would do so for their family. The five major themes related to the influence
of eHealth technology, as indicated by respondents, are as follows: notify patients and minimize prescription
wastage; record patients’ daily medication adherence; convenient access to medication information on the
mobile application; big data analyses of the data collected; and interaction between the patient and healthcare
professionals, as well as with family and other patients.

Conclusions: While many mobile health applications are being developed, large hospitals are lagging in
building application that resonate with patients. Patients complain of a poor user experience with hospitals,
and functionality of proprietary mobile applications often fails to individuals’ needs. The technological ability
of different age group varies. Thus, understanding consumers’ experiences and expectations can encourage

better mobile health application design and improve patients’ motivation to use such applications.
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Introduction

In today’s fast-paced world, increased ownership of
smartphones and tablets has led to rapid growth in
the development of mHealth applications (apps). As a
result, health providers now use innovative information
technologies to deliver more convenient, safer, accessible,
and affordable quality of care (1).

There are more than 97,000 mobile apps related to health
available on the main app stores worldwide. In 2017, the
estimated number of mHealth applications downloaded was
3.7 billion. The digital health market is expected to reach
206 billion USD by 2020. In addition, 52% of smartphone
users collect health-related information on their phones (2).
Despite mHealth’s popularity and potential, most projects
implementing information technology within the field of
health care during the past decade, have been unsuccessful
with approximately 70% of projects being abandoned or
failing (3). Health information technology will not achieve
its goals unless it provides healthcare workers and patients
with the ability of make decisions and solve problems (3,4).
Knowing how users think and behave will help to engage
with and motivate patients, which could inspire more efficient
and effective health control for the target group (5,6).

Methods
Procedure and participants

This quantitative and qualitative study to explores patients’
experiences of mHealth technology. The Human Research
Ethics Committee of Mackay Memorial Hospital waived
the requirement to obtain informed consent for the study.
In accordance with this approval, participants provided
signed informed consent for the interviews.

The participants were patients of the MacKay Memorial
Hospital, Taipei Taiwan. The interviews were conducted
on October 13, 15, and 16, 2017, in Mandarin. The
survey included participants in a broad age range in order
to combine the experiences of the tech-savvy younger
generation with those of the elderly generation. We
categorize the mobile medicine platform into three age
groups, namely, 29 and under, 30 to 59, and 60 and over. A
total of 220 participants enrolled in the survey, comprising
106 males and 114 females.

Measures

Semi-structured questionnaires provided participants with
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the freedom to elaborate on the interview guide. The out
of the 220 patients were interviewed for between 10 and
15 minutes. These interviews were digitally recorded and
transcribed verbatim.

Results
Description of participants

The 220 randomly selected patients included 106 males and
114 females, accounting for 48.2% and 51.8%, respectively,
of the total number of subjects. The most common age
bracket is 30-59 years of age (67.3%). The age group of
29 and under includes 53 participants (24.1%), and the
age group of 60 and older includes 19 participants (8.6%).
Further participant demographics are provided in Table 1.

Sample characteristics

The top three features preferred by participants (in order)
are, real-time outpatient progress (58%), adverse effects
of medicine (49%), and personal prescription lists and
electric medical records (48%) (Figure 1). The willingness
to use a mobile application provided by the hospital that
offers the requested features and functions is as follows:
36.4% absolutely and 46.8% probably, for own demand,
and 34.5% absolutely and 40.5% probably for their family
(Tible 2).

Age and digital capability

Different age groups share different digital capabilities. We
assign scores (minimum 1 and maximum 7) to each of the
four questions in the questionnaire, which are then totaled
(minimum 4 and maximum 28) to represent the digital
capability of a person. The questions are related to the years
using a smartphone, total number of apps downloaded,
number of apps used per day, and average hours spent per
day on a smartphone browsing the internet and using apps.
A score of 14 and above is considered competent. In terms
of digital capability, which was found to be significantly
better in people below the age of 50 (Figure 2).

Emerging themes by respondents

The five major themes related to the influence of mHealth
technology, as indicated by respondents are as follows:
notify patient and minimize prescription wastes; record
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Table 1 Age and gender characteristics of study participants

Age (years) Male, n (%) Female, n (%) Total, n (%)
Under 19 4(1.8) 1(0.5) 5 (2.3)
20-29 23 (10.5) 25 (11.4) 48 (21.8)
30-39 38 (17.3) 34 (15.5) 72 (32.7)
40-49 14 (6.4) 27 (12.3) 41 (18.6)
50-59 13 (5.9) 22 (10.0) 35 (15.9)
60-69 12 (5.5) 4(1.8) 16 (7.3)
Over 70 2(0.9) 1(0.5) 3(1.4)
Total 106 (48.2) 114 (51.8) 220 (100.0)
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Figure 1 Features requested by participants. OPD, outpatient
department.

Table 2 Willingness of employing mobile application provided by
hospital (N=220)

Level of willingness  Self-employment (%) For family need (%)

Definitely 36.4 34.5
Possible 46.8 40.5
Neutral 7.7 6.8
Probably not 59 11.8
Absolutely not 3.2 6.4

daily patient medication adherence; convenient medication
information on the mobile application; big data analyses
on the data collected; and interaction between patients
and healthcare professionals, as well as family and other

patients.
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Figure 2 A comparison of digital capability between age groups.

“I like to check omline reviews of doctors before making an
appointment, and always check medication information. I’d
love to use an mHealth mobile application for my family.”
—22-year-old male visiting the dermatology outpatient
department (OPD) for a skin rash.

“I believe in everything that doctor tell me. I don’t need
further drug information.” —22-year-old female; OPD
follow-up for minor discomfort.

“I always take medicine till total recovery. I pay attention to
the possible medical adverse effect. Sometimes, 1 ask for an opinion
on medical issues from my sister, who is a doctor. I need to remind
older family members to take medicine.” —26-year-old male;
OPD follow-up for more prescription medication.

“I bave experience of drug allergy before. I have used several
mobile applications provided by other hospitals for my parents to
save time. I am eager to obtain more complete and integrated
medical information for my family and myself.” —40-year-old
female; dermatology follow-up.

“I like to check for medical information and information on
health supplements. I seek a doctor’s opinion.” —42-year-old
male; regular ophthalmology follow-up.

“I am concerned about the quality and effect of prescribed
medicine. Personal information safety is important to me. Parents
need my accompany for every hospital visit.” —45-year-old
female; rheumatology follow-up every 3 months.

“I feel like nothing I can do to obtain better quality of care. I
would like to pay more for better drugs.” —50-year-old female
with hypertension.

“I feel frustrated that I am not able to acquire better
medical care just because I am an ordinary person. I am willing
to pay more for better drugs.” —65-year-old female with
hypertension and regular follow-ups by a family physician.

“I enter all prescription information to make a record, which I
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save on my smartphone. I am concerned about the pharmaceutical
manufacturer and the ingredients of medicine. I am upset that
I did not obtain enough pharmaceutical information from the
pharmacist.” —70-year-old male visiting ophthalmology.

“I believe everything I am told by the doctor. I don’t check
for medical information myself, and am not familiar with
smartphones. I didn’t tell my doctor recently that I felt dizzy
during the day’s appointment.” —70-year-old male with
underlying cardiovascular chronic disease; return for follow-
up and drug prescription renewal.

Discussion
Principle findings

Outpatient real-time progress is the most desired feature
presented in our study. Medical professionals emphasized
more on physician’s time in the past. However, this is no
longer valid in today’s consumer-oriented world. Waiting
time for patient is not only factor that affects patient
satisfaction but it is one of the indexes to evaluate the
quality of outpatient services (7-9). The real-time progress
provided by outpatient management software showed
reduction of patient waiting times and, consequently,
improves patients’ satisfaction (10).

Drug adverse effects (49%), personal prescription records
(48%), basic drug information (37%), and medication
reminders (25%) occupy 4 of the top 10 requested features.
Medication use is one of the most common health-related
behaviors that patients perform on a daily basis to manage
their health, However, it is also often one of the most
difficult, because it places demands on patients’ memory and
organization and planning skills (11). Although there were
hundreds of mobile applications available from app stores
to help consumers manage their outpatient medication use,
there are also many complaints and concerns related to
technical difficulties, the absence of desired features, and
data safety. Thus, greater effort should be made to improve
the design, content, and features of such applications from a
patient perspective (12).

Interactions with social support

In the past, doctors communicated with patients by means
of clinic appointments. Patients and their families need
to be collaborative partners in their healthcare and more
engaged in their healthcare decisions (13). Using mobile
technology, healthcare providers can extend their services
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by providing a suitable environment in which to make
healthcare services accessible anywhere and at any time (14).
This should lead to better decisions. As illustrated in this
study, people are motivated to adopt mobile applications
for their family’s healthcare. Mobile health applications
that make family engagement possible will allow patients,
families, their representatives, and health professionals
working in active partnerships at various levels across the
healthcare system to improve health and healthcare.

Auwareness, motivation, and capability

Our interviews showed how patients from different age
groups express their needs related to a mobile application
to assist them in their daily health management. This
study revealed the younger generation group tends to have
lower awareness and motivation but with higher digital
capability in adopting mHealth technologies. However,
when a highly capable group becomes motivated, like being
pregnant, being a novice parent, having first stroke event,
or suffering from some chronic health condition, they will
efficiently utilize the technology. In contrast, the elderly
generation often struggles to adopt these technologies,
despite feeling motivated to do so. A study showed the most
often mentioned barriers from the elderly generation was
complexity (15). Several studies have shown the potential of
mobile health technology in terms of improving the health
of older adults (16-21). Thus, incorporating novel ideas
that empower older adults and their caregivers to manage
their own conditions and to foster communications within
the circle of care should be urged (22-26). Future mHealth
design should focus on barriers related to complexity
by increasing the ease of use or by moving the target to
caregivers in order to facilitate further adoption (27).

Conclusions

Mobile technology is changing the way in healthcare
delivery and patient-physician interactions. In terms
of the values provided to patients, the benefits include
medication reminders, shorter waits for appointments,
timely and personal clinician interactions, convenient access
to trustworthy health information, obtaining information
from peers, and social support. Nevertheless, the include
concerns over data privacy and leakages, information
inaccuracy, and a lack of regulation and approval. A better
understanding of consumer experiences and expectations
will enable the design of a mobile platform that delivers
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helpful information and interactive education, an efficient
workflow, and proactive tracking, including various types of
feedbacks for different generations and for differing levels
of motivation.
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