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ABSTRACT

Mobile health (mHealth), is renowned as a new healthcare paradigm providing
ubiquitous and pervasive health information and services through mobile
communication devices. In an endeavour to expand the technology adoption research
domains, this thesis presents three studies to investigate individuals’ different use
intentions of mHealth services.

Study I is designed to explore the relationships among health promotion expectancy,
disease prevention expectancy, regulatory focus, and routine use intention of mobile
health services based on expectancy and regulatory focus theories. In view of the
increasing importance of mobile technologies applied in the healthcare industry to
promote healthy behaviours and prevent illnesses, examining the factors that influence
individuals’ routine use of those emerging technologies is imperative. Findings reveal
that health promotion expectancy has a stronger effect on individuals’ routine use
intention than disease prevention expectancy. In addition, promotion focus exerts a
moderating effect on the relationship between health promotion expectancy and routine
use intention.

Study Il theorizes two information systems (IS) use behaviors associated with
individuals’ usage intention of mobile health services. Emergency use refers to
individuals’ use of IS in emergency situations. Routine use refers to individuals’ use of

IS on a daily basis. We adopt motivation theory as our overarching theoretical lens to

v



investigate the influence of individuals’ different motivation incentives on individuals’
emergency and routine use intentions of mHealth services. We also investigate the
influences of technological and psychological antecedents on extrinsic and intrinsic
motivations. Based on data collected from 241 participants, we find that perceived
usefulness enhances people’s emergency and routine use intentions of mHealth services,
and perceived enjoyment positively influences routine use intention. In addition, we
find that perceived source credibility, perceived service availability, and perceived
diagnosticity influence perceived usefulness (extrinsic motivation); whereas, perceived
autonomy, perceived competence, perceived relatedness, and curiosity affect perceived
enjoyment (intrinsic motivation). This research offers insights for IS literature on
understanding mHealth emergency and routine use behaviors.

Moreover, the increasing number of studies have been conducted to investigate
individuals’ adoption behaviour of mHealth service, but how service characteristics
influence people’s use intention has not been drawn much attentions. In addition,
individuals with different personal traits can also affect their behavioural decisions.
Therefore, using data collected from 350 participants, Study Il aims to investigate the
effects of perceived service relevance and perceived information accuracy on
individuals’ use intention of mHealth services. Moreover, individuals’ innovativeness
and privacy concern are also introduced as two moderators influencing the relationships
between services characteristics and use intentions of mHealth services. This study

provides a new insights of perspective influencing individuals’ usage behavior of



mHealth services that can shed light on the further understanding of how individuals’
adopt new information service or technologies, which contribute both information

system and health care research area in a very promising way.

Key words: mHealth, regulatory focus theory, motivation theory, use behaviour,

service characteristics, personal characteristics
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Chapter 1 Introduction

1.1 Research Background

Among the national issues that encountered, people’s health and well-being is one of
the most vital matters, and also consumes considerable national resources (Agarwal et
al. 2010). As the increasing demand of healthcare services, healthcare source shortage,
and uneven medical resources distribution, these issues that have become urgent
demand to be resolved (Liu et al. 2016). In addition, the dramatic growth of healthcare
cost has enforced stakeholders to exploit new ways to reduce costs in the meaning time
of improving efficiency (Jun et al. 1999). Further, aging population and increasing
chronic disease burden lead to stretched healthcare resources in order to satisfy the
booming healthcare needs (Alagdz et al. 2010), of which attract health providers or
other practitioners find solutions that are different from traditional healthcare and more
innovative and cost-effective to address this demanding problems (Sultan 2014).

Under such healthcare environment, the promotion of new pattern of healthcare is
promising (Lustria et al. 2011). As the emerging of mobile information communication
technology, it generates a novel way of healthcare --- mobile health (mHealth) (Bakshi
et al. 2012). mHealth is an advanced technology used for healthcare, health promotion,
and public health purposes (Lupton, 2015). It is a subset of electronic health and
renowned as a new healthcare paradigm providing ubiquitous and pervasive health

services and information through mobile communication devices (Akter, Ray, &



D’Ambra, 2013). mHealth has transformed the traditional means of managing health,
delivering healthcare services, and making health decisions by making services highly
affordable and accessible to service recipients (Akter, D'Ambra, & Ray, 2010;
Varshney, 2014). In other words, mHealth ensures that appropriate and accurate
services and information are delivered to the right person at the right time, thereby
improving the production process and decision making related to health and healthcare
(Geissbuhler, 2008). mHealth is an effective way to assist in changing behaviour and
improving health outcomes under limited resource conditions (Thirumurthy and Lester
2012). mHealth changes the spectrum of healthcare services from crisis intervention to
health promotion, prevention, and self-management (Akter et al. 2013; Dehzad et al.
2014).

The integration of information technology and healthcare is a big opportunity for the
evolution of healthcare industry, in the meanwhile, this new technology also encounters
many realistic problems. The number of mHealth services recipients account for 90
million. Thereinto, the majority of the recipients are young people. However, the elderly
people, has highly healthcare service demand, with the population of 220 million
(Consulting 2014). The statistic shows that elderly people with relatively high
healthcare demand are not the primary population of using mHealth services, which
imposing the low adoption rate issues of mHealth services. In addition, using frequency
and continuous use remain in a low level after the adoption of mHealth services.

Although the advancement of mHealth services bring into the industry of healthcare



and has been acknowledged by doctors and practitioners, the realization of extensive
use of the service has been far to achieved (Standing and Standing 2008). Investigating
the use behaviour of mHealth services not only contributes to broaden the horizon of
information system research, but also impose significance influence into the healthcare

industry (Standing and Standing 2008).

1.2 Research Objective

This thesis, contains three studies on investigating individuals’ different use intentions
of mobile health (mHealth) services, expands along three different dimensions, namely,
health performance, user motivation and service characteristics. Each dimension is
elaborated into three independent studies. Study 1 explores the routine use of mHealth
services from the perspective of health performance. This study is designed to explore
the relationships among health promotion expectancy, disease prevention expectancy,
regulatory focus, and routine use intention of mobile health (mHealth) services based
on expectancy and regulatory focus theories. Findings reveal that health promotion
expectancy has a stronger effect on individuals’ routine use intention than disease
prevention expectancy. In addition, promotion focus exerts a moderating effect on the
relationship between health promotion expectancy and routine use intention.

Study 2, investigates two different use of mHealth services from the perspective of user
motivation, and also examine the effects of technological and psychological

antecedents. This study primarily theorizes two information systems (IS) use behaviors



associated with individuals’ behavioral intention of mHealth services. Motivation
theory is adopted as the overarching theoretical lens to investigate the influence of
individuals’ different motivation incentives on individuals’ emergency and routine use
intentions of mHealth services. The influences of technological and psychological
antecedents on extrinsic and intrinsic motivations are also investigated. Based on data
collected from 241 participants, this study finds that perceived usefulness enhances
people’s emergency and routine use intentions of mHealth services, and perceived
enjoyment positively influences routine use intention. In addition, perceived source
credibility, perceived service availability, and perceived diagnosticity are found to
influence perceived usefulness (extrinsic motivation); whereas, perceived autonomy,
perceived competence, perceived relatedness, and curiosity affect perceived enjoyment
(intrinsic motivation). This research offers insights for IS literature on understanding
mHealth emergency and routine use behaviors.

Study 3 focuses on the effects of service characteristics on use of mHealth services, and
also examines the moderating role of personal traits of innovativeness and privacy
concern. This study aims to investigate the effects of service characteristics, perceived
service relevance and perceived information accuracy, on individuals’ use intention of
mHealth services. In addition, individuals’ innovativeness and privacy concern are also
introduced as two moderators influencing the relationships between services
characteristics and use intentions of mHealth services. This study provides a new

insights of perspective influencing individuals’ usage behavior of mHealth services that



can shed light on the further understanding of how individuals’ adopt new information
service or technologies.

These three studies complement each other in the following aspects. First, all of the
three studies are conducted to investigate different use behaviours of mHealth services.
Study 1 discusses the routine use of mHealth services; Study 2 comparatively evaluates
routine and emergency uses of mHealth services; Study 3 examines the regular use of
mHealth services. Second, each study is elaborated along different dimensions in
discovering the influencing factors on uses of mHealth services. In study 1, it
investigates the routine use of mHealth services from the perspective of health
performance; Study 2 examines routine and emergency use of mHealth services from
the perspective of user motivation; Study 3 investigates the use of mHealth services

from the perspective of service characteristics. Figure 1-1 shows the linkage of three

studies.
Figure 1-1 Linkage of Three Studies
To explore different use behaviors of mHealth
Routine use Routine %Emergency Regular use
se
Study 1: Study 2: Study 3:
Health Performance User Motivation Service Characteristics




This thesis establishes and empirically tests three theory-based behavioural models with
a set of hypotheses and provides new perspective for future research in discovering
individuals’ use behaviours of mHealth services. As extant research rarely discovers
different uses of mHealth services. Additionally, current information technology
acceptance studies primarily focus on the instrumental beliefs as the main drivers.
Therefore, the current thesis is designed to contribute both information system and

health care research area in a very promising way.



Chapter 2 Literature Review of mHealth

2.1 mHealth Services

mHealth refers to the burgeoning mobile communication and network technologies
employed in the healthcare industry (Istepanian et al. 2006). mHealth is an advanced
technology used for healthcare, health promotion, and public health purposes (Lupton
2015). It is a subset of electronic health and renowned as a new healthcare paradigm
providing ubiquitous and pervasive health services and information through mobile
communication devices (Akter et al. 2013b). mHealth has transformed the traditional
means of managing health and making health decisions by delivering services highly
affordable and accessible to service recipients (Akter et al. 2010a; Varshney 2014;
Sadegh et al. 2018). In other words, mHealth ensures that appropriate and accurate
services and information are delivered to the right person at the right time, thereby
improving the production process and decision-making related to health and healthcare
(Geissbuhler 2008). Marcolino et al. (2018) advocated the contributions of mHealth in
chronic disease management, survival rate enhancement, disease prevention and health
promotion. mHealth changes the spectrum of healthcare services from crisis
intervention to health promotion, prevention, and self-management (Akter et al. 2013a;
Dehzad et al. 2014). In sum, mHealth services can be described as the use of portable

and wireless communication equipment (e.g., mobile phones, tablet, and wearable



devices) to help individuals realize health promotion and disease prevention and
simplify the healthcare services.

The WHO initiated and developed the concept of mHealth in 2011. mHealth is depicted
as capitalizing advanced mobile technologies to assist medicine and public healthcare
(Dahdah et al. 2015; Kay et al. 2011; Consulting 2014). mHealth involves the
application of portable and wireless communication equipment, such as mobile phones,
tablets, and wearable devices, to deliver health services (Dahdah et al. 2015). By virtue
of the ubiquitous traits, mHealth devices can potentially render the services provided
increasingly available, accessible, and affordable health management instruments
worldwide (Akter et al. 2013). The different definitions of mHealth is shown in Table
2-1. The present study defines mHealth as one type of healthcare service that can
provide mobile device users with ubiquitous and pervasive access to medical advice
and information (Akter et al. 2010). mHealth can be regarded as an advanced
technology applied to healthcare, health promotion, and public health purposes (Lupton
2015). mHealth changes the spectrum of healthcare services from crisis intervention to
health promotion, prevention, and self-management (Dehzad et al. 2014; Akter et al.

2013).

Table 2-1 Definitions of mHealth

Definition Source

mHealth is obtaining health information and medical Gustafson & Wyatt (2004)
services by using network and other technology

mHealth, is one subset of eHealth, deliver medical Mechael & Patricia (2009)
services by using mobile devices.




mHealth can track physical data by embedding in Bardramet al. (2006)
applications of Wireless devices

mHealth provides ubiquitous and pervasive medical Akter et al. (2014)
advices and services through mobile platform.

mHealth refers to using mobile information technology UN foundation &
(i.e. personal digital devices and mobile phone) to obtain Vodafone foundation
required medical information and services. (2014)
mHealth refers to emerging mobile communication and Istepanian et al.(2006)

network technology that can provide services to
medical industry.

Akter and Ray (2010) summarize different definitions of mHealth and listed some key
attributes regarding to mHealth, including affordability, availability, consciousness and
acceptability. Varshney (2014) compares the different of mHealth services research
between developed country and developing country, and the results show that the
development of mHealth in developed and developing country still encounter many
hinders, but with tremendous development space. Motamarri et.al. (2014) categorized
different types of mHealth services in developing countries, including health education
and consciousness improvement services, medical information system appointment
services, diagnose and treatment assistant services, data collection and disease

monitoring services, and emergency medical services.

2.2 mHealth Research Areas

mHealth research has been drawing incremental attention by researchers and healthcare
practitioners (Miah et al. 2017). Research topics associated with mHealth services have
extensive discussions, oriented along the areas of commentary on new technologies

(Lupton 2012, 2015; Kay et al. 2011); technology adoption (Dehzad et al. 2014; Chib
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et al. 2015; Hoque 2016); security issues (Martinez-Pérez et al. 2015; Sunyaev et al.
2014); technology interaction between patients and healthcare professionals (Free et al.
2013); and design, development, and testing of mHealth application (Cole-Lewis and
Kershaw 2010; Evans et al. 2012). The current study mainly focuses on the mHealth
adoption, which has scarcely been discussed in IT literature (Zhang et al. 2014).

According to Varshney (2014), the extant literature on mHealth can be divided into
three dimensions: health informatics, biomedical informatics, and IS. Varshney (2014)
categorized mHealth studies into different types based on the aspects of technology
adoption; security issues; technology interaction among patients and healthcare
professionals; IT designed to address healthcare challenges; and the design,
development, and testing of mHealth application. In addition, Sadegh et al. (2018)
confirmed evaluated dimensions and measures of mHealth services by developing
frameworks regarding key stakeholders of mHealth. Akter et al. (2010b) developed a
3D measure of service quality from the perspective of mHealth adoption. Although
abundant research topics have emerged that contribute to the development of mHealth,
the precondition for realizing the promised benefits of a new technology is to use it
(Venkatesh, Morris, Davis, and Davis 2003). As advanced technology has been rapidly
infused into the healthcare industry, studies on the adoption behavior of health 1T
services are promising (Cocosila and Archer 2010). Table 2-1 shows the relevant

research on mHealth adoption behaviors.
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Table 2-2 Research on mHealth adoption behaviors

Research Research Object Independent Dependent Theory Sources
Topic Variables Variables
mHealth Computing MHealth Adopter Adaptability, Self-efficacy, Use Intention TAM, Innovation Wu, Wang, Lin (2007)
Technique Support, Training, Diffusion Theory
Perceived Usefulness, Perceived
Ease of Use
mHealth Services Elderly Perceived Usefulness, Perceived Adoption Two-factor Guo et.al. (2013)
Ease of Use, Technology Intention Model for
Anxiety, Resistance to Change Technology
Adoption
mHealth Services Potential Users Privacy Concern, Perceived Adoption Privacy- Guo et. al. (2016)
Personalization, Trust, Intention personalization
Competence, Integrity, Paradox
Benevolence
mHealth System Users of mHealth Management and Technology Use Intention TAM, Wau et.al. (2005)
Services Support, Computer Self-efficacy, Innovation
Compatibility Diffusion Theory
MHealth Technology Users of mHealth  System Quality, Service Quality, Mobile I[S-successful Chatterjee et. al.
Services Technology Use, Model (2009)




mHealth Services

mHealth Services

Medical Application

mHealth Services

mHealth Information

System

Medical

Professional

Potential Users

Pharmacist

Users of mHealth

Users of mHealth

Content Quality

Perceived Usefulness, Perceived
Ease of Use, Personal
Information Technology
Innovativeness, Perceived
service availability Subjective
Norm, Perceived Behavioral

Control, Attitude

Service  Matching, Health
Consciousness, Information
Source, Reliability

Social Norms, Perceived
Usefulness, Resistance to
Change, Safety, Convenience,
Results Provability

Attitude, Perceived Behavioral
Control, Social Norm

Consumer Trust, Credibility

Mobile
Technology User
Satisfaction

Use Intention TAM, Theory of

Planned
Behavior
Routine Use Elaboration
Intention Likelihood
Model
Behavioral TAM,
Intention Theory of
Reasoned Action
Use Intention Theory of
Reasoned Action
Trust Theory of
Reasoned Action

Wau et al. (2011)

Meng et. al. (2016)

Ng et.al. (2015)

Zhang et. al. (2014)

Akter et.al. (2013)




Chapter 3

Study I : Exploring Routine Use of Mobile Health Services:

Promotion or Prevention
3.1Introduction of Study |

With the dramatic advancement of mobile technologies, the rapidly increasing mobile
devices are infused into the healthcare industry. The introduction of mobile
technologies results in more accessible and affordable healthcare, which has profoundly
transformed healthcare delivery (Akter et al. 2010; Howell et al. 2005; Ivatury et al.
2009). Mobile health (mHealth) has been regarded as an effective approach to manage
health as acknowledged by the UN World Health Organization (Consulting 2014). The
burgeoning field of mHealth perfectly penetrates mobile technologies into the
healthcare sector, aids in the reduction of healthcare costs, and extensively improves
health condition (Kumar et al. 2013). Understanding the behavior of individual’s
acceptance of mHealth can pose significant influence of information technology (IT)
research, which encouragingly benefits the healthcare industry (Standing and Standing
2008). By contrast, the value of IT services can be realized through routine use rather
than first-time use (Bhattacherjee 2001). The daily use of health information technology
(HIT) can enhance the effectiveness of healthcare and might perform a predominant
role in the pursuit of the “meaningful use” of HIT (Ritu Agarwal et al. 2010). In the
information system field, extant literature tends to focus heavily on instrumental beliefs;
an example would be the perceived ease of use and perceived usefulness as prime
drivers of use intentions of IT (Lu et al. 2005), which has limited the extension in the
area of mHealth research. Knowledge with respect to other drivers of usage intentions

of mHealth must be researched further.



The present study seeks to investigate the following research questions: 1) Which
performance expectancies affect individuals’ adoption intention of mHealth; 2) Are
individuals influenced by the nurturing routine use intention of mHealth by promotion
or prevention foci? Our study aims to explore an unfamiliar antecedent of healthcare
behavior by introducing health performance expectancies (health promotion and
disease prevention) to contribute to the knowledge of behavioral intentions. The
moderating effects of regulatory focus, which has been rarely examined in previous
studies, can provide insights into the healthcare information system studies.

To address these research questions, we draw upon theory of reasoned action that people
would like to use new technologies when they expect positive outcomes by using such
technologies (Compeau and Higgins 1995; Ajzen and Fishbein 1975). From the context
of healthcare, reasoned action would inspire individuals to select one technology when
they anticipate good health performance after using it. Previous broad discussions in
psychological and IT studies have regarded “performance expectancy” as a driver to
users’ adoption behavior of IT (Venkatesh et al. 2003; D. Compeau et al. 1999; Yu2012;
Seethamraju et al. 2017). Based on hedonic principle (Higgins 1997), people
consistently tend to pursue positive outcomes (health promotion) and attempt to avoid
negative outcomes (disease prevention). Consequently, the current study attempts to
probe the influence of performance expectancies on the routine use intention of
mHealth services from two perspectives, namely, health promotion and disease
prevention. Moreover, psychology research has demonstrated that people constantly
have different regulatory foci, which are prone to appear in different levels of sensitivity
to the same stimuli (Higgins 1998). Regulatory focus theory proposes that these two
different regulatory foci can be classified as promotion and prevention foci. Hence, we

integrate promotion and prevention foci into our research model to examine the

14



moderation effects on the relationship between health performance expectancies and
routine ues intention.

This study makes several key research contributions. First, it adds health performance
expectancy to the existing HIT literature. Extant research has rarely examined this
concept as the major factors that determine individuals’ use intention of IT. Second, it
addresses IT routine use intention instead of IT use intention. This attempt can
potentially enhance our understanding of people’s use behavior in IT research. Third,
this study uses regulatory focus as its overarching theoretical foundation and introduces
promotion and prevention foci to exert moderating effects on the relationship between
individuals’ performance expectancy and routine use intention, which promotes the
development of motivational mechanisms in HIT research.

The next section expounds prior studies related to mHealth, performance expectancies,
and regulatory focus theory. Then, we develop our research hypotheses and establish
research model regarding the effects of health performance expectancies on mHealth
routine use intention and the moderating role of regulatory focus, followed by an
overview of the proposed methodology and data analysis results. A conclusion of our

results and implications for research and practice are also illustrated.

3.2Theoretical Background

3.2.2 Routine Use Intention

Users actually utilizing new technologies is the precondition of realizing their promised
benefits (Venkatesh et al. 2003). Extensive studies have been conducted to testify the
importance of adopting IT in an organizational context or in an individual level (Liang
et al. 2013; D. Compeau et al. 1999; Yu 2012). However, acceptance of technologies

only reveals the commitment to information system use; nonetheless, routine use of
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such technologies can reflect the integration of technology into people’s daily work
processes, which implies that the routine use of technology has a strong effect on
people’s performance (Saga and Zmud 1993). In an organizational set, routine use can
be defined as the standardized and routinized use of information systems by accepters
to support their daily work (Li et al. 2013). In HIT context, routine use refers to
recipients integrating HIT into their regular life to promote the enhancement of health
management.

Bhattacherjee (2001) asserted that successful application of new information
communication technology depends on continuous use rather than first-time use. In
other words, the extent of the effectiveness of a technology can only be measured when
stakeholders integrate such technology into their daily lives. Ritu Agarwal et al. (2010)
posited that routine use of HIT assists in achieving “meaningful use” of the technology,
which in turn contributes to performance improvement. Incorporating routine use
intention into the mHealth service context, interest is now focused on probing the
mechanisms that psychological characteristics affect service recipients’ routine use

intention.

3.2.3 Performance Expectancy

Performance expectancy is defined as the extent to which one believes that utilizing
technologies or systems can lead to positive outcomes (Venkatesh et al. 2003). This
conception has found many uses in different technology acceptance contexts. Compeau
et al. (1999) asserted that performance expectations are highly related to satisfactory
job performance when using computer technology. In addition, driven from outcome
expectancy, performance expectancy can play a dominant role in influencing

individuals’ use intention of mobile technology (Yu 2012). In theory of reasoned action,
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people would choose to use new technologies in the case of their possible expectation
on the positive outcomes of such use (Compeau and Higgins 1995; Ajzen and Fishbein
1975).

The effect of performance expectancy on health behavior or technology use behavior
has been supported in powerful human behavior theories and technology acceptance
theories. In social cognitive theory (SCT) (Bandura 1989), performance expectancy has
reciprocal interactions with self-efficacy and is viewed as an antecedent to technology
use. D. Compeau et al. (1999) further extended the SCT and applied it to the context of
computer adoption in organizations. They stated that performance-related outcome
expectations refer to the perceived job performance associated with utilizing computer
technology. Five different constructs adopted in unified theory of acceptance and use
of technology to depict performance expectations are perceived usefulness, extrinsic
motivation, job fit, relative advantage, and outcome expectations (Davis et al. 1992;
Thompson et al. 1991; Davis et al. 1989; Porter 1963). Venkatesh et al. (2003) stated
that all of the performance-expectancy-centered constructs have the strongest
prediction power of use intention of technology. In the health care area, health
expectancies can also encourage individuals to enact health behavior or use health-
related technologies, which in turn lead stakeholders toward better well-being.
Furthermore, expectancy theory provides a basic paradigm of individuals’ attitudes and
behavior stimulated by the cognitively oriented assumptions (Lawler and Suttle 1973).
Expectancy theory has been regarded as a theoretical foundation that assists researchers
in exploring users’ adoption behavior of new information system (De Sanctis 1983;
Robey 1979). Moreover, performance expectancy is one of the factors that has been

depicted in expectancy theory (Fudge and Schlacter 1999). The present study therefore
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examines performance expectancy of mHealth services from two perspectives, namely,
health promotion expectancy and disease prevention expectancy.

People who lack awareness of their health have few incentives to engage in health
behavior. By contrast, the predictors of intention to engage in a health behavior amount
to various outcome expectancies (Bandura 1998). In this regard, physical performance
expectancy tends to be the important determinant that triggers the use intention of
mHealth services. Therefore, aiming to gain a comprehensive understanding of the
mHealth adoption behavior inspires the present study to adapt health promotion

expectancy and disease prevention expectancy.

3.2.4 Regulatory Focus Theory

Based on the hedonic principle, people are specified to have constant intentions to
pursue happiness originating from positive outcomes; by contrast, they avoid pain
originating from negative outcomes (Higgins 1997). The hedonic principle can be
regarded as the radical assumption applied in long-standing motivational studies
(Higgins 2006) and has been utilized to explain the avoidance behavior of IT threat
(Liang and Xue 2009). Regulatory focus theory has extended the hedonic principle by
explaining the motivation behavior that satisfies two fundamentally different survival
needs, namely, nurturance and security (Higgins 1998, 1997). This theory leads to two
types of regulatory foci, namely, promotion and prevention foci (Liang et al. 2013).

Promotion focus is constantly motivated by the desire for growth and development.
Conversely, prevention focus is motivated by the need for safety (Johnson and Yang
2010). In an endeavor to achieve “ideal self,” promotion-focused population requires
fulfilling their accomplishments, aspirations, and hopes. They also tend to notice

positive outcomes, including gain, success, and reward. By contrast, to become “ought
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self,” prevention-focused population must assume duties, obligations, and
responsibilities. This group of people constantly focuses on the negative outcomes,
including punishment, failure, and loss (Higgins 1998).

The previous literature has demonstrated that perceptions, emotions, engagement, and
behavior can be affected by the regulatory focus to different contexts (Brockner and
Higgins 2001). Despite its role as an important approach to explore users’ IT behavior,
the application of regulatory focus theory has seldom emerged in information system
studies (Liang et al. 2013). Therefore, regulatory focus theory is employed to conduct
an empirical investigation on the moderator functions of different regulatory foci

affecting mHealth adoption intention.

3.3 Research Model and Hypotheses

Figure 3-1 shows our research model. Based on SCT and regulatory focus theory, we
hypothesize that health promotion expectancy promotes mHealth routine use intention.
Moreover, promotion focus strengthens the relationship between health promotion and
mHealth routine use intention. Similarly, disease prevention promotes mHealth routine
use intention; prevention focus strengthens the relationship between disease prevention
and mHealth routine use intention. In addition, to avert the influences of demographic
characteristics on mHealth routine use intention, I included age, gender, education, and
mobile use experience as control variables. Table 3-1 displays the adopted constructs
and their operational definitions.

Health promotion and disease prevention are commonly encountered and discussed in
the healthcare research area (Breslow 1999). Based on SCT and theory of reasoned
action, physical performance expectancy can be the predictors of health behavior

(Bandura 1998). The present study categorizes the adoption of HIT into health behavior.

19



Accordingly, when individuals perceive that anticipated performance will result from

Figure 3-1. Research Model
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the technology use, they may partake in routine use to enhance their health conditions.
Given that many researchers have awareness of the positive functionality of mobile
technology in the aspects of health promotion and illness prevention (Lupton 2012), the
expectancy of health promotion and disease prevention might empower individuals to
participate in routine health-promoting behavior (adoption of mHealth).

Promotion is a motivational expression that interprets people’s desire to pursue positive
outcomes (Lockwood et al. 2002). Health promotion is defined as “it seeks the
development of community and individual measures which can help people to develop
lifestyle that maintain and enhance the state of well-being” (Official US Public Health
Services Document 1979). We define health promotion expectancy as the expectation
that using mHealth services can promote one’s health condition. Individuals are prone

to discover the consequences caused by performing certain behaviors, and their future
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behaviors will be guided if repeated behaviors can lead to positive outcomes (Komaki
2003; Skinner 1953). If the imaginary incentives—using mHealth can promote the state
of well-being—can guide individuals’ own behavior, then they tend to have the
intention to use it on a daily basis. Therefore, we propose the following:

Hypothesis 1: Health promotion expectancy positively influences mHealth
routine use intention.
Prevention is a motivational expression that explains individuals’ avoidance behavior
on negative outcomes (Lockwood et al. 2002). Disease prevention focuses on
preventive perspective to reduce the risk of developing the underlying disease (Breslow
1999). Meanwhile, disease prevention expectancy is defined as the expectation that
one’s disease can be prevented effectively using mHealth services. Individuals refer to
the behaviors that can cause negative consequences and are prone to perform their
future behavior to avoid them (Komaki 2003; Skinner 1953). In the mHealth adoption
context, if people believe that using mHealth services can help them to be more aware
of how to prevent them from contracting certain disease, then they might develop the
intention to use the service. Given the above statements, we propose the following:

Hypothesis 2: Disease prevention expectancy positively influences mHealth
routine use intention.
Based on regulatory focus theory, individuals have different strategic propensities to
conduct behavior that moves toward their goals. Such regulatory focuses can affect the
motivational significance of difference stimuli (Higgins 1998, 1997). In the context of
HIT use, we propose that individuals’ regulatory focus can moderate the relationships
between the performance expectancy and routine use intention of mHealth services,
given that individuals can perceive their desired goals to fit their regulatory focus. This

framing can be explained by regulatory fit proposed by Higgins (2000). Regulatory fit
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occurs when individuals use goal pursuit means that fit their regulatory focus (Higgins
2000). People with promotion foci constantly focus on the positive outcomes, such as
success, happiness, and promotion. Promotion-centered incentive will be more
influential on a person with promotion focus (Liang et al. 2013). Promotion focus is
stimulated by the requirement of growth and development (Johnson and Yang 2010).
Individuals with promotion focus are eager to attain achievement and success of their
pursued goals (Higgins et al. 2001). Thus, we hypothesize the following:

Hypothesis 3: Promotion focus positively moderates the relationship between
health promotion expectancy and mHealth routine use intention.
Prevention focus frames the attention of loss. Prevention-focused individuals are
motivated to avoid pain, loss, and other negative outcomes (Higgins 1998). Moreover,
disease susceptibility indicates the negative physical outcome expectancy (Becker
1974). Shah et al. (1998) argued that individuals with prevention focus are inclined to
be influenced by prevention-framed incentives. In the healthcare area, disease
prevention can be described as prevention situations in which individuals perceive
avoiding disease as the desired goal, which fits the prevention focus tendency. Under
this framing, we predict that prevention focus will strengthen the relationship between
disease prevention expectancy and mHealth routine use intention. Therefore, we
propose the following:

Hypothesis 4: Prevention focus positively moderates the relationship between

disease prevention expectancy and mHealth routine use intention.
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Table 3-1. Research Constructs

Construct

Operational definition

Source

An individual’s intention to use mobile

3.4.1 Measurement Development

Routine use intention (Sundaram et al.
health services as a routine and in a
(RUI) 2007)
standardized manner in their daily life.
Expectancy seeks the development of
Health promotion
individual measures which can help people | (Compeau and
expectancy
to develop lifestyles that can maintain and | Higgins 1995)
(HPE)
enhance the state of well-being.
Disease prevention Expectancy that bad health condition can be
expectancy prevented. The negative physical outcomes | (Gulmans et al.
(DPE) expectancy. 2011a)
Promotion focus It is driven by the need for growth and
(PMF) development.
(Johnson et al,
Prevention focus It is driven by the need for safety.
2010)
(PVF)
3.4 Methodology

We developed the measures of the constructs based on the previous studies to promote

content validity. Multiple items were adopted to evaluate the theoretical constructs. We

reworded each construct to accommodate the context of mHealth adoption. Measures

for routine use intention, health promotion expectancy, disease prevention expectancy,

and promotion and prevention foci were adapted from Sundaram et al. (2007),

Compeau and Higgins (1995), Gulmans et al. (2011a), and Lockwood et al. (2002),

23




respectively (See Appendix B). We conducted a pretest before assigning the
questionnaires to participants. We received feedback from two IT professors and 20
doctoral students. We made minor changes to some items to enhance coherence. We
evaluated all the measurement items using a seven-point Likert scale (1 = “strongly

disagree” and 7 = “strongly agree”).

3.4.2 Data Collection

We conducted a survey to collect quantitative data in an “intelligent” community
delivering mHealth services to residents in Shanghai, China. We invited 180
participants across different age groups in the community to fill out the questionnaires.
Each participant was given 20 RMB cash as a reward for their participation. From the
180 distributed questionnaires, 154 questionnaires were acceptable. Before participants
filled out the questionnaires, we distributed leaflets to each of them to establish the
definition, functions, and benefits of mHealth services (See Appendix A). The
questionnaire consisted of two main parts. The first part required the respondents to
answer questions regarding their demographic information. The second part asked
questions related to their perceptions and opinions of mHealth services. All of the
measures of constructs were developed from extant literature and evaluated using a
seven- point Likert scale.

Among the 154 applicable respondents, the majority of them (61.04%) were female.
More than half of them (51.30%) were older than 30 years old. Most of them (65.58%)
had no university education. The median of years of mobile phone usage were 6 to 8

years. The detailed demographic information is shown in Table 3-2.
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Table 3-2. Demographic Profile of the Respondents

Characteristic Statistic

N %
Gender
Male 60 38.96
Female 94 61.04
Age
Less than 30 years old 75 48.70
More than 30 years old 79 51.30
Level of education
Primary school 2 1.30
Secondary school 55 35.71
Pre-university 44 28.57
University 36 23.38
Postgraduate 17 11.04
Years of mobile phones usage
Less than 2 years 9 5.84
2~4 years 11 7.14
4~6 years 21 13.64
6~8 years 36 23.38
8~10 years 32 20.78
More than 10 years 45 29.22

3.5 Analysis and Results

Structural equation modeling was utilized to analyze the proposed research model
because of its appropriate and comprehensive method in hypotheses testing in terms of
verifying the relationship between observed and latent constructs (Hoyle 1995). We
selected SmartPLS 2.0 software as our main statistic tool for data analysis. First, we
examined the measurement model to test the reliability, validity, and multicollinearity

of the variables. Next, we assessed the structural model and tested the proposed

hypotheses.
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3.5.1 Common Method Bias

The possibility of common method bias might occur due to the use of self-reported data
(Podsakoff and Organ 1986). To reduce common method bias, we conducted Harman’s
one-factor test (Podsakoff et al. 2003) to examine the five latent variables in our
theoretical model. Results have shown that five factors are present, and the covariance
explained by largest factor accounts for 29.16%. Therefore, common method bias is not

a concern in the present study.

3.5.2 Measurement Model

Reliability, convergent, and discriminant validity of the measurement model indicate
its goodness. The values of composite reliability and Cronbach’s alpha were all higher
than the recommended value of 0.707 (Nunnally 1967), indicating good reliability
(Table 3-3). In addition, the values of AVE were all above the threshold value of 0.50
(Fornell and Larcker 1981); thus, the result supports convergent validity. Discriminant
validity was assessed by evaluating the item loadings of expected constructs higher than
the cross loadings on any other constructs(Table 3-4), and the square root of the AVE
value of each indicator was greater than any other constructs (Fornell and Larcker 1981).
The results show that discriminant validity was also supported.

Table 3-3. Correlations and Discriminant Validity

CR Cronbach’s | AVE | RUI DPE | HPE PMF | PVF
Alpha
RUI | 0.932 0.891 0.821

0.906

DPE | 0.897 0.841 0.744
0.262 | 0.863

HPE | 0.877 0.813 0.641
0.458 |0.387 |0.801

PMF | 0.907 0.866 0.710

0.236 | 0.130 |0.161 | 0.843
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PVF | 0.853 0.896 0.749
-0.043 | 0.132 | 0.163 | 0.354 | 0.865

Note: RUI=Routine Use Intention, DPE=Disease prevention expectancy, HPE=
Health promotion expectancy, PMF=Promotion focus, PVF=Prevention focus,
Square roots of AVE are shown in bold on diagonal.

Table 3-4. Cross Loadings of Constructs

RUI DPE HPE PMF PVF
RUII 0.896 0.227 0.429 0.197 -0.075
RUI2 0.929 0.281 0.436 0.227 -0.018
RUI3 0.893 0.200 0.376 0.218 -0.023
DPEI 0.093 0.786 0.318 -0.031 0.069
DPE2 0.246 0.898 0.317 0.150 0.104
DPE3 0.266 0.900 0.372 0.132 0.146
HPEI 0.414 0.342 0.865 0.155 0.180
HPE2 0.291 0.282 0.735 0.015 0.150
HPE3 0.344 0.277 0.792 0.190 0.217
HPE4 0.400 0.331 0.804 0.136 -0.006
PMF1 0.235 0.178 0.159 0.858 0.265
PMF?2 0.196 0.119 0.112 0.871 0.268
PMF3 0.127 0.113 0.026 0.816 0.350
PMF4 0.206 0.020 0.202 0.824 0.334
PVF1 0.07 0.178 0.111 0.440 0.719
PVF2 -0.035 0.148 0.160 0.388 0.990

3.5.3 Structural Model

We used SmartPLS statistic tool to evaluate the significance of path coefficients () and

moderating effects. All the results are presented in Figure 3-2 and Table 3-5.
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Figure 3-2. PLS Results of Model Testing
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Table 3-5. The Structural Equation Model Results

Path B T Sig.
GEN->RUI 0.098 0.437 NS

Control variables EDU->RUI 20.066 1836 ¥
AGE->RUI 0.016 2.484 ok
Main effects HPE -> RUI 0.386 7.714 ol
DPE -> RUI 0.104 2.083 ok
Moderating effects | HPE*PMF-> RUI 0.194 3.472 ook
DPE*PVF -> RUI 0.110 0.856 NS

value|

significant.

Notel: when |t value| >2.610, P <0.01; when [t value| > 1.977, P <0.05, when |t

> 1.656, P < 0.1. Note2: ***p <0.01, **p <0.05; *p <0.1; NS: not

The main results show that the proposed model has a strong explanatory power, yielding
a total explained variance of 35.4% (R2 = 0.354). Health promotion expectancy (3 =
0.386, T = 7.714) acts as one of the most significant predictors in the present study

(Table 6). Together with disease prevention expectancy (f = 0.104, T = 2.083), it

positively affects routine use intention; thus, H1 and H2 are supported.




For the testing results of the moderating effect, promotion focus (f = 0.194, T = 3.472)
has a strong positive moderating effect on the relationship between health promotion
expectancy and routine use intention, thereby supporting H3. Hypothesis 4 posited that
prevention focus (p = 0.110, T = 0.856) positively moderates the relationship between
disease prevention expectancy and mHealth routine use intention. Therefore,

Hypothesis 4 is not supported. Summarized results for hypothesis testing are shown in

Table 3-6.

Table 3-6. Hypothesis Testing Results

Hypothesis Description Result

Hypothesis 1 (H1): Health promotion expectancy positively influences

: - : Support
mHealth routine use intention. pp

Hypothesis 2 (H2): Disease prevention expectancy positively

: : : - Support
influences mHealth routine use intention. PP

Hypothesis 3 (H3): Promotion focus positively moderates the
relationship between health promotion expectancy and mHealth | Support
routine use intention.
Hypothesis 4 (H4): Prevention focus positively moderates the
relationship between disease prevention expectancy and mHealth
routine use intention.

Not
Support

3.6 Discussion and Implications

3.6.1 Key Findings

Three main findings are determined in the present study. First, the results have
empirically verified that performance expectancies, health promotion expectancy, and
disease prevention expectancy are key elements contributing to individuals’ attitude
change toward routinized use intention of mHealth services. This finding is consistent

with the basic tenets of expectancy theory (Fudge and Schlacter 1999), which indicates
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that individuals’ cognitive assumptions or expectations influence their attitude and
behaviors toward pursuing a goal. Our results also show that health promotion
expectancy has a significantly stronger effect on routine use intention than disease
prevention expectancy, which suggests that the influences of health promotion and
disease prevention differ based on the types of behavior they intend to choose. A
plausible explanation of this finding is that individuals tend to choose HIT that can
positively promote their health conditions.

The second finding agrees with our hypothesis, that is, promotion focus strengthens the
relationship between health promotion expectancy and mHealth routine use intention.
Figure 3-3 shows the moderating effect of promotion focus in H3. Individuals’
regulatory focus can moderate the relationship between performance expectancy and
routine use intention of mHealth services, given that individuals can perceive their
desired goals to fit their regulatory focus. This framing can be explained by regulatory
fit, which occurs when individuals use goal pursuit means that fit their regulatory focus
(Higgins 2000). Based on regulatory focus theory, individuals with a promotion focus
involve sensitivity to approach positive outcomes and they are frequently eager to
pursue gains, advancement, and success. (Higgins 1997; Higgins et al. 2001). Health
promotion expectancy frames a promotion situation where the desired end states can be
obtained, which is compatible with the inclination with promotion focus. Therefore,
with the increase of promotion focus, health promotion expectancy tends to be

motivating and to cause a strong effect on routine use behavior.

Figure 3-3. The Moderating Effect of Promotion Focus on the Relationship

Between Health Promotion and Routine Use Intention
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The third finding is incompatible with our hypothesis, that is, prevention focus has no
effect on the relationship between disease prevention and routine use intention. The
possible explanation regarding this result is that regulatory fit can increase the intensity
of the value experience of a goal; thus, repulsiveness of goals will increase in intensity
(Cesario et al. 2004; Higgins 2006). R Agarwal et al. (2011) indicated that health
conditions and well-being can be endangered if individuals use inappropriate healthcare
services. Prevention-focused individuals consistently tend to be skeptical, prudent, and
self-cautious. Therefore, although prevention-focused individuals might perceive the
benefits of mHealth services in terms of disease prevention, they are not easily

convinced to accept it.

3.6.2 Theoretical Implications

The present study provides three contributions to the information system and healthcare
research. First, performance expectancy is adapted to the context of HIT research. We
propose that health promotion and disease prevention expectancies can effectively
influence individuals’ attitude change toward mHealth services. Extant literature has
rarely examined performance expectancies as the dominant factors that trigger
individuals’ use intention of IT.
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Second, this research addresses IT routine use intention rather than IT use intention.
Abundant studies have investigated IT use intention; however, few studies have
explored routine use intention of IT. The present work explores individuals’ routine use
intention of mHealth services, which enhances our understanding of people’s routine
use behavior in IT research.

Third, this study uses regulatory focus as its overarching theoretical foundation and
introduces the conceptions of promotion and prevention foci, which have moderating
effects on the relationship between individuals’ performance expectancy and routine
use intention. Promotion-focused individuals are motivated by health promotion
expectancy to conduct certain health behavior. In addition, the notion of regulatory
focus has rarely been explored in IT research, especially in the HIT context. Our
findings illustrate the moderating role of promotion focus, which contributes to the

development of motivational mechanisms in HIT research.

3.6.3 Practical Implications

The current study has two implications to practice. First, compared with disease
prevention, health promotion is more influential on mHealth service acceptance.
Therefore, health service providers should deliver personalized services, such that they
design and develop their products with the aim to help individuals develop a healthy
lifestyle that promotes and enhances the state of well-being. Second, given the different
regulatory foci of people, promotional-focused potential service adopters are sensitive
to success, improvement, and some other positive outcomes. Healthcare product
producers should notice their customers’ eagerness in making progress and aspirations
to achieve their goals. Therefore, for promotion-focused customers, their customized

healthcare products should also be promotion-oriented.
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3.6.4 Limitations and Future Research

This study has several limitations. First, data collection was only conducted in China
and may limit the generalizability of our findings. Thus, the applicability of this study
in other countries should be examined. Second, despite our random recruitment of
participants to reduce selection bias, the limited sample size is a limitation of this study.
Third, the definition of mHealth services is discussed unilaterally in this study. We only
explored the customization and interaction of mHealth services. Akter et al. (2013)
described the attributes of mHealth services to include mobility, ubiquity, accessibility,
and immediacy. Our future research aims to develop a suitable model to examine the

actual use behavior of mHealth services.

3.7 Summary of Study |

The present study examines the effects of performance expectancy, health promotion,
and disease prevention on individuals’ routine use intention of mHealth services by
integrating expectancy and regulatory focus theories. Data were collected from 154
participants, demonstrating that health promotion and disease prevention expectancies
have an effective influence on routine use intention. However, health promotion
expectancy has a considerably stronger effect than disease prevention expectancy. In
addition, health promotion expectancy has a significant effect on routine use intention
of mHealth services only for those individuals with a high level of promotion focus.
Furthermore, contrary to our research hypothesis, prevention focus exerts no effect on
the relationship between disease prevention and routine use intention. The findings of
this study can enrich the relevant theories and expand the research areas in mHealth

adoption and diffusion.
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Appendix A The Leaflet of Introduction to mHealth Services

mHealth Introduction

Mobile Heal th (mHealth) can be depicted as portable and wireless communication equipment such as mobile phones, tablet,

wearable devices. By virtue of the ubiquitous traits, mHealth devices have the potential to render them an increasingly

indispensable health management instruments around the world.
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Appendix B Measurement Items of Study |

Routine Use Intention: (Sundaram et al,2007)
RUII: I predict to incorporate mHealth services into my regular life schedule
RUI2: mHealth services will be pretty much integrated as part of my normal life routine

RUI3: mHealth services will be a normal part of my life

Health promotion expectancy: (Compeau and Higgins, 1995)

HPEL: If I use mHealth services, I will increase my effectiveness on promoting my
health.

HPE2: If I use mHealth services, I will spend less time on routine health services.
HPE3: If I use mHealth services, I will increase the quantity of output for the same
amount of effort in promoting my health.

HPE4: If I use mHealth services, I will increase the quality of output of promoting my

health.

Disease prevention expectancy: (Gulmans et al. 2011b; Gulmans et al. 2011a)

DPE1: I expect that I will be able to prevent disease more easily through use of mHealth
services.

DPE2: I expect that [ will be able to reserve time for preventing disease in my daily life
through use of mHealth services.

DPE3: I expect that as a result of using mHealth services more consistent and useful

disease prevention information can be given to us.

Promotion focus: (Lockwood et al. 2002)
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PMF1 : In general, I am focused on achieving positive outcomes in my life
PMF2 : Itypically focus on the successes I hope to achieve in the future
PMEF3 : I often think about how I will achieve my work goals

PMF4 :Overall,  am more orientated towards achieving success than preventing failure

Prevention focus: (Lockwood et al. 2002)

PVFI : I often worry that I will fail to accomplish my work goals

PVF2 : I am anxious that I will fall short of my responsibilities and obligations
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Chapter 4

Study II : Understanding Mobile Health Service Use: An Investigation

of Routine and Emergency Use Intentions

4.1 Introduction of Study II

Health information technology (HIT) has the potential to augment individuals’ health
conditions and enhance the quality of healthcare, thereby ensuring improved self-
management of health (Buntin et al. 2011). Mobile health (mHealth) is commonly
treated as an important component of HIT (Bauer et al. 2014) and plays an important
role in incidence detection, patient personal information collection, and provision of
medical care (Varshney 2014). mHealth can provide individuals with different
healthcare services that accommodate their different medical requirements (Free et al.
2013). The current study investigates individuals’ routine and emergency uses of
mHealth that contribute to the understanding of individuals’ different usage behaviors
of mHealth. The aim is to provide service providers and researchers with a
comprehensive understanding of the specific requirements for mHealth services, which
they can use to improve the design and development of these healthcare services.

Routine use, which has been articulated and tested empirically in extant IS literature
(Li et al. 2013; Saga and Zmud 1993; Sundaram et al. 2007), refers to the integration
of information technology into users’ daily life (Sundaram et al. 2007). Emergency use,
which is the counterpart of routine use, has rarely been investigated in current studies

and is likened to the application of appropriate features of technology under urgent
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situations. Investigating routine and emergency uses that can coexist in mHealth service
adoption is important in understanding the different usage behaviors of service
recipients and contributes to individuals’ realization of the benefits that each usage
behavior provides.

Comprehending the drivers of people’s use intention of mobile services and adapting
the services to fulfill people’s motives for using them is important (Nysveen et al. 2005).
Therefore, exploring the motivators that trigger the routine and emergency usage
behaviors of mHealth services is a worthwhile endeavor. However, scant research has
investigated why and how individuals choose emergency and routine uses of mHealth
services. Toward this end, we draw upon motivation theory to explain the formation
mechanisms of these different use behaviors and propose that emergency and routine
use might be stimulated by extrinsic and intrinsic motivations.

Deci and Ryan (2002) illustrated that extrinsic and intrinsic motivations can stimulate
individuals to partake in certain activities. People with extrinsic motivation focus on
the usefulness or benefits gained by taking part in an activity or performing a behavior.
By contrast, people with intrinsic motivation focus on the satisfaction or enjoyment
derived from an activity (Deci and Ryan 2002). Given that perceived usefulness is a
representative extrinsic motivator and perceived enjoyment is an important intrinsic
motivator (Brown and Venkatesh 2005; Davis et al. 1992; Li et al. 2013), we utilize
perceived usefulness and perceived enjoyment as two representative surrogate
constructs for extrinsic and intrinsic motivations in the present study. This study also
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examines the antecedents that predict the two motivators from the perspectives of
technological and psychological characteristics.

In summary, the objectives of our study are to (1) theorize two use behaviors, namely,
emergency and routine uses; (2) adopt motivation theory as a strong theoretical
foundation for addressing the relationship between extrinsic and intrinsic motivations
and two use behaviors (emergency and routine uses); and (3) examine the antecedents
of perceived usefulness and perceived enjoyment from the two characterized predictors.
The remainder of the paper is organized as follows. In Section 4.2, we provide the
theoretical background. In Section 4.3, we propose the research model and hypotheses.
In Section 4.4, we describe the methodology. In Section 4.5, we present the analysis
results. Finally, we discuss the findings, implications, limitations, and future research

in Section 4.6.

4.2 Theoretical Background

4.2.2 Routine and Emergency Uses

Routine and Emergency in Healthcare Context

Routine and emergency have often emerged as two comparative conceptions in the
healthcare research area. The common topics include utilizing health facilities to
provide patients with routine and emergency care (Gabrysch et al. 2012), providing
routine and emergency treatment on different diseases (Elnekave et al. 2013), and

evaluating the effectiveness of medicines by adopting routine and emergency analysis
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methods (Segatti et al. 1991). Specifically, whereas routine emphasizes the
characteristics of repeatability, standardization, and regularization, emergency reflects
primarily urgent and unexpected traits. The essential difference between these two
aspects lies in how people use technology under different situations to achieve better
health outcomes. Accordingly, we propose that the routine and emergency uses of
mHealth can be contrasted based on the different requirements of individuals. In this
study, we conceptualize the differences between individual’s routine and emergency
uses of mHealth services by drawing upon their different healthcare needs.

Routine Use and Emergency Use of mHealth

Prior studies refer to routine use as the use of IS in a standardized manner by individuals
to support their daily work (Li et al. 2013; Saga and Zmud 1993; Sundaram et al. 2007).
We define routine use as the individual use of mHealth services on a daily basis to
manage their health and achieve better health outcomes. The success of the application
using new IT depends on continuous use rather than first-time use (Bhattacherjee 2001),
and thus routine use is highlighted by its repetitive and standardized characteristics
(Saga and Zmud 1993), which have been discussed broadly in IS contexts (Meng et al.
2016; Wang and Hsieh 2006). By contrast, emergency use refers to the use of mHealth
services in situations requiring urgent medical care. Topics related to the design and
applications of emergency management systems have been examined widely in extant
IS literature (Annelli 2006; Blandford and Wong 2004; Yang et al. 2012). However,
the emergency use of IT has attracted limited attention. Prior studies have asserted that
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the implementation of appropriate measures in response to acute diseases (e.g., cardiac
disease) can lead to a significant improvement in patient outcomes and the reduction of
mortality rates (Canto et al. 1997; Schrading et al. 1993). mHealth has played a critical
role in providing proper healthcare in emergencies (Miah et al. 2017). We believe the
exploration of emergency use of mHealth services can contribute significantly to
individuals’ health and wellbeing. Accordingly, we extend the study of emergency use
into the domain of mHealth and emphasize individuals’ healthcare requirement under
urgent circumstances.

Routine Use and Emergency Use: Healthcare Requirements

Routine and emergency uses describe two distinct use behaviors performed by
individuals to achieve the same goals: better health outcomes. Routine and emergency
uses are expected to vary among individuals because people have different healthcare
requirements and needs for the usage of mHealth services. Whereas routine use focuses
on the standardized use of mHealth that lead individuals to gain a better understanding
of their health conditions and perform healthier behaviors (e.g., diet and exercise),
emergency use aims to help patients obtain appropriate disruptive care in urgent
situations and improve the efficiency of treatment in response to acute diseases.

The services of mHealth include utilizing mobile devices, such as mobile phones,
personal digital assistants, patient monitoring devices, and other wireless devices
(Nisha et al. 2015). Some of the services provided by mHealth require users to be
involved on a daily basis. For example, mHealth services can provide healthcare
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services to manage the daily activities of elderly who live independently, and other
mHealth applications have been developed to remind elderly to take medicine regularly
(Goyal et al. 2016). mHealth also plays an important role in managing chronic disease
such as cancer, diabetes, and heart disease by monitoring patients’ daily diet, exercise,
and medications and providing regular mobile-enabled interventions (Varshney 2014).
Such services require users, particularly diagnosed patients, to regularly input their
physical signs to mobile devices to monitor their health status (Nisha et al. 2015),
thereby leading service recipients to participate in the routine use of mHealth services.
mHealth can provide services including healthcare information to patients, physicians,
and other stakeholders, enabling real-time monitoring of physical signs, health data
collection, and mobile telemedicine (Yadav et al. 2016). Thus, the patient could choose
to use mHealth services on a daily basis to obtain real-time monitoring and receive
efficient guidance on diet and exercise.

mHealth can also provide appropriate treatment under urgent situations (Miah et al.
2017; Varshney 2014). Studies have asserted that the implementation of pre-hospital
measures in response to acute diseases (e.g., cardiac disease) leads to a significant
improvement in patient outcomes and a reduced mortality rate (Canto et al. 1997,
Schrading et al. 1993). Mobile technology can faster deliver healthcare services and
information to patients, which assists patients in making faster decisions in emergency
situations (Michalowski et al. 2003). Individuals can also receive appropriate medical
assistance during an emergency by using mHealth services, such as mobile application,
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wearable devices, and telemedicine services. Varshney (2014) claimed the importance
of mHealth in providing appropriate healthcare services for stakeholders in
emergencies in terms of accelerating the processes of urgent medical care, such as
incidence detection, transport to healthcare facilities, acquisition of patient information,
and provision of suitable medical care. Therefore, a patient with an acute disease or one
who encounters urgent incidents can choose the emergency use of mHealth services to
acquire appropriate medical assistance and improve treatment efficiency.

Given the above statements, we draw from two qualitatively different orientations to
theorize on the differences between individuals’ routine and emergency uses of
mHealth services. Routine use focuses on the standardized and regular use of mHealth,
while emergency use pertains to the use of mHealth under urgent circumstances. The
main difference between the two usage behaviors lies in individuals’ different
requirements for healthcare services. Toward this end, we adopt motivation theory as
our theoretical lens for examining the variations in individuals’ different use behaviors

of mHealth services.

4.2.3 Motivation Theory

Individuals partake in activities or perform behaviors ascribed to intrinsic and extrinsic
motivations (Deci and Ryan 2002). Intrinsically motivated behavior is associated with
people’s perceived pleasure, enjoyment, and satisfaction, while extrinsically motivated

behavior is associated with individuals’ desire to gain external benefits, such as money,
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rewards, and promotion (Deci and Ryan 2002). Accordingly, intrinsically motivated
people focus on the process of activity engagement, while extrinsically motivated
people focus on the consequences or results of the activity engagement (Vallerand et al.
1997). Intrinsic and extrinsic motivations are vital determinants that trigger individuals’
technology use intention (Ajzen 1991; Taylor and Todd 1995). Nevertheless, extant
literature has rarely investigated the effects of intrinsic and extrinsic motivations on IS
acceptance behaviors (Li et al. 2013), including HIT use behaviors of routine and
emergency uses.

From the utilitarian view of human nature, people’s behavior is strengthened by positive
outcomes to achieve instrumental value (Eisenberger and Cameron 1996; Van der
Heijden 2004); this deduction enhances the understanding of the influence of extrinsic
motivation on certain behaviors (Li et al. 2013). Considerable literature has argued that
perceived usefulness is an important extrinsic motivator influencing individuals’ use
behavior of IS (Brown and Venkatesh 2005; Davis et al. 1992; Venkatesh and Davis
2000). In an organizational setting, perceived usefulness is defined as the degree to
which individuals perceive that using an IS system can enhance their work performance
(Davis 1989; Davis et al. 1989). In the HIT use context, perceived usefulness refers to
the extent to which people believe that using HIT can improve patient care and
management (Hu et al. 1999). In this light, individuals who have utilitarian
considerations would use mHealth services to help them attain anticipated health
outcomes (Dwivedi et al. 2016). Accordingly, perceived usefulness, is adopted as a
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surrogate construct of extrinsic motivation to investigate the emergency and routine
uses of mHealth services.

By contrast, from a hedonic view of human nature, individuals pursue pleasure or
happiness to achieve self-fulfilling value, which is verified as the true essence of
intrinsic motivation (Van der Heijden 2004). Perceived enjoyment, which plays an
important role in presenting intrinsic motivation for IS use (Zajonc 1980), refers to the
extent to which people perceive that engaging in an activity by using IS is enjoyable
(Van der Heijden 2004). Individuals are more motivated by an activity that is enjoyable
than by the same activity that is less enjoyable (Suki and Suki 2011). Extant literature
has empirically demonstrated the effectiveness of perceived enjoyment on predicting
technology acceptance across a diverse area of research settings (Li et al. 2013). The
pleasant senses and joyful experiences of using a technology can stimulate users’
interest, which in turn trigger their use intention (Li et al. 2013; VVan der Heijden 2004).
In the healthcare context, traditionally, patients go to hospitals to receive medical
services through face-to-face interactions with physicians. As the occurrence of
mHealth, patients can choose healthcare services that are dominated by their
preferences related to cognitive, affective, and behavioral components of beliefs (Hong
and Tam 2006; Kim et al. 2008). Accordingly, mHealth adoption behavior can be
influenced by perceived enjoyment as the affective fun or pleasure derived from the

new experiences of using alternative healthcare services (Dwivedi et al. 2016). Toward
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this end, we focus on the influence of perceived enjoyment on routine use behaviors of

mHealth services.

4.3 Research Model and Hypotheses

Figure 4-1 depicts our research model. As extrinsic and intrinsic motivations can be the
determinants of IT use (Venkatesh et al. 2003), we mainly examine the impact of
perceived usefulness and perceived enjoyment on routine and emergency use intentions
of mHealth services. Two sets of antecedents for extrinsic and intrinsic motivations are
also identified, and they can be categorized into technological and psychological
characteristics. We believe that these antecedents are typical for explaining mHealth
use behaviors in the HIT research context.

Perceived usefulness, which refers to the extent to which an individual perceives a
technology can lead to improved performance, is a distinct representative of extrinsic
motivation for IS use (Davis et al. 1989; Davis et al. 1992). From the utilitarian
perspective, people can be motivated for good performance by material or physical
rewards (Hu et al. 1999; Saga and Zmud 1993). Davis (1989) demonstrated that, if an
IS is perceived as highly useful, then a positive use—performance relationship can be
obtained. In the mHealth context, individuals perceive that using a technology can help
them receive improved healthcare services or accomplish sound health management

that may encourage them to use the technology.
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Patients recover or even survive if they can deal with emergencies promptly and
effectively (Herscovici et al. 2007). Considering the lack of professional healthcare
knowledge and skills, individuals may be diffident about coping with unexpected
situations. mHealth services can provide appropriate healthcare in emergency situations
and assist people in receiving suitable emergency care (Miah et al. 2017). When people
perceive the benefits brought by using mHealth services to cope with urgent medical
care, they might have the use intention of mHealth services in emergency situations.
Additionally, utilitarian benefit is deemed as a powerful motivator to facilitate routine
development (Blau 1964). When individuals perceive that using mHealth services can
assist in improving health conditions and preventing diseases, they might be stimulated
to partake in a routinized use behavior of mHealth services. Following the reasoning
above, we propose the following:

Hypothesis 1a: Perceived usefulness is positively associated with individuals’
emergency use intention of mHealth.

Hypothesis 1b: Perceived usefulness is positively associated with individuals’
routine use intention of mHealth.
Perceived enjoyment is a representative intrinsic motivator to facilitate IS use (Davis
1989). From the hedonic perspective, individuals perceive that pleasant feelings of 1S
use effectively trigger users’ interest and cultivate positive perceptions toward IS,
thereby generating intentions of IS use. Dwivedi et al. (2016) also demonstrated that
the occurrence of a new alternative healthcare service (mHealth) stimulates patients to
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generate affective fun or pleasure, indicating that perceived enjoyment has a positive
impact on individuals’ behavioral intention for mHealth adoption. In addition, Li et al.
(2013) contended that intrinsic motivation can lead individuals to use IT on a daily basis.
The enjoyable feelings generated from the interaction with IS can promote users to
create pleasant reactions to IS (Venkatesh and Speier 1999), thus making users’ routine
use less vapid and tedious. Specifically, patients with chronic diseases are required to
execute long-term disease management to attain positive health outcomes, and
incentive strategies play a dominant role in promoting patients’ self-management
regularly (Miller et al. 2016). The enjoyable features of gamification in mHealth
services can exert an influence on facilitating patients’ self-management and encourage
them to routinely perform healthier behaviors. Therefore, intrinsically motivated
individuals might be activated to engage in the routine use of mHealth. The above
discussion leads us to propose the following hypothesis:

Hypothesis 2: Perceived enjoyment is positively associated with individuals’
routine use intention of mHealth.
Drawing from prior literature, we categorize two sets of antecedents for perceived
usefulness and perceived enjoyment, namely, technological and psychological
characteristics. These antecedents are specialized for HIT use instead of being
comprehensive. In such an endeavor, we can fully understand the effects of these unique

factors on the mHealth use context.

55



Technological characteristics are critical in affecting the adoption of mobile IS (Hsiao
et al. 2008; Lian et al. 2014; Lin et al. 2012). Perceived source credibility, perceived
service availability, and perceived diagnosticity are chosen as three typical
technological antecedents for perceived usefulness because they reflect three aspects of
mHealth. mHealth services enable anyone to gain access to healthcare services anytime
and anywhere, without locational and temporal constraints (Varshney 2009), thus
facilitating service availability. mHealth services assist individuals in self-diagnosing
by enhancing the accessibility of healthcare services, improving decision-making, and
facilitating chronic disease management (Varshney 2014). Kumar et al. (2013) argued
that an efficient and effective mHealth service can provide trustworthy and reliable
medical inferences in terms of psychological, physiological, and physical aspects; this
capability validates the credibility of mHealth services. Therefore, technological
characteristics, perceived diagnosticity, perceived source credibility, and perceived
service availability are chosen as typical indicators for perceived usefulness.

Perceived source credibility refers to the extent to which information users believe that
the information source is reliable, competent, and trustworthy (Bhattacherjee and
Sanford 2006; Sussman and Siegal 2003). Perceived source credibility, which has been
found to be an important influencing factor of individuals’ perceived usefulness
(Bhattacherjee and Sanford 2006), is defined in the current study as mHealth service
receivers’ perceptions of the credibility of the services. Perceived service availability is
defined as the extent to which an individual perceives a technology as being able to
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provide pervasive and timely connections (Hong and Tam 2006). According to Hong
and Tam (2006), perceived service availability is a salient antecedent for perceived
usefulness. In the absence of ubiquitous and pervasive traits, the usefulness of mHealth
services will be significantly weakened. Perceived diagnosticity, which has been widely
discussed in information searching, web-based information sharing, electronic
shopping, and online review literature (Hernandez et al. 2014, Jiang and Benbasat 2004;
Jiang and Benbasat 2007; Mudambi and Schuff 2010; Wang and Chang 2013; Yi et al.
2017), is defined as the extent to which consumers believe that offered product
information can assist them in fully knowing and becoming familiar with a product
(Mudambi and Schuff 2010). People with high levels of perceived diagnosticity have
an improved ability to appraise products and thus make appropriate use decisions (Jiang
and Benbasat 2007). In the current study, we define perceived diagnosticity of mHealth
services as users’ perceptions that the services and information provided by mHealth
can assist people in fully understanding their health condition. Service recipients can
achieve confidence in using a product if the product services are perceived as diagnostic
(Kempf and Smith 1998). If the level of diagnosticity of the current information is low,
consumers have a low degree of confidence in evaluating the product (Maheswaran et
al. 1992). Accordingly, we can conclude that people with high levels of perceived
diagnosticity can realize the usefulness of services fully, comprehensively, and

thoroughly. Given the statements above, we propose the following hypotheses:
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Hypothesis 3a: Perceived diagnosticity is positively associated with perceived
usefulness.

Hypothesis 3b: Perceived source credibility is positively associated with
perceived usefulness.

Hypothesis 3c: Perceived service availability is positively associated with
perceived usefulness.
Individuals partake in activities to fulfil their competence or efficacy (White 1959); this
fact strengthens the argument that individuals’ needs for competence and self-
determination promote their intrinsically motivated behaviors (Deci 1975). Self-
determination theory advocates that autonomy, competence, and relatedness are
representative innate psychological characteristics that facilitate the understanding of
human motivation behaviors (Deci and Ryan 2000). Therefore, we choose perceived
autonomy, perceived competence, and perceived relatedness as three salient
psychological antecedents for perceived enjoyment in exploring the motivational
behaviors of individuals to use mHealth. Autonomy, competence, and relatedness are
three psychological needs for people’s psychological growth, integrity, and well-being
(Deci and Ryan 2000; Vlachopoulos and Michailidou 2006). The need for autonomy
refers to individuals’ performance of self-endorsed behavior that is not influenced by
other factors (Deci and Ryan 1985; Ryan and La Guardia 2000); the need for
competence reflects people’s inclination to be effectively involved in the environment
to practice and show their capacities (Deci and Ryan 2000); and the need for relatedness

58



refers to one’s positive feelings that are closely associated with significant others and
loved ones or others in the same social environment (Ryan and La Guardia 2000).
Autonomy, competence, and relatedness play a role in influencing intrinsic motivation
(Deci and Ryan 2000) and may indirectly lead to different types of outcomes (e.g.,
enjoyment) (Cox et al. 2009). The psychological antecedents of perceived enjoyment
include curiosity, autonomy, competence, and relatedness.
Reeve (1989) demonstrated that curiosity stimulates and motivates people to explore
and investigate unknown or interesting matters. Individuals’ attention, curiosity, and
interest can be attracted by novelty and are intrinsically motivating activities (Reeve
1989). The conception of intrinsic motivation embraces not only the hedonic
perspective but also the innate need for accomplishment, curiosity, and learning
(Venkatesh and Speier 1999). The unique features of a new technology can arouse users’
curiosity and interest, thereby making interaction with mHealth services enjoyable. A
high degree of curiosity on the novel features of mHealth means a high degree of
perceived enjoyment. Thus, we propose that curiosity is a psychological predictor of
perceived enjoyment. Specifically, we posit the following:

Hypothesis 4a: Curiosity is positively associated with perceived enjoyment.

Hypothesis 4b: Autonomy is positively associated with perceived enjoyment.

Hypothesis 4c: Competence is positively associated with perceived enjoyment.

Hypothesis 4d: Relatedness is positively associated with perceived enjoyment.
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We also include four demographic characteristics as control variables to avoid

covariance issues. Age, gender, education, and mobile use experience are controlled for

emergency and routine use intentions.

Technological
Characteristics

Perceived
Source
Credibility

Perceived

Figure 4-1. Research Model and Hypotheses

H3a

H3b-

Service
Availability

Perceived
Diagnosticity

Perceived
Autonomy

Perceived
Competence

Perceived
Relatedness

Psychological
Characteristics

H3c

Héa

Héb,

H4c

Had

Motivation

Perceived
Usefulness

Perceived
Enjoyment

Hla

Hib

H2-

60

Usage Intention

Emergency
Use
Intention

Routine
Use
Intention

Control Variables:
age
gender
education
Mobile use experiences

Control Variables:
age
gender
education
Mobile use experiences




4.4 Method

4.4.1 Measurement Development

Most of the measures of the constructs were developed based on prior literature. For
the constructs that could not be found in existing relevant literature, we self-developed
the items. We adapted each construct to fit the mHealth context. Measures for perceived
source credibility were based on Bhattacherjee and Sanford (2006). We measured
perceived service availability with items adapted from Hong and Tam (2006), and
measures for perceived diagnosticity were adapted from Jiang and Benbasat (2007).
We adapted the items for curiosity from Reeve (1989), and we based the measures for
autonomy, competence, and relatedness on Vlachopoulos and Michailidou (2006). We
adapted the measures for perceived usefulness and perceived enjoyment from
Venkatesh et al. (2003), and the measures for routine use intention derived from
Sundaram et al. (2007). We self-developed the measures of emergency use intention to
accommodate our research context. As numerous literature has focused on routine use
of technology (e.g., Li et al. 2013; Wang and Hsieh 2006), few studies have explored
emergency use, which is an important counterpart of routine use to disclose individuals’
use behavior of IT. We therefore self-developed the items of emergency use intention
to specifically measure the urgent side of behavioral use of mHealth. All the
measurement items are provided in the Appendix “Measurement Items of Study 1I”.
To test the content validity of the measures, we conducted a pretest before

administering the questionnaires to the participants. We received feedback from 20
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research students and three professionals with medical backgrounds. We made a few
minor changes to some items to enhance the expressions. All measurement items used

a seven-point Likert scale (1 = “strongly disagree” to 7 = “strongly agree”).

4.4.2 Data Collection

We conducted a survey to collect data in a residential community in China. With the
aim of becoming an “Intelligent Health Community,” the community has been
authorized by the local government and has collaborated with community hospitals to
provide local residents with appropriate health education and consultation services,
track their physical data regularly through mobile healthcare services, and utilize GPS
technology to obtain residents’ locational information when they have urgent medical
requirements. We thus believe that residents in this community are an applicable target
for the data collection. Of the 260 completed questionnaires, 241 were deemed valid,
giving a response rate of 93%. Each respondent received 20 RMB in cash as a token of
our appreciation for their participation. Before distributing the questionnaires, we
introduced the conceptions, functions, and benefits of mHealth services to all
participants to assist them in fully understanding the new healthcare services. The
questionnaire contained two main parts. The first part was designed to collect
respondents’ demographic information. The second part asked questions to obtain

participants’ opinions and determine their use intentions of mHealth services.
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Among the 241 applicable participants, 105 were male (44%) and 136 were female
(56%), 141 (59%) were less than 30 years old, 173 (72%) had college level or above
education, and nearly half of them (48%) had mobile use experience over eight years.

We conducted a t-test to test the means between users who had mobile use experience
over eight years (A) and users who had mobile use experience less than eight years (B).
The results of Ta = - 27.56, Te= 26.99, and p <.05 indicate a significant difference

between these two populations.

4.5 Results

4.5.1 Measurement Evaluation

We used partial least squares (PLS) to conduct the data analysis because PLS is
regarded as a component-based structural equation modeling technique that is suitable
for maximizing explained variance (Gefen et al. 2011). We used SmartPLS 2.0 software
as our main statistical tool to evaluate and test the research model.

Table 4-1. Item Loadings and Cross-Loadings

Construct Item EUI PAU | PCOM | PDIA | PEN CUR | PRE | PSC | PU RUI | PSA
Emergency EUI1 091 0.37 | 0.25 0.13 0.26 0.11 025 | 0.27 | 0.22 | 0.15 | 0.24
Use EUI2 0.95 0.40 | 0.29 0.20 0.29 0.11 0.25 | 0.27 | 0.28 | 0.18 | 0.27
Intention EUI3 0.93 0.40 | 0.29 0.17 0.24 0.08 024 | 028 | 0.23 | 0.14 | 0.25
PAU1 0.25 0.80 | 0.48 0.41 0.66 0.38 034 | 053 | 041 | 041 | 0.36

Perceived PAU2 0.42 0.77 | 041 0.38 0.44 0.28 046 | 048 | 044 | 042 | 031
Autonomy PAU3 0.26 0.63 | 0.44 0.32 0.38 0.36 031 | 031 | 051 | 0.34 | 0.34
PAU4 0.32 0.66 | 0.35 0.25 0.36 0.18 0.35 | 0.35 | 043 | 0.36 | 0.29

Perceived PCO1 0.26 0.52 | 0.69 0.42 0.49 0.33 0.26 | 047 | 0.65 | 0.37 | 0.35
Competence PCO2 0.23 0.44 | 0.82 0.52 0.52 0.37 0.29 | 0.58 | 0.47 | 042 | 0.44
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PCO3 0.24 049 | 0.78 0.43 0.42 0.42 025 | 048 | 0.44 | 0.46 | 0.49
PCO4 0.15 0.29 | 0.67 0.28 0.40 0.25 0.20 | 0.36 | 0.23 | 0.32 | 0.30
PDIA 1 0.18 046 | 0.52 0.87 0.45 0.48 023 | 043 | 045 | 0.38 | 0.44

Perceived
PDIA 2 0.17 041 | 050 0.92 041 0.48 024 | 044 | 046 | 0.31 | 0.38

Diagnosticity

PDIA 3 0.15 042 | 050 0.91 0.44 0.51 023 | 0.39 | 048 | 0.36 | 0.41
PEN1 0.22 0.55 | 0.54 0.40 0.85 0.45 0.34 | 049 | 046 | 0.39 | 0.45

Perceived
PEN2 0.27 0.65 | 0.56 0.44 0.91 0.45 0.40 | 051 | 0.52 | 0.46 | 0.40

Enjoyment
PEN3 0.25 0.57 | 0.56 0.43 0.87 0.47 032 | 051 | 0.39 | 0.39 | 0.35
CUR1 0.08 0.37 | 0.38 0.41 0.49 0.86 022 | 040 | 0.33 | 0.31 | 0.25
Curiostiy CUR2 0.07 0.40 | 0.38 0.49 0.40 0.85 025 | 0.35 | 0.39 | 0.31 | 0.32
CUR3 0.13 0.31 | 041 0.48 0.40 0.80 0.26 | 0.33 | 0.35 | 0.29 | 0.42
PRE1 0.21 0.34 | 0.26 0.17 0.25 0.15 0.78 | 0.28 | 0.26 | 0.18 | 0.22
Perceived PRE2 0.26 0.39 | 0.30 0.20 0.33 0.23 0.84 | 0.37 | 0.29 | 0.24 | 0.25
Relatedness PRE3 0.10 0.34 | 0.20 0.25 0.25 0.26 0.69 | 0.16 | 0.27 | 0.26 | 0.26
PRE4 0.25 047 | 0.30 0.22 041 0.25 0.85 | 0.36 | 0.26 | 0.26 | 0.25
PSC1 0.23 0.55 | 0.53 0.42 0.52 0.45 0.37 | 0.83 | 0.37 | 0.38 | 0.28
Perceived Source | PSC2 0.23 046 | 051 0.35 0.43 0.31 0.30 | 0.85 | 0.34 | 0.34 | 0.25
Credibility PSC3 0.24 0.51 | 0.53 0.36 0.49 0.35 0.27 | 0.88 | 0.40 | 0.32 | 0.26
PSC4 0.28 0.48 | 0.59 0.43 0.48 0.34 034 | 0.79 | 0.39 | 0.30 | 0.34
PU1 0.18 051 | 056 0.42 0.45 0.34 031 | 041 | 0.82 | 0.42 | 0.47
Perceived PU2 0.16 049 | 0.46 0.45 0.36 0.32 029 | 0.34 | 0.82 | 0.36 | 0.44
Usefulness PU3 0.23 049 | 050 0.40 0.45 0.36 0.28 | 0.35 | 0.85 | 0.45 | 0.42
PU4 0.29 0.51 | 0.52 0.45 0.50 0.39 0.25 | 040 | 0.83 | 0.40 | 0.42
RUI1 0.14 046 | 0.52 0.32 0.40 0.29 021 | 0.37 | 045 | 0.86 | 0.43

Routine Use

RUI2 0.19 046 | 0.44 0.35 0.43 0.32 025 | 0.34 | 042 | 0.88 | 0.37

Intention
RUI3 0.11 046 | 041 0.35 0.39 0.33 032 | 032 | 041 | 0.85 | 0.36
Perceived PSAl 0.33 042 | 043 0.37 0.37 0.29 028 | 0.30 | 041 | 041 | 0.81
Service PSA2 0.13 0.32 | 0.40 0.33 0.37 0.41 022 | 022 | 045 | 0.30 | 0.80
Availability PSA3 0.20 0.34 | 0.45 0.40 0.35 0.21 025 | 0.28 | 0.38 | 0.38 | 0.77

As shown in Table 4-1, each item loading on their own construct was above 0.7;
therefore, convergent validity was supported (Peng and Lai 2012). In addition, the

loading of each item was significantly higher than the cross-loadings on any other
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constructs; thus, discriminant validity was supported (Hair et al. 1998). Table 4-2 shows

the values of the average variance extracted (AVE), composite reliability, and

Cronbach’s alpha for all constructs in the proposed model. The AVE scores were all

above the recommended cutoff value of 0.50 (Fornell and Larcker 1981), and the

composite reliability and Cronbach’s alpha values were all higher than the threshold of

0.707 (Nunnally 1967). These findings indicate that convergent validity was supported.

In addition, the square root of each construct’s AVE was higher than its correlations

with any other constructs. Discriminant validity was examined further.

Table 4-2. Descriptive Statistics and Correlation Matrix

X sD AVE CR o EUI PAU PCO PDIA PEN CUR PRE PSC PU RUI PSA
EUI 4.61 1.36 0.86 0.95 0.92 0.93
PAU 5.05 0.84 0.51 0.81 0.69 0.42 0.71
PCO 5.06 0.88 0.55 0.83 0.72 0.30 0.59 0.74
PDIA 5.42 0.98 0.81 0.93 0.88 0.18 0.48 0.56 0.90
PEN 5.08 1.07 0.77 0.91 0.85 0.28 0.67 0.63 0.48 0.88
CUR 5.18 1.06 0.70 0.88 0.79 0.11 0.43 0.47 0.55 0.52 0.84
PRE 521 0.86 0.62 0.87 0.80 0.27 0.50 0.34 0.26 0.41 0.29 0.79
PSC 4.77 0.99 0.70 0.90 0.86 0.30 0.60 0.65 0.46 0.58 0.43 0.38 0.84
PU 5.36 0.87 0.69 0.90 0.85 0.26 0.60 0.62 0.52 0.53 0.43 0.34 0.45 0.83
RUI 4.97 0.96 0.74 0.90 0.83 0.17 0.53 0.53 0.39 0.47 0.36 0.30 0.40 0.49 0.86
PSA 5.40 0.92 0.63 0.84 0.71 0.28 0.45 0.53 0.46 0.46 0.38 0.31 0.34 0.52 0.45 0.79

Note:

X= Mean; SD= Standard deviation; AVE = average variance extracted; CR = composite reliability; o = Cronbach’s alpha; EUI =

emergency use intention; PAU = autonomy; PCO = competence; PDIA = perceived diagnosticity; PEN = perceived enjoyment;

CUR = curiosity; PRE = relatedness; PSC = perceived source credibility; PU = perceived usefulness; RUI = routine use intention;

PSA = perceived service availability; Square roots of AVE are shown in bold on diagonal.
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4.5.2 Common Method Bias Testing

Because the data were collected from participants’ self-reports, common method bias
(CMB) might exist (Podsakoff and Organ 1986). Thus, following Podsakoff et al.
(2003), we first conducted Harmon’s one factor test to examine the latent constructs in
our theoretical model. The results showed that the first factor of the un-rotated solution
explained 30.09% of the total variance, indicating no existence of CMB. We then
conducted the marker variable analysis to test the existence of CMB. Following the
approach by Rénkko and Ylitalo (2011), we selected the construct of prevention focus
in our data set as the marker variable, which had low correlations with items in our
research model. The marker variable was tested on four endogenous latent variables:
perceived usefulness, perceived enjoyment, emergency use intention, and routine use
intention. The results revealed that the correlations and significance remained

unchanged, indicating negligible CMB in the current study.

4.5.3 Hypothesis Testing

Figure 4-2 presents the model’s testing results. The main results show that the proposed
model explained 15% variance (R?=0.15) in emergency use intention and 31% variance
(R?=0.31) in routine use intention. All the main effects were significant. Specifically,
perceived usefulness positively affected emergency use intention (=0.23, p <.01) and
routine use intention (f=0.34, p < .01), thus supporting Hla and H1b. Perceived

enjoyment ($=0.29, p <.01) was positively related to routine use intention; thus, H2
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was supported. Perceived source credibility (p=0.13, p < .01), perceived service
availability (f=0.22, p <.01), and perceived diagnosticity (f=0.28, p <.01) positively
affected perceived usefulness, thereby supporting H3a, H3b, and H3c. Perceived
autonomy (B=0.39, p < .01), perceived competence (f=0.28, p < .01), perceived
relatedness (B=0.06, p < .01), and curiosity (f=0.20, p < .01) positively affected
perceived enjoyment. Therefore, H4a, H4b, H4c, and H4d were also supported. Table
4-3 shows the results of the research hypothesis testing. Three possible reasons may
explain why low R-squared values are acceptable in this kind of social science research.
First, having such low values in social science where human behavior (use of eHealth
service) is being predicted is not uncommon. Rather, the relatively low values are
common in the extant technology adoption literature (Agarwal and Prasad 1999)
because user behavior is difficult to predict. Second, this novel research combines the
constructs of routine and emergency use and attempts to use it to predict the usage of
eHealth services. We believe having such low R-squared values reflects similar novel
research models. Finally, a substantial amount of variance is present in the usage of
mHealth service intentions that is not accounted for by perceived usefulness and
enjoyment. We believe that other factors should be added to the research model to

improve the ability to predict the usage of eHealth service intentions.
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Figure 4-2. PLS Results of Model Testing
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Table 4-3. Results of Hypothesis Testing

Hypothesis Descriptions Result
Hypothesis 1a: Perceived usefulness positively influences emergency use
. i Support
intention of mHealth.
Hypothesis 1b: Perceived usefulness positively influences routine use
: . Support
intention of mHealth.
Hypothesis 2: Perceived enjoyment positively influences routine use
: . Support
intention of mHealth.
Hypothesis 3a: Perceived diagnosticity positively affect perceived

Support
usefulness.
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Hypothesis 3b: Perceived source credibility positively affect perceived

Support
usefulness.
Hypothesis 3d: Perceived service availability positively affect perceived

Support
usefulness.
Hypothesis 4a: Curiosity positively affect perceived enjoyment. Support
Hypothesis 4b: Autonomy positively affect perceived enjoyment. Support
Hypothesis 4c: Competence positively affect perceived enjoyment. Support
Hypothesis 4d: Relatedness positively affect perceived enjoyment. Support

4.6 Discussion

4.6.1 Theoretical Implications

The present study provides three theoretical contributions. First, we focus on two
distinct usage behaviors: emergency and routine uses. As mHealth can provide with
healthcare services that satisfy individuals’ requirements under different situations, it
stimulates individuals to perform distinct behaviors toward mHealth use. Further, IS
use is deemed to be a broad behavioral category in extant IS literature and has
frequently been examined in forms of duration or frequency (Li et al. 2013). Therefore,
exploring the specific use behaviors of IS can contribute to the development of extant
IS literature. Accordingly, we mainly examine people’s emergency and routine uses of
mHealth services, which contributes to the existing IS knowledge in a promising way.
Second, our findings reveal that perceived usefulness acts as an extrinsic motivator that
effectively affects people’s emergency and routine use intentions of mHealth services.

Notably, perceived usefulness exerts stronger influence on routine use intention than
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on emergency use intention. Blau (1964) asserted that external stimulus (extrinsic
motivation) is an effective way to facilitate the process of routines and thus explicitly
illustrated that perceived usefulness exerts a stronger influence on routine use intention
than on emergency use intention. In addition, perceived enjoyment is closely associated
with routine use intention, indicating that hedonic motivation can also play an important
role in influencing individuals’ behavioral intention of mHealth services (Dwivedi et
al. 2016). Therefore, perceived usefulness and perceived enjoyment are found to be the
important elements that trigger individuals’ routine and emergency use intentions of
mHealth. This endeavor contributes to the understanding of the relationships between
IS use motivations and IS use behaviors.

Third, this study enriches the understanding of motivational theory by incorporating
different categorized antecedents of motivational beliefs. We find that technological
and psychological perceptions exert a positive impact on extrinsic and intrinsic
motivations on people’s use intention of mHealth services. Specifically, this research
presents how intrinsic and extrinsic motivators can affect two distinct use intentions
based on the perceptions of technological and psychological characteristics. The
findings reveal a possible theoretical perspective through which motivational factors

can be generated and the application of motivation theory can be broadened.
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4.6.2 Practical Implications

The current study has practical implications in both IS and healthcare domains. mHealth
service providers and researchers should recognize that individuals can exhibit both
emergency and routine usage behaviors, thereby offering unique opportunities for
mHealth service design and development. Specifically, service providers and
researchers should recognize that individuals are more likely to engage in routine use
of mHealth services when they have chronic diseases, improve health management, and
live independently (especially the elderly). Such individuals can integrate mHealth
services into their daily lives to manage chronic diseases, monitor their health status,
and perform healthy behaviors. Health monitor and remote diagnosis features can be
developed in the mHealth devices and applications. Services users can conduct daily
self-monitoring their physical signs, sleep cycle, and diet. In addition, physicians can
conduct real-time remote diagnosis through analyzing data gathered by mHealth
applications and provide feedback to their patients. Further, individuals are more likely
to perform emergency use behavior when they require emergency care under urgent
situations, such as acute diseases and unexpected incidence. Typically, when an
emergency happens, the crisis management process includes detecting the incidence,
transporting the patient to a healthcare facility, getting the patient’s information,
making decisions, and providing care (Varshney 2014). Under urgent circumstances,
the priority is to find an approximate method to minimize the immediate risks and speed

up the treatment process for the patients. In this regard, mHealth services providers are
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encouraged to develop application features that facilitate urgent calls to physicians or
hospitals (seeking professional healthcare assistance), a positioning system (position
patients’ geographic location), and treatment guidance (healthcare information
searching).

Our results have shown that perceived enjoyment affects routine use intentions of
mHealth services. The enjoyable feelings generated from interactions with IS can
promote users to create pleasant reactions to IS, making the use of healthcare services
less tedious and vapid (Venkatesh and Speier 1999). Service providers are therefore
encouraged to stimulate individuals’ intrinsic motivation (perceived enjoyment) by
developing features of the product that contain entertainment and gamification elements,
such as rewards, competition, and achievement. By contrast, perceived usefulness
influences individuals’ emergency and routine use intentions of mHealth. This finding
indicates that the mHealth usage behaviors of individuals are more likely to be driven
by utilitarian outcomes. People are more likely to perform routine and emergency use
behaviors when they perceive that using mHealth services can achieve good health
outcomes and satisfy their different healthcare requirements. We also investigated
several relevant technological antecedents for extrinsic motivation. The results indicate
source credibility, service availability, and diagnosticity are the three salient predictors
for perceived usefulness. Therefore, service providers should ensure the information
source is reliable, competent, and trustworthy, provide timely healthcare services, and
assist individuals in understanding the mHealth services comprehensively. Our data
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analysis also shows that females and highly educated participants exhibit considerable
interest in mHealth services. Service providers should thus target these populations as

major potential users.

4.6.3 Limitations and Future Research

This study has some limitations that can be explored further. As the data were collected
in China, this may affect the generalizability of this study. Future studies should thus
select a research sample from other demographic groups. This study is conducted in the
context of mHealth services. However, as mHealth services possess different features,
we only discuss its general characteristics. Future research should therefore explore the
mHealth services’ use behavior targeting its specific features. This study utilized
perceived usefulness and perceived enjoyment as two surrogates for extrinsic and
intrinsic motivations. Future studies can examine other forms of extrinsic and intrinsic
motivations to explore the effectiveness on IS use behavior. This study also examined
the effects of emergency and routine uses separately. Whether a correlation exists

between the two use behaviors needs to be discovered in future research.

4.7 Summary of Study II

This study explored different IS use behaviors by theorizing two use behaviors, namely,
emergency and routine uses, which lie in the situational difference of urgent and
rationalized orientations. We find that emergency and routine use intentions effectively

exert an influence on people’s behavioral use intention of IS. Drawing upon motivation
73



theory, we evaluated the relative influence of extrinsic motivation (perceived
usefulness) and intrinsic motivation (perceived enjoyment) on people’s emergency and
routine use intentions of mHealth. We also examined the theoretical and psychological
antecedents of extrinsic and intrinsic motivations, thereby contributing to advancing the
understanding of IS use motivations. This study provides instrumental insights for
practitioners to fully understand different IS use behaviors and to improve the quality

of services, thus satisfying users’ actual requirements.
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Appendix Measurement Items of Study |l

All measures used a seven-point Likert scale with anchors ranging from strongly
disagree (1) to strongly agree (7).

Emergency Use Intention (self-developed)
EUIL: I intend to use mHealth services under urgent medical requirement.
EUI2: | predict to use mHealth services in urgent medical requirement.

EUI3: | plan to use mHealth services when | am in urgent need for medical care.

Routine Use Intention (Sundaram et al. 2007)

RUIL: | predict to incorporate mHealth services into my regular life schedule

RUI2: The mHealth services will be pretty much integrated as part of my normal life
routine

RUI3: mHealth services will be a normal part of my life

Perceived Usefulness (Venkatesh et al. 2003)

PUL: Using the mHealth services would improve my health management.

PU2: Using the mHealth services will make it easier to manage my health.

PU3:Using the mHealth services would enhance my effectiveness on managing my
health.

PUA4: 1 would find the mHealth services useful in my health management.
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Perceived Enjoyment (Venkatesh et al. 2003)
PENL1: I find using the mHealth services will be enjoyable.
PENZ2: The actual process of using the mHealth services will be pleasant.

PENS3: I will have fun using the mHealth services.

Perceived Source Credibility (Bhattacherjee and Sanford 2006)

PSC1: The mHealth providing the healthcare services will be knowledgeable.
PSC2: The mHealth providing the healthcare services will be trustworthy

PSC3: The mHealth providing the healthcare services are supposed to be credible.

PSC4: The mHealth providing the healthcare services should be expert on health issue.

Perceived Service Availability (Hong and Tam 2006)
PSA1L: | expect that | would be able to use mHealth services at anytime, anywhere.
PSA2: | would find mHealth services to be easily accessible and portable.

PSAS3: | expect that mHealth services would be available to use whenever | need it.

Perceived Diagnosticity (Jiang and Benbasat 2007)
PDIA 1: The mHealth service is helpful for me to evaluate my health condition.
PDIA 2: This mHealth service is helpful familiarizing me with my health condition.

PDIA 3: This mHealth service is helpful for me to understand my health condition.
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Perceived Autonomy (Vlachopoulos and Michailidou 2006)

PAUL: The mHealth services will be highly compatible with my choices and interests.
PAU?2: | feel very strongly that the mHealth services will fit perfectly the way | prefer
to manage my health.

PAU3: | feel that using mHealth services to manage my health will be definitely an
expression of myself.

PAU4: | feel very strongly that | will have the opportunity to make choices with respect
to the way | manage my health through using mHealth services.

Perceived Competence (Vlachopoulos and Michailidou 2006)

PCOL1: | feel I will make a huge progress with respect to the health status | pursue
through using mHealth services

PCO2: | feel that I could manage my health effectively through using the mHealth
services.

PCO3: | feel that I will use mHealth services very well

PCO4: | feel that | will be able to manage with mHealth services | am involved.

Perceived Relatedness (Vlachopoulos and Michailidou 2006)
PREZ1: I perceive extremely comfortable with others through using mHealth services
PRE2: | feel that I will associate with others in a very friendly way through using

mHealth services
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PRE3: | feel there will be open channels of communication with others through using
mHealth services

PRE4: | perceive very much at ease with others through using mHealth services

Curiosity (Reeve 1989)
CUR 1: The mHealth services are interesting.
CUR 2: mHealth services stimulate my curiosity at a large extent.

CUR 3: I feel curious about how mHealth work.
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Chapter 5

Study III: Exploring the Influences of Service Characteristics on

Individuals’ Use Intention of Mobile Health Services

5.1 Introduction of Study/ll

Mobile health (mHealth) emerges as a new paradigm of health information technology,
transforms the traditional way of delivering healthcare services globally by providing
more accessible, pervasive and affordable healthcare services (Akter et al. 2013).
Extant technology acceptance literature has heavily focused on these instrumental
beliefs such as perceived enjoyment and perceived usefulness as the primary drivers of
individuals’ use intentions of technology (Lu et al. 2005). Service characteristic factors
are verified as the determinants in influencing people’s use intention of mHealth (Wang
et al. 2018). Exploring interactions among service characteristics that promote the
understanding of the influences of the services on users plays an important role in
improving service adoption rate (Blut et al. 2014; Wang et al. 2018). In this present
study, we mainly investigate the impacts of service characteristics including service
relevance and service accuracy on individuals’ use intention of mHealth services.
Service relevance, refers to the extent to service (information) provided meet people’s
need, is regarded as one of the distinct dimension measuring service quality and
influence individuals’ technology adoption behavior (Ho and Ho 2006). While, service
accuracy refers to the extent to individuals’ perception that the service (information)

provided is correct (Wixom and Todd 2005). Service accuracy is found to be an
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important factor influencing use intention of technology (Wixom and Todd 2005). The
objective of this current study is to explore how service characteristics (service
relevance and service accuracy) interact to influence individuals’ use intention of
mHealth services. In addition, behavioral and psychological literature reveal that people
with different personal traits tend to have different reactions toward technology.
People’s innovativeness positively affects their decision making and determines their
technology adoption behavior (Lu et al. 2005). Further, mHealth service appears to be
an emerging new technology and also a new pattern of healthcare service, users have
concern about their personal information might be disclosed and their personal data can
be used without permission, in turn, hinders people’s adoption behavior of mHealth
services (Guo et al. 2016). Therefore, we adopted innovativeness and privacy concern
as two moderators exert opposite influence between service characteristics and use
intention of mHealth services. Based on precede reasoning, we propose two research
questions: (1) How service relevance and service accuracy affect individuals’ use
intention of mHealth service? (2) How innovativeness and privacy concern moderate
the relationship between services characteristics and use intention of mHealth services.
To address the preceding research questions, we develop an integrative model based on
two service characteristics, as well as personal trait innovativeness and privacy concern.
Thereafter, the proposed research model was empirically tested by analyzing survey
data. This current research provides both theoretical and practical implications. It
broadens the horizons of technology acceptance research by investigating technology
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adoption behavior from the service characteristics perspective and focuses on
individuals’ perceptions of service attributes. Additionally, this research also assists in
explaining how personal traits exert moderating effects during the process. Therefore,
this can enhance our understanding of mHealth service use behavior. Furthermore, this
research can also provide practical suggestions for service providers regarding to

product design and feature development.

5.2 Theoretical Background

5.2.1 Service Characteristics

Understanding service characteristics assist people in understanding the effects of the
services on them. Service characteristic is a key element for evaluating the service
(Wang et al. 2018). Accuracy and relevance, are deemed as two vital elements in
influencing people’s online purchasing behaviors (Cheung et al. 2008), and have been
investigated broadly in the extant e-commerce studies (Delone and McLean 2003). In
addition, relevance and accuracy are also two important measures of information
quality. mHealth service is also regarded as one kind of information service, and the
features of information quality is also applicable to mHealth service (Wang et al. 2018).
Therefore, we adopted service relevance and service accuracy as two distinct service
characteristics, and primarily investigated their effects on individuals’ use intention of

mHealth services.
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Relevance is deemed as one of the most effective factor in the process of decision
making (Dunk 2004). Delone and McLean (2003) discussed that relevance is one
important dimension measuring information quality, and affects use intention of
technology. Service relevance positively influences online customers’ perception of
usefulness of the service, in turn, determining their information adoption decision
(Cheung et al. 2008). Hussein et al. (2015) described service relevance as it is associated
with wusers’ requirements, preferences, interaction history, trusted services,
authorization restrictions, and services ratings. There are certain studies have
demonstrated service relevance is a key indicator when building social service
framework and interaction mechanism (Hussein et al. 2015; Musa et al. 2010).
Accuracy has been widely discussed in different research area. In the healthcare context,
scholars attempted to probe the effects of diagnostic accuracy (Whiting et al. 2011),
drug accuracy (Gaikwad et al. 2007), treatment accuracy (Ahmad et al. 2011) and
informatics accuracy (Miner et al. 2014) on patients’ life and health performance.
According to Cheung et al. (2008), accuracy involves in the assessment of reliability of
the service. It also indicates the extent to people’s perception of the service (information)
is accurate (Wixom and Todd 2005).

However, scant studies have been conducted to investigate how service relevance and
service accuracy influence people’s use behaviors of mHealth services. Additionally,
few scholars have concentrated on the moderating effects of innovativeness and privacy
concern on the relationship between service characteristics and use intentions of
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mHealth services in existing literature. To narrow these research gaps, the extant study
thus attempts to explore the effects of service relevance and service accuracy on
people’s use intention of mHealth services. Further, we also investigate the moderating

effects of innovativeness and privacy.

5.2.2 Innovativeness

Prior innovation diffusion studies have found that individuals with highly innovative
awareness are active information seekers about new ideas. These people are capable of
dealing with uncertainty and have more positive acceptance intentions of new
technologies (Rogers 1995). Rogers (1981) conceptualized personal innovativeness
from an operational perspective as individuals can be classified as innovative if they
are early to adopt innovations. Midgley and Dowling (1978) defined innovativeness as
the degree to people make innovation decisions independently of communicated
experience of others. People with highly innovativeness always have highly confidence
towards new technology (Lu et al. 2005). Agarwal and Prasad (1998) categorized this
personal characteristic on technology adoption behavior as Personal Innovativeness in
Information Technology (PIIT), which is defined as individual’s willingness to try out
new information technology.

Personal innovativeness has been discussed broadly in innovation diffusion research
(Rogers 1995), the domain of marketing (Flynn and Goldsmith 1999), and social and

psychology studies, and played differing roles in extant theoretical framework (Lu et
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al. 2005). Agarwal and Prasad (1998) investigated the moderating effects of personal
innovativeness on the relationship between people’s perceptions (including perceived
relative advantage, ease of use and compatibility) and use intentions of new technology.
In addition, Agarwal and Karahanna (2000) proposed that personal innovativeness is
one of the dominant indicators of cognitive absorption, which is labeled as an
antecedent of two instrumental beliefs: perceived usefulness and perceived ease of use.
Further, Lewis et al. (2003) extended the technology acceptance model (TAM) by
introducing the effects of personal innovativeness in information technology on
perceived usefulness and perceived ease of use. Although personal innovativeness has
been explored widely in different research scenario, rarely studies have been conducted
to integrate this personal traits into technology acceptance research, and even fewer into
use intentions of information technology innovations (Lu et al. 2005).

In the present study, we mainly investigate the moderating role of personal
innovativeness on service characteristics and use intention of mHealth services. This
attempt can further our understanding of the process by expounding the role of personal

traits in the process of technology adoption.

5.2.3 Privacy Concerns

Extant privacy research primarily focus on the motive and inhibitive characteristics
regarding to the information disclosure (Xu and Gupta 2009). Privacy concern has been

discussed broadly in information system studies. Smith et al. (1996) introduced the
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notion of Concern for Information Privacy (CFIP). This instrument categorizes
information privacy concern into four dimensions: collection, unauthorized secondary
use, errors and improper access. These dimensions have been deemed as representative
measurements towards privacy concerns. Additionally, Malhotra et al. (2004)
integrated the instrument of Concern for Information Privacy into the internet context
and developed the notion of Internet Users Information Privacy Concerns (IUIPC).

Privacy refers to people have rights to prevent their personal information from leaking
to third parties (Varshney 2014). Scholars have attempted to redefine privacy from
different perspectives to enrich extant privacy research (Guo et al. 2016). In recent
literature, service and information privacy concerns draw increasingly attentions.
Privacy concerns have been widely discussed in the social network literature. Li et al.
(2011) argued that information privacy concerns refer to individuals’ concern about
information privacy, are not targeted to a specific website or company. Stieger et al.
(2013) concluded that privacy concern is a prime reason for users’ abandon of their
social network accounts. It reports that 69% of adults express their concerns originated
from the fact that their activity records maintained by the social media sites leading to
private and secure issues (Madden and Rainie 2015). In the e-commerce research
context, privacy concerns has been deemed as one facet of risk that people worry about
disclosing private information online to third parties (Cocosila and Archer 2010;
Shareef et al. 2008). In the mHealth scenario, as mHealth is an emerging development,
users uncertain about providers’ operations and might be fear of their health data
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disclosing. Thus, privacy concern is a nonnegligible element in the process of mHealth

diffusion (Guo et al. 2016).

5.3 Research Model

This study is designed to investigate the effects of service relevance and service
accuracy on individuals’ use intention of mHealth services. Additionally, we also test
the moderating effects of innovativeness and privacy concern on the relationship
between service characteristics and use intentions of mHealth services. The proposed

research model is illustrated in Fig. 5-1.

Figure 5-1. Research Model
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5.3.1 Effects of Service Characteristics on Use Intentions

Effects of service relevance

Individuals tend to perceive outcomes when they get in touch with new services.
External information might influence people’s decision to adopt required technology or
service (Wang et al. 2018). Drawing upon the elaboration likelihood model, it illustrates
that external information primarily affects people’s attitudes, and then determining their
behaviors. (Ho and Bodoff 2014). The elaboration likelihood model suggests that the
relevance of information contents is significantly influence information users. It implies
that information receiver will show positive attitudes if the information content is
highly relevant to them (Haimerl and Fries 2010). Olshavsky (1985) discussed that
individuals have intentions to appraise a product or service by virtue of their purchase
decision criteria when they perceive that the information provided satisfy their needs.
This implies that individuals’ perception of service relevance is a significant indicator
for their future use behavior (purchase).

Moreover, relevance is an essential element consisting of information quality (Cheung
et al. 2008). mHealth service can be attributed to one kind of information service, thus
the features of information service are also applicable in the mHealth service (Wang et
al. 2018). According to DelLone and McLean’s updated information system success
model (2003), relevance is regarded as one important component of information quality,

is positively associated with use intention of technology. Wang et al. (2018) also
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expresses that the relevance of mHealth service to individuals indicating more
tendentious use intention of the service. Therefore, we propose that:

Hypothesis 1: Service relevance positively influence individuals’ use intention
of mHealth service.
Effects of service accuracy
Accuracy is deemed as one distinct dimension of traditional service quality (Yang et al.
2003). In D & M IS Success Model, accuracy is attributed to one of the measurement
of information quality (Delone and McLean 2003). Accuracy of service’s information
indicates the reliability, also represents people’s perception about the information is
correct (Wixom and Todd 2005). The updated D & M IS Model indicates that both
information quality and service quality are positively associated with intention to use
of technology. According to Gu et al. (2009), the accuracy of mobile banking service
can stimulate people’s usefulness perception, in turn, triggers the use intention of the
service. In this light of discussing, if individuals perceive the service provided by
mHealth is accurate and reliable, they might have the use intention of mHealth service.
Therefore, based on the above reasoning, we hypothesize:

Hypothesis 2: Service accuracy positively influence individuals’ use intention of

mHealth service.
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5.3.2 Effects of Innovativeness

Prior literature demonstrates that innovation is always related to uncertainty,
imprecision and risk (Thiesse 2007). Personal innovativeness, has been described as
certain people’s particular personal traits, symbolizes the risk-taking propensity
(Agarwal and Prasad 1998). According to the theory of the diffusion of innovations,
people develop their beliefs about new technologies by collecting information
originated from various media. If individuals have high level of innovativeness, they
have highly tendency to be more interested in the target technology when they expose
to different sources of media (Agarwal and Prasad 1998). Individuals’ technology
adoption decisions are affected by the innovativeness, and this personal trait differs
among people (Xu and Gupta 2009). Innovators always perform certain characteristics
behaviors (Rogers 1995). They are always sensitive to new things, seeking active
information, and are more open minded to accept different features of technology. In
the mHealth context, when individuals perceive the service meet their requirements and
is relevant to them, the ones with higher level of innovativeness traits are more likely
to have use intention than those with lower level of innovativeness. Similarly, when
individuals perceive the service/ information provided by mHealth is accurate and
reliable, the more innovative ones have more propensity to have use intention of
mHealth service. Therefore, we propose:

Hypothesis 3a: Personal innovativeness positively moderate the relationship

between service relevance and use intention of mHealth service.
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Hypothesis 3b: Personal innovativeness positively moderate the relationship

between service accuracy and use intention of mHealth service.

5.3.3 Effects of Privacy Concern

Service/information privacy concerns refers to individuals worry about the disclosure
of personal information (Li et al. 2011). Privacy disclosure is seemed as one facet of
risk that individuals might encounter when they using mobile information and
communication technology as a health promotion intervention (Cocosila and Archer
2010). mHealth is an emerging healthcare service, individuals still remain in the phase
of exploring the new service. They are diffident in service providers’ operations and
regulations, and have concerns about their privacy information especially their personal
health information might be accessed by third parties and used in unknown purposes.
According to Guo et al. (2016), privacy concerns exerts negative effects on influencing
consumers’ adoption intention of mHealth services. Applied within the present context,
we propose that privacy concerns plays a negative role in influencing the relationship
between service characteristics and use intention of mHealth services.
Based on above reasoning, we hypothesize:

Hypothesis 4a: Privacy concern negatively moderate the relationship between
service relevance and use intention of mHealth service.

Hypothesis 4b: Privacy concern negatively moderate the relationship between

service accuracy and use intention of mHealth service.
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5.4 Methodology

5.4.1 Data Collection

A survey was conducted to test our hypotheses. We distributed questionnaires in a local
company producing healthcare products in China. Our respondents were targeted to the
customers of the company in China. This study is designed to investigate individuals’
perceptions of services characteristics and use intentions of mHealth services. The
customers of healthcare company might pay more attention on their health and eager to
change their health conditions. Therefore, we believe that the customers of the
healthcare company are appropriate for data collection. Each of them was given 20
RMB as a reward for their participations. We initially provided a brief introduction of
mHealth services to the participants and then distributed the questionnaires to them.
The questionnaires contain two main parts. The first part was designed to collect
respondents’ demographic information. The second part was asked about respondents’
perceptions regarding to mHealth services.

All the measures of constructs were adapted from previous literature (see Appendix
Measurement Items of Study III), and were evaluated by a seven-point Likert scale
with anchors ranging from strongly disagree (1) to strongly agree (7). The measures for
service relevance were adapted based on Cheung et al. (2008). We adapted the measures
for service accuracy from Wixom and Todd (2005). The measures for innovativeness
were adapted from Lee (2013). In addition, we adapted privacy concern from Cocosila

and Archer (2010). The measures for the use intention were followed Johnston and
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Warkentin (2010). We also included demographic characteristics, such as age, gender,
education and mobile use experience as control variables. The adopted constructs and
the operational definitions are displayed in Table 5-1.

Table 5-1. Research Constructs

Constructs Operational definition Source

The service provide by mHealth is
relevance to personnel need (Cheung et al. 2008)

Service relevance
(RLVN)

Service accuracy | The users’ perception that the mHealth | (Wixom and Todd
(PMSA) service is correct. 2005)

Innovativeness People willing to try out the new
) ) (Lee 2013)
(INOV) information technology.

The extent to individuals are disturbed

Privacy concern | about the information collection practices | (Cocosila and Archer
(PRCO) of others and how the acquired information | 2010)

will be used.

The questionnaires were firstly constructed in English, and then were translated in
parallel into Chinese. We removed unqualified samples to improve the validity of the
questionnaires. We totally distributed 400 questionnaires, and 350 of them were
recognized as valid responses, indicating the response rate of 87.5%. The demographic
information is displayed in Table 3-2. Among the 350 respondents, 141 of them were
male (40%) and 209 were female (60%). 175 of them were more than 30 years old
(50%). 121 of them went to university or above, nearly 35 % in total. About 68% of

participants have more than 6 years mobile use experience.
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Table 5-2 Respondents’ Demographics

Characteristic Statistic

N %
Gender
Male 141 40.29
Female 209 59.71
Age
Less than 30 years old 175 50.00
More than 30 years old 175 50.00
Level of education
Primary school 4 1.00
Secondary school 112 32.00
Pre-university 113 32.29
University 85 24.29
Postgraduate 36 10.29
Years of mobile phones usage
Less than 2 years 20 571
2~4 years 28 8.00
4~6 years 59 18.43
6~8 years 64 18.28
8~10 years 69 19.71
More than 10 years 110 31.14

5.4.2 Measurement Model

In our study, Smart PLS was used to examine the measurement and structural model.
We first tested the reliability of each construct by checking the value of composite
reliability (CR), Cronbach’s alpha and average variance extracted (AVE). The results
showed that the values of composite reliability and Cronbach’s alpha were all above

the threshold value of 0.70 (Nunnally 1967) and the values of AVE were all higher than
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0.5 (Fornell and Larcker 1981), thus indicating reliability was supported. In addition,
the loadings of each item were greater than 0.70, showing convergent validity was
sufficient. Moreover, discriminant validity was assessed by valuing the factor loadings
of expected constructs higher than the cross loadings on any other constructs and the
correlations between constructs were smaller than the square root of the AVE value of
each indicator (Fornell and Larcker 1981). The results showed that discriminant validity

was acceptable. The results are shown in Tables 5-3 and 5-4.

Table 5-3. Descriptive Statistics and Correlation Matrix

CR Cronbach’s | AVE | RLVN | PMSA | INOV | PRCO ul
Alpha
RLVN | 0.893 0.821 0.737 0.860
PMSA | 0.929 0.886 0.813 0.490 0.902
INOV | 0.916 0.863 0.785 0.265 0.244 | 0.886
PRCO | 0.916 0.862 0.785 | -0.158 | -0.07 | -0.08 | 0.886
BI 0.939 0.903 0.838 0.385 0.387 | 0.342 | -0.153 | 0.915

Notel: RLVN =Service relevance, PMSA =Service accuracy, INOV =
Innovativeness, PRCO =Privacy concern, Ul=Usage intention.

2. The diagonal value in bold print represents the square roots of the AVEs.

Table 5-4. Loadings and Cross Loadings of Constructs

RLVN PMSA INOV PRCO Bl
RLVN 1 0.837 0.401 0.242 -0.098 0.322
RLVN 2 0.903 0.439 0.193 -0.149 0.346
RLVN 3 0.835 0.421 0.249 -0.157 0.322
PMSA 1 0.418 0.921 0.197 -0.064 0.392
PMSA 2 0.468 0.912 0.217 -0.071 0.335
PMSA 3 0.447 0.871 0.255 -0.046 0.311
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INOV 1 0.235 0.218 0.879 -0.090 0.295
INOV 2 0.232 0.196 0.907 -0.089 0.334
INOV 3 0.201 0.238 0.871 -0.030 0.275
PRCO 1 -0.096 -0.013 -0.080 0.854 -0.129
PRCO 2 -0.167 -0.086 -0.079 0.927 -0.145
PRCO 3 -0.152 -0.076 -0.055 0.873 -0.131
ull 0.315 0.344 0.331 -0.157 0.902
ul 2 0.376 0.346 0.280 -0.097 0.910
ul3 0.365 0.371 0.327 -0.165 0.933

5.4.3 Common Method Bias Testing

As we use respondents’ self-report data, common method bias might occur to weaken
the validity of the results (Podsakoff et al. 2003). In order to test this problem, we used
marker variable analysis followed the procedures proposed by Rénkko and Ylitalo
(2011). We used three factors in our data set with low correlations with the factors in
our research model as marker variables. Next, we included these variables in our model
to test their influences on use intention of mHealth services. The results have shown
that these three marker variables have no impacts on the endogenous latent variable,

indicating that common method bias is not concern in our study.

5.4.4 Structural Model

The results showed that the main effects are significant. Both perceived service
relevance ( = 0.390, T =5.460 ) and perceived service accuracy (f =0.101, T = 1.756)
positively influence use intentions of mHealth, and yields a total explained variance of

=42.6% (R?), thereby supporting hypotheses H1 and H2 Additionally, we also tested
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the moderating role of innovativeness and privacy concern. innovativeness positively
influences the relationship between perceived service accuracy and use intention (p =
0.188, T = 2.458), while having no effect on the relationship between perceived
service relevance and use intention (B = -0.127, T =1.540). This indicates that
hypotheses H3a is supported, but H3b is not. Further, the results indicated that privacy
concern has a negative effect on the relationship between perceived service relevance
and use intention (B =-0.125, T = 1.732), but having a positive effect on the relationship
between perceived service accuracy and use intention (f = 0.187, T = 2.440). Thus,
hypotheses H4a is supported and H4b is not supported. The results of the structural
model are presented in Fig. 5-2 and Table 5-5.

Fig.5-2. PLS Results of the Structural Model

Innovativeness

Service Characteristics

H3a
0.188**
H3b R2=42.6%

\ -0.127

H1
0.390***

Perceived
Service
Relevance

Use
Intention

Perceived
Service
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Control variables :

age,
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education,
mobile use experience
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Table 5-5. The Structural Equation Model Results

Path B T Sig.
Main RLVN — Ul 0.390 5.460 falaied
effects PMSA —UI 0.101 1.756 *

RLVN* INOV —UI 0.188 2.458 ko
Moderating | PMSA* INOV —UI -0.127 1.540 NS
effects RLVN* PRCO —UI |-0.125 1.732 *

PMSA* PRCO —UI | 0.187 2.440 **
Notel: when |t value| > 2.610, P <0.01; when |t value| > 1.977, P < 0.05, when |t
value| >1.656, P <0.1. Note2: ***p <0.01, **p<0.05; *p <0.1; NS: not
significant.

5.5 Discussion of Studyll

The purpose of this present study was to investigate the roles of service characteristics
exerted in the process of mHealth service acceptance. A theoretical research model was
developed to explore individuals’ use intention of mHealth services and also examine
the moderating effects of innovativeness and privacy concern. Service relevance
significantly have positive influence in individuals’ use intention of mHealth servcies,
and service accuracy also positively influence individuals’ use intention of mHealth
services. Innovativeness exert positive moderating effects on the relationship between
service relevance and use intention of mHealth, but has no moderating effects on the
relationship between service accuracy and use intention of mHealth. Moreover, privacy
concern negatively influence the relationship between service relevance and use
intention, but positively moderating the relationship between service accuracy and use

intention of mHealth. Based on the research results, we concluded three key findings.
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5.5.1 Key Findings

First, this research integrated service characteristics into mHealth research context.
service relevance and service accuracy are regarded as two representative elements of
service characteristics. Service relevance refers to the extent to service provide by
mHealth can meet individuals’ need. Service accuracy reflects the degree to which the
service/information provided by mHealth is accurate and reliable. We found that both
service relevance and service accuracy positively influence individuals’ use intention
of mHealth services. The findings indicate that when individuals perceive the mHealth
services can meet their healthcare requirement, and the services provided are accurate
and reliable, they might be interested in using the service.

Second, the results show that innovativeness exerts positive moderating effects on the
relationship between service relevance and use intention of mHealth services. This
finding suggests that if potential users of mHealth services are innovators and always
willing to try out new technologies or services, they tend to be pay more attention on
the relevance of the service and care about whether mHealth service can satisfy their
personal needs. This implies that individuals with innovativeness are more influenced
by service relevance towards mHealth use.

Third, the study also explores the moderating role of privacy concern. Privacy concern
is found to negatively moderate service relevance, but positively moderate service
accuracy. The finding indicates that individuals seek reliable service when they worry

about their personal information disclosure. It interprets that individuals will choose to
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use mHealth services when they perceive the services provided are dependable and
trustworthy even bearing with privacy concerns. Simultaneously, the finding also
suggests that individuals with privacy concern are less willing to use mHealth services

no matter how the service meet their requirements.

5.5.2 Theoretical Implications

This study provides several theoretical contributions. First, this research extends the
previous understanding of the technology acceptance research that only considers the
instrument beliefs such as perceived usefulness, perceived enjoyment and perceived
ease of use as the antecedents of adoption intention of technology and fails to discover
other silent influencing factors (Lee et al. 2017). In the current study, we investigate
individuals’ use behaviors in the mHealth research context, and expound individuals’
use intentions by introducing the perspectives of service characteristics. This study has
investigated the effects of service relevance and service accuracy, two representative
service characteristics, on use intention of mHealth service, and provides a new insight
into individuals’ acceptance behavior of mHealth.

Second, this study also contributes to mHealth research by investigating individuals’
different personal traits. Potential users of mHealth service might react differently when
they have different personal attributes (Guo et al. 2016). In this current study, we
incorporated innovativeness as one of the moderator to influence the relationship

between service characteristics and use intention of mHealth. In this interaction process,
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it shows that innovativeness has impact on service relevance and cannot influence
service accuracy. The adoption of innovativeness augments our understanding of the
technology adoption process by explaining the role of personal traits.

Moreover, we also examine the influence of privacy concern. Privacy concern is
deemed as one the primary concerns in health services (Zhang et al. 2017). We adopted
privacy concern to examine its moderating role in the mHealth research. Privacy
concern can negatively moderate service relevance and positively moderate service
accuracy. Therefore, this attempt provides fresh insights for researchers to explore the

impacts of personal traits in the technology and health domain.

5.5.3 Practical Implications

In addition, this study also has new insights for practitioners and assist them in
developing better mHealth services. Service relevance and service accuracy positively
affect individuals’ use intention of mHealth services. It implies that individuals’
perceptions about the services are very important for influencing their future use of
mHealth. Therefore, service providers need to guarantee the service is reliable, accurate
and can satisfy their personal needs. Further, providers should aware that people with
different personal traits might be sensitive to different service characteristics. For
people who have privacy concerns, they pay more attention on accurate and trustworthy
services. In addition, innovative individuals care about the relevant services, which can

meet their personal needs.
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5.5.4 Limitations and future research

This study still has several limitations should be concerned. Firstly, the data of this
study was collected in Harbin, China. This might influence the depth of general
applicability of this research. Therefore, researchers are suggested to gather data from
random sample from different companies that related to mHealth services. Moreover,
we only investigate service characteristics of service relevance and service accuracy as
two representative antecedents of use intention of mHealth services. Other dimensions
of service characteristics, such as service matching (Tam and Ho 2005), service
expertise (Wallin and Lindestad 1998) also worth to explore in the future research.
Furthermore, we only adopt innovativeness and privacy concern as two personal traits
into our research, and we recommend researchers to explore other human attributes in

future research.

5.6 Conclusion of Study IlI

The increasing number of studies have been conducted to investigate individuals’
adoption behavior of mHealth service, but how service characteristics influence
people’s use intention has not been drawn much attentions. We confirm that service
relevance and service accuracy positively and directly influence individuals’ use
intention of mHealth services. Additionally, this research also explores the moderating
role of different personal traits. We confirm that innovativeness positively affects the

relationship between service relevance and use intention. Privacy concern negatively
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influence the relationship between service relevance and use intention, but positively
influence the relationship between service accuracy and use intention. The present
study aims to provide a new insights of perspective influencing individuals’ usage
behavior of mHealth services that can shed light on the further understanding of how
individuals’ adopt new information service or technologies, which contribute both

information system and health care research area in a very promising way.
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Appendix Measurement Items of Study Ill

Perceived Service relevance (Cheung et al. 2008)
RLVN 1 The health service provided by mHealth services would be relevant
RLVN2 The health service provided by mHealth services would be appropriate

RLVNS3 The health service provided by mHealth services would be applicable

Perceived Service accuracy (Wixom and Todd 2005)
PMSAL The health service provided by mHealth will be accurate.
PMSAZ2 The health service provided by mHealth will be correct.

PMSA3 The health service provided by mHealth will be reliable.

Innovativeness (Lee 2013)
INOV1 I am willing to take new information technologies
INOV?2 | think it is very interesting to try new information technologies

INOV3 | enjoy trying on new information technologies

Privacy concern (Cocosila and Archer 2010)
PRCO1 My use of mHealth services would cause me to lose control over the privacy

of my personal health outcomes.
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PRCO2 Using mHealth services would lead to a loss of privacy for me because my
personal health information and health outcomes could be used without my
knowledge.

PRCO3 Others might take control of my health information and health outcomes if |

used mHealth.

Usage intention (Johnston and Warkentin 2010)
BI1 I intend to use mHealth services in the next 3 months
BI2 | predict I will use mHealth services software in the next 3 months

BI3 I plan to use mHealth services in the next 3 months
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Chapter 6 Conclusion

mHealth service, is an emerging medical pattern that applies information technology to
the healthcare industry, has received extensive attention from experts, scholars and
practitioners in the field of information systems and healthcare. As an emerging medical
service, it has real problems in the current market with low adoption rate and low
acceptance. The current research regarding to mHealth services is relatively fragmented
and lack a systematic and comprehensive research system. Therefore, this dissertation,
consists of three empirical studies, attempts to understand the different use behaviors
of mHealth services and also investigate the influencing factors that trigger individuals’
use of mHealth services.

Specifically, in study | , it draws Regulatory Focus theory to examine how health
performance expectancies affect routine use intentions of mHealth services, and also
examine the moderating role of regulatory focus. The results suggest that health
promotion expectancy has more effects than that of disease prevention expectancy on
routine use intention of mHealth services. In addition, promotion focus exerts a positive
role in promoting the routine use intention of mHealth services. Study | articulates the
effects of health performance expectancy on use intention of mHealth services, broaden
the relevant research boundary, enhance the dimensions of mHealth use behavior, and
also enrich the applicability of Regulatory Focus Theory in different research arena.

In study I, it theoretically examines the effects of motivational attributes on different

use intentions of mHealth services, and also categorized the antecedent elements of
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extrinsic and intrinsic motivations. The results show that perceived usefulness and
perceived enjoyment as the surrogates of extrinsic and intrinsic motivations have
positive influence on routine and emergency use intentions of mHealth services.
Besides, this study also finds that perceived source credibility, perceived service
availability, and perceived diagnosticity influence perceived usefulness (extrinsic
motivation); whereas, perceived autonomy, perceived competence, perceived
relatedness, and curiosity affect perceived enjoyment (intrinsic motivation). This
research offers insights for IS literature on understanding mHealth emergency and
routine use behaviors.

In study Ill, it mainly investigates the effects of service characteristics on regular use
intention of mHealth services, and examine the moderating role of personal
innovativeness and privacy concern. The results suggest that individuals’ use intention
of mHealth services are influenced by service characteristics, perceived service
relevance and perceived service accuracy. In addition, personal innovativeness
strengthens the relationship between perceived service relevancy and use intention of
mHealth services. Privacy concern negatively moderate the relationship between
perceived service relevancy and use intention of mHealth services, but have positive
moderating effects on the relationship between perceived service accuracy and use
intention of mHealth services.

Extensive studies have been conducted to discuss mHealth use behaviors in both IS and
healthcare research area. This dissertation attempts to build a multi-dimensional
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theoretical model that probe into the different use behaviors of mHealth services and
examine their influencing factors. This study contributes to the knowledge of mHealth
in both theoretical and practical aspects, and provides a new perspective to understand
the use behaviors of mHealth services.

In the future study, researchers are suggested to further explore the research of mHealth
services in the following aspects. Akter et. al. (2013) describe the attributes of mHealth
include mobility, ubiquitous, availability and promptness. Researchers can investigate
how these attributes influence people’s work and health performance. In addition, the
current study only examines the different use intention of mHealth services. Future
study can develop an appropriate research model to investigate the actual use and

continuous use behaviors of mHealth.
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