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Abstract As their populations age, many countries are
facing the increasing economic pressure of providing
healthcare to their people. In Taiwan, this problem is
exacerbated by an increasing rate of obesity and obesity-
related conditions. Encouraging the adoption of personal
health management services is one way to maintain current
levels of personal health and to efficiently manage the
distribution of healthcare resources. This study introduces
Mobile Health Management Services (MHMS) and
employs the Technology Acceptance Model (TAM) to
explore the intention of students in Executive Master of
Business Management programs to adopt mobile health
management technology. Partial least squares (PLS) was
used to analyze the collected data, and the results revealed
that “perceived usefulness” and “attitude” significantly
affected the behavioral intention of adopting MHMS. Both
“perceived ease of use” and “perceived usefulness,”
significantly affected “attitude,” and “perceived ease of
use” significantly affected “perceived usefulness” as well.
The results also show that the determinants of intention
toward MHMS differed with age; young adults had higher
intention to adopt MHMS to manage their personal health.

Therefore, relevant governmental agencies may profitably
promote the management of personal health among this
population. Successful promotion of personal health man-
agement will contribute to increases in both the level of
general health and the efficient management of healthcare
resources.

Keywords Mobile health management service .

Healthcare . Technology Acceptance Model (TAM)

Introduction

In Taiwan, the childbirth rate has dropped to 1.03% (every
woman has only 1.03 children), and Taiwan will reach zero
population growth in 2017 [1]. The population is also
threatened by increasing rates of obesity and obesity-related
illnesses. A recent national survey discovered that over
17% of adults in Taiwan are overweight or obese, and half
of Taiwan’s top 10 causes of death are related to obesity.
Moreover, an estimated one-third of the 2020 national
health insurance budget will be spent on treatments related
to obesity [2]. Therefore, the public healthcare system is
being taxed by the increasing needs of both the elderly and
young and middle-aged adults with chronic illnesses.

It is the popular belief that healthcare services are
provided only to the ill and aging. In fact, healthcare
services also have the task of promoting both good health
habits and preventive medicine. “The preservation of
mental and physical health by preventing or treating illness
through services offered by the health service providers” is
a broad definition of healthcare service. Individual health
management is a habit, an attitude, and a requirement for
daily life [3]. If people form good health management
habits, the incidence of disease will decrease.
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Denberg et al. [4] pointed out that physician feedback
about preventive care and patient and physician reminders
have resulted in mixed or modest improvements. Not only
are many patients not current on recommended preventive
services [5], preventive medicine is often overlooked
during clinic visits [6]. Health management is part and
parcel of preventive medicine; it helps healthy people stay
healthy and aids chronic patients during their convales-
cence. To encourage people to engage in health manage-
ment activities is an important task for national health
programs as good health management decreases the need
for healthcare services.

While nursing and medicine are considered direct-care
professions, health systems management is described as the
“hidden” health profession [7]. E-health and telemedicine
have developed over a number of years. Mobile health
(m-health) was introduced as “unwired e-med” in wireless
telemedicine systems [8], and can be defined as “mobile
computing, medical sensor, and communications technolo-
gies for health care” [9]. Mobile computing and wireless
technologies benefit healthcare by enabling mobile hand-
held or wearable devices that can help patients obtain
central healthcare service quickly [10], and may have the
potential to deliver healthcare services 24/7. Well-designed
e-health and m-health systems act as indirect-care “profes-
sionals” caring for their patients and have become integral
components of modern healthcare systems.

Mobile healthcare devices currently in use include real-
time health monitoring systems [11], decision support
systems [12], RFID-based services [13], and weight control
services [2]. Although many studies have discussed mobile
healthcare issues, few have focused on issues in mobile
healthcare management [14, 15]. Moreover, subjects of
mobile healthcare studies are often medical professionals
[16, 17]; few studies have focused on the general user’s
motives [18, 19]. The present study examines the determi-
nants of adopting mobile health management technology
among young and middle-aged adults and explores whether
determinants of intention toward MHMS vary with age
within this group.

In the following pages, MHMS is defined, and the
theoretical background and research model are introduced.
Next, the material and methods of the study are briefly
delineated. Finally, the results of the study are presented
and discussed.

Mobile Health Management Service (MHMS)

The lack of sufficient healthcare resources is creating
increased pressure on government agencies, healthcare
providers, and families; innovation and advancement in
MHMS could alleviate that pressure significantly. Contin-

ued improvement in MHMS and the concomitant increase
in MHMS use would make the saying, “prevention is better
than cure” a reality as young and middle-aged people begin
to use MHMS to manage their good health.

MHMS refers to the ability of the mobile health
management systems to support medical care or healthcare
and health promoting self-care. A mobile healthcare
management system must be able to capture complete and
accurate information of a patient’s medical history and
current medical conditions [15]. As Fig. 1 shows, mobile
health management services are designed for use during
two distinct periods, the Healthy Period and the Convales-
cent period. During the Healthy Period, “health promotion”
and “self-care” are the primary MHMS services. The
“health promotion” movement originated in Canada in
1974 [20] with the goal of improving Canadians’ general
health and decreasing healthcare costs. Mobile health
management contributes to health promotion by providing
health education, access to health records, and other
services to physicians and patients through their cell
phones. “Self-care” has been defined as the processes of
personal health maintenance, e.g., the intention of improv-
ing/restoring health or treating/preventing diseases [21].
Mobile health management systems increase self-care
program effectiveness by using cell phones to provide
encouragement and timely health reminders (e.g. to take
medications or to exercise) to participating patients [2].

During the “Convalescent Period”, “medical care” and
“healthcare” are the primary MHMS services provided
patients currently under a physician’s care. All services,
such as outpatient services and RFID tagging in emergency
rooms, are provided by hospitals. During this period,

Mobile healthcare and management

Medical care
Healthcare

Health promotion
Self-care

Telemedicine system

Healthy
period

Convalescence
period

HomeHospital

Fig. 1 Model of mobile health management
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personal health management records integrate with “tele-
medicine systems” by which physicians may access patient
records and patient status information. Upon recovery, the
individual patient’s healthcare information will integrate
with his/her personal “mobile healthcare management”
services.

Individual lifestyles, both at work and in personal life,
influence health. Personal health impacts not only individ-
uals, but families and societies, as well. Also, as Zwetsloot
and Pot [22] pointed out, health management has a strategic
and economic impact on business. Healthy people partic-
ipating in health-promoting self-care activities define a
successful a preventive medicine program, and the more
participants there are in such programs, the fewer healthcare
resources are required. A paradigm shift from traditional
illness treatment toward active and progressive health
management is a change that service providers and service
consumers can both look forward to.

Theoretical foundations

Theoretical models that have been used to explain human
behavior in the process of adoption include Diffusion of
Innovations Theory (DIT) [23], Theory of Reasoned Action
(TRA) [24], Theory of Planned Behavior (TPB) [24], and
Technology Acceptance Model (TAM) [25, 26]. Theory of
Reasoned Action regards behavior as a direct function of
behavioral intention and indentifies the antecedents of
behavioral intention as attitude and subjective norms.
Theory of Planned Behavior adds perceived behavioral
control to TRA’s attitude and subjective norms as another
antecedent of behavioral intention [24]. Diffusion of
Innovations Theory focuses on the rate of adoption, which
is the relative speed with which innovative technology is
adopted by the members of a social system [23].

In the m-healthcare context, Chau and Hu [27] found
that TAM is a more suitable model than TRA and more
appropriate than TPB for examining technology adoption.
Furthermore, TAM has been evidenced and supported by
many studies and widely used for explanation of the
determinants of innovative technologies in tele-healthcare
context [28]. Rahimpour et al. [28] used focus group
interviews to draw out the tele-healthcare themes and
classify them into four major themes and 16 sub-themes
identified from the participants’ comments. Those four
major themes are “intention to use the Home Telecare
Management System (HTMS),” “the impact on patients’
health management,” “concerns associated with using the
HTMS,” and “the impact on health care services.” The
study further identified the sub-themes of “intention to use
HTMS” as -self-efficacy, users’ anxiety, and TAM based
variables. It was noted that the easy use of HTMS may

reduce the users’ anxiety and strengthen users’ confidence
regarding their self-efficacy [28]. Hence, this study consid-
ers that the TAM model is suited to the investigation of
MHMS issues.

In e-healthcare and m-healthcare research, TAM is the
preferred attitude-behavior model. Davis [25] and Davis et
al. [26] developed TAM to predict and explain personal
acceptance of computer technology. The TAM is composed
of five constructs, “perceived usefulness,” “perceived ease
of use,” “attitude,” “behavioral intention to use,” and
“actual system use.” In TAM, “perceived usefulness” and
“perceived ease of use” are the most dominant determinants
of a user’s “attitude,” and “perceived usefulness” has a
direct effect on a user’s behavioral intention to use the
technology. Previous studies [29, 30] have suggested
removing “attitude” from this model. The studies argued
that attitude didn’t appear to fully mediate the effect of
either perceived ease of use or perceived usefulness on
behavioral intention. Because of this perceived weakness,
a revised TAM (without the attitude construct) was
devised and empirically tested. It was found that behav-
ioral intention to use was determined jointly by “perceived
usefulness” and “perceived ease of use.” Wu, et al. [16]
subsequently adopted the revised TAM to measure
medical professionals’ intention to use a mobile healthcare
system.

When healthcare organizations decide to implement mobile
healthcare systems, their medical professionals are merely
asked to adopt the technology. In such cases it is perhaps
reasonable not to be overly concerned with these professio-
nals’ attitudes toward employing the new technology. How-
ever, users of Mobile Health Management Systems adopt
the system voluntarily, and their attitudes are important.
Thus, the original TAM, which includes the “attitude”
construct, may be more appropriate for measuring
MHMS intention. There are two reasons why this might
be the case: First MHMS users decide for themselves
whether to use the technology, and this decision reflects
their attitude toward the technology, which is influenced
by “usefulness” and “ease of use” as the original TAM
suggested [25, 26]. As Rahimpour et al. [28] pointed out,
ease of use was one critical factor related to the use of the
home telecare management system. Second, in related
e-heath literature, “attitude” facilitated the intended con-
ceptual response of studies [27, 31], all of which retained
the “attitude” construct in their administration of the
TAM. In order to explore the determinants of adopting
MHMS based on TAM, an original TAM was adminis-
tered in the current study, as depicted in Fig. 2.

This research model posits that the level of user intention
to use MHMS can be explained by both the user’s
perception about MHMS usefulness and his/her attitude
toward MHMS use. This study explores the determinants of
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the intention to use MHMS and examines the following
hypotheses:

H1: Perceived ease of use has a positive effect on
perceived usefulness of MHMS.

H2: Perceived ease of use has a positive effect on
attitude toward MHMS.

H3: Perceived usefulness has a positive effect on
attitude toward MHMS.

H4: Perceived usefulness has a positive effect on
behavioral intention toward MHMS.

H5: Attitude has a positive effect on behavioral
intention toward MHMS.

In the past, most mobile healthcare services focused on
the elderly and on chronically ill patients. Previous health-
care management literature also often focused on the
elderly; fewer studies explored the intention of adopting
health management service by the young and middle-aged.
Because the numbers of chronically ill in the young and
middle-aged groups seems to be increasing, this study will
also explore different age groups’ intentions in adopting
MHMS. The study’s last hypothesis will be:

H6: The determinants of intention toward MHMS will
vary depending on age group.

Material and methods

The study survey instrument was developed based on the
TAM. The first part of the survey collects respondents’
personal information, and the second part consists of 15
items suggested by Davis [25], Davis et al. [26], and Taylor
and Todd [32] to measure perceived ease of use, perceived
usefulness, attitude, and behavioral intention of adopting
the MHMS. The scale items used in the survey instrument
were adapted from previous studies to ensure content
validity. In addition, medical professionals and mobile
service researchers were enlisted to assess the face validity
of the instrument. After discussion, the initial survey was
revised to ensure that the scale items would measure
intention of adopting MHMS. The survey instrument was
composed of four variables, Perceived Ease of Use (PEU),

Perceived Usefulness (PU), Attitude (ATT), and Behav-
ioral Intention toward MHMS (BI) (Table 1). Each
variable was taken from previously validated instruments
[25–27, 32]. Likert scales (ranging from 1 to 5), with
anchors ranging from “strongly disagree” and “strongly
agree” were used for all scale items. The survey items are
listed in Table 2.

As they are assumed to be of higher economic standing
and to have elderly family members at home, students in
Executive Master of Business Administration (EMBA)
programs were invited to participate in the study. One-
hundred-and-eighty-five respondents were recruited from
three universities in Taiwan. In this sampling, most of the
“EMBA” program students were managers, and their ages
were in the range of 25–65. A total of 170 valid surveys
were returned, a response rate of 92%. Of the respondents,
64% were married, 54% were female, and 102 were
40 years of age or younger. Table 1 shows the respondent
diversity.

The definition of “middle age” varies, being identified
on different occasions as 40–60, 45–60 or 40–65 years of

Table 1 Demographic analysis

Item No. % Mean

PU EOU ATT BI

Gender

Male 78 46% 5.02 4.75 4.89 4.67

Female 92 54% 3.53 3.42 3.48 3.30

Age

Below age 30 27 16% 4.51 4.14 4.31 4.29

Age 31–40 75 44% 4.20 4.00 4.13 3.88

Age 41–50 52 31% 4.10 3.98 4.02 3.82

Age 51–60 12 7% 4.06 4.13 4.06 3.83

Above age 60 4 2% 4.25 4.13 4.19 4.19

Education

Senior high school 14 8% 4.83 4.38 4.61 4.52

College/University 100 59% 4.25 4.03 4.15 3.96

Master 56 33% 3.99 3.94 3.95 3.73

Marital status

Single 61 36% 4.38 4.07 4.27 4.11

Married 109 64% 4.12 4.00 4.04 3.83

Monthly salary

Below US$1875 112 66% 4.32 4.07 4.21 4.02

Above US$1875 58 34% 4.15 3.98 3.97 3.79

Health condition

Bad 3 2% 4.22 3.75 4.25 4.25

General 10 6% 4.13 3.85 4.28 4.08

Good 157 92% 4.22 4.04 4.11 3.91

Sampling size: 170

H1

H2

H3

H4

H5

Perceived 
Usefulness

Attitude

Perceived 
Ease of Use

Behavioral Intention 
toward  MHMS

Fig. 2 The research model
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age. Because chronically ill patients have been getting
younger, this study adopts the broader definition of middle
age as “beginning after age 40.” In this study, respondents
were split into two sub-groups, those 40 years of age and
younger (S1), and those over 40 (S2). These two groups
were used to evaluate hypothesis six, which explored the
effect of age on intention to adopt technology.

Results

Partial least squares (PLS) is a powerful second-generation
multivariate technique used to analyze causal models
involving multiple constructs with multiple observed items
[33]. In this study, two age-group samples, S1 (n=102) and
sample S2 (n=68), were examined. Because PLS does not

Table 2 Reliability and construct validity

Dimensions Measured Items Factor loading Eigen-value % of Var. Cronbach’s α value

Perceived ease
of use (PEU)

PEU3: Instructions for using MHMS will
be easy for me to follow.

0.798 1.321 51.292 0.665

PEU1: My interaction with MHMS will
be clear and understandable.

0.781

PEU4: It will be easy for me to
operate MHMS.

0.633

PEU2: It will be easy for me to become
skillful at using MHMS.

0.572

Perceived
usefulness(PU)

PU1: Using MHMS will address my
health management needs.

0.923 1.040 78.458 0.863

PU2: Using MHMS will enhance the
effectiveness of my health management.

0.875

PU3: Overall, using MHMS will be
useful in managing my health.

0.858

Attitude (ATT) ATT2: Using MHMS is a good idea
for my health management.

0.933 1.540 76.777 0.893

ATT3: I like the idea of using MHMS. 0.916

ATT1: Using MHMS is a wise idea
for my health management.

0.832

ATT4: Using MHMS will be valuable
for my health management.

0.788

Behavioral intention
toward MHMS (BI)

BI2: I intend to use MHMS to manage
my health this term.

0.930 1.788 79.541 0.910

BI4: I am willing to introduce MHMS
to other people this term.

0.924

BI3:I intend to use MHMS frequently this term. 0.883

BI1: I intend to use MHMS to enhance
my health management this term.

0.807

Dimension Item Standardized loading Standard error t-value* (for λ) AVE CR

PEU PEU1 0.799 0.812 14.273 0.500 0.799
PEU2 0.631 0.743 6.325

PEU3 0.670 0.902 8.069

PEU4 0.719 0.744 9.798

PU PU1 0.911 0.690 25.858 0.785 0.916
PU2 0.874 0.657 23.381

PU3 0.872 0.643 24.166

ATT ATT1 0.852 0.666 18.734 0.757 0.926
ATT2 0.920 0.740 28.221

ATT3 0.899 0.760 22.489

ATT4 0.806 0.661 20.998

BI BI1 0.836 0.672 18.371 0.789 0.937
BI2 0.930 0.749 22.194

BI3 0.861 0.789 16.309

BI4 0.923 0.783 21.040

Table 3 Results of convergent
validity

AVE Average variance extracted;
CR Composite reliability
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require a large sample size [34, 35], the technique is the
most suitable for testing the hypotheses in this study.

To ensure reliability, the scores of each construct were
used to calculate Cronbach’s α values. Cronbach’s α values
range from zero (unreliable) to one (perfect reliability), with
a value of 0.5 indicating acceptable reliability [36], 0.6
indicating acceptability for exploratory studies [37], and 0.7
indicating good reliability [36, 37]. In this study, the
Cronbach’s α value for each construct was higher than
0.6, indicating its acceptability for use in this exploratory
study of MHMS applications.

This study used Exploratory Factor Analysis (EFA) to
verify the construct validity of the instrument. In Table 3,
EFA with varimax rotation was performed to assess the
underlying factor structures of the measured scales. The
results of the EFA revealed that each of the measures
showed sufficient construct reliability as the factor loading
of each item in the instrument was above the suggested 0.5
[37].

Three criteria are commonly used to assess the
convergent validity of measurement models [38]. First,
it is suggested that the factor loadings of all standardized
items be higher than 0.5; second, it is suggested that the
composite reliability (CR) be higher than 0.6; and three,
that the average variance extracted (AVE) should be
higher than 0.5. An analysis of the survey instrument
used in this study is shown in Table 3. All scale items in
the instrument showed reasonable reliability and validity
for the measurement model.

Table 4 shows the results of path analysis, with path
coefficients and t-values, and Table 5 lists the explanatory
powers. Tables 4 and 5 show the relative strengths of each
path specified by the research model and the variance (R2)
explained by each path. The analyzed results of the 170
valid surveys indicated that ATT and PU significantly
determine the adoption of MHMS, and R2 is 57.8%. For the
antecedents of ATT, both PEU and PU affected ATT,
accounting for 64.5% of the variance in ATT. Additionally,
PEU significantly impacted PU, accounting for 44% of the
PU variance. After analysis of the 170 valid survey

instruments in the two samples, H1, H2, H3, H4, and H5
were confirmed in this TAM-based research model.

Hypothesis 6 explores the determinants of intention
toward MHMS that might vary depending on age. Table 4
shows the path coefficients among the research variables in
both S1 and S2 samples. In the S1 (young adult) sample,
only ATT significantly determines the adoption of MHMS,
and R2 is 59.5%. As for the antecedents of ATT, both PEU
and PU affected ATT, accounting for 71.7% of the ATT
variance. PEU also significantly impacted PU, accounting
for 50.8% of the PU variance. For this group, H1, H2, H3,
and H5 are supported. In the middle-aged sample (S2), ATT
and PU significantly determine the adoption of MHMS
(R2=54.0%). For the antecedents of ATT, only PU affected
ATT, accounting for 48.7% of the ATT variance. PEU also
significantly impacted PU, accounting for 27.4% of the PU
variance. For the middle-aged group, H1, H3, H4, and H5
are supported. Comparing the two samples, there is within
each sample one path coefficient that is not significant. In
other words, the determinants of intention toward adopting
MHMS differ with age.

Limitations

This empirical study has its limitations. MHMS is a new
issue; moreover, these research findings and implications
were obtained from a single study. Hence, readers should
exercise caution when generalizing the findings and
implications to other mobile healthcare management service
user groups.

Table 4 Results of path analysis

Difference of sample
S1 and sample S2Paths All samples(n=170) Sample S1(ages≤40, n=102) Sample S2(ages>40, n=68)

PEU → PU S** (β=0.664, t=15.830) S**(β=0.713, t=14.960) S**(β=0.523,=6.549)

PEU → ATT S**(β=0.173, t=3.035) S**(β=0.231, t=2.611) NS(β=0.127, t=1.450) S

PU → ATT S**(β=0.678, t=12.585) S**(β=0.666, t=7.585) S**(β=0.623, t=6.908)

PU → BI S*(β=0.196, t=2.520) NS(β=−0.003, t=−0.052) S**(β=0.315, t=3.029) S

ATT → BI S**(β=0.596, t=7.447) S**(β=0.749, t=6.738) S**(β=0.482, t=4.379)

* p<0.05; **p<0.01; S Significant; NS Not Significant; β path coefficients; t t-value

Table 5 Results of explanatory powers

Explanatory
powers (R2)

All samples
(n=170)

Sample S1
(age≤40, n=102)

Sample S2
(age>40, n=68)

BI 0.578 0.595 0.540

ATT 0.645 0.717 0.487

PU 0.440 0.508 0.274
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Discussion and suggestions

Previous literature shows that TAM is the preferred model
in evaluating the adoption of innovative technology.
Consistent with Rahimpour et al. [28], this study found
that all variable relationships of the TAM model are
significant. This implies that intention to use MHMS can
be well explained through the TAM model. However, the
findings of this study differ from those of Chau and Hu
[27], who point out that perceived usefulness was more
important than perceived ease of use for their physician
users. The current study found that the effects of perceived
ease of use and perceived usefulness are not only different
for different technology adopters, but are also different for
technology adopters of different ages.

MHMS is a growing area of telemedicine research. In
the past, MHMS was considered most valuable to the
elderly [39] or as a support system for healthcare
professionals [40]. However, as this study shows, MHMS
could prove acceptable to a younger population. Utilizing
TAM, the current study has identified important determi-
nants of intention to adopt MHMS. This information will be
important in the design and implementation of future
mobile healthcare services. As the use of personal elec-
tronic health records expands with the advance of e-health
services [40], the use of MHMS by young and middle-aged
adults will contribute to efficient allocation of healthcare
resources and an improvement in general health.

The present study contributes to the research literature
by demonstrating that TAM is a good model for predicting
and explaining the intention to adopt MHMS. In the study,
the relationships between perceived ease of use, perceived
usefulness, attitude, and behavioral intention to adopt
MHMS were found to be positive and highly significant.
The study also found that while perceived ease of use of
MHMS is more important to young adults than to those at
middle-age, perceived usefulness is of greater importance to
the later group. These differences will inform the future
direction of healthcare services policy [39] as providers
focus on the needs of different groups of service consum-
ers. By providing demonstrably useful services via a user-
friendly interface, both young and middle-aged adults will
be attracted to the technology.

The results of the present study will also be of interest to
researchers concerned with improving healthcare manage-
ment and reducing systemic resource waste [41]. As a
society ages, preventive medicine becomes increasingly
important. While much research in the area of preventive
medicine focuses on the health maintenance behaviors of
the elderly, the present study suggests that health mainte-
nance behaviors and habits might be profitably addressed in
young-adulthood and middle age. Promoting the use of
MHMS among these populations might begin with

government-sponsored health management activities hosted
both at higher education institutions and at private
companies. An increase in MHMS use will result in a
concomitant improvement in general health and, in the
longer run, an increasingly efficient allocation of healthcare
resources.
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