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Abstract

In healthcare, there is emerging use of mobile information and communication
technologies to provide monitoring services for the elderly and patients with chronic
diseases. However, there is low user engagement of mobile health (mHealth)
monitoring services (MMSs) in China. This thesis will examine the low acceptance rate,
low active use, and low continuous use of MMSs in the mHealth monitoring market
from an affective perspective. The aims of the present research are to explain the low
engagement of MMSs among patients with chronic diseases in China and elucidate
inconsistent results in the affect literature. Three empirical studies were conducted to
achieve the research objectives, as follows.

Study 1 focuses on the adoption stage and explains how potential users decide
whether to adopt MMSs. Guided by the Affective Response Model and the taxonomy
of affective constructs, this study explores how patients with chronic diseases develop
affective evaluation (i.e., affective attitude) on using MMSs from perceived enjoyment
and anxiety, which also subsequently contribute to their intention to adopt MMSs.
Further, two contingent factors, namely, negative health emotion and health
consciousness, are proposed to explain inconsistent results in the literature regarding
the effects of perceived enjoyment and anxiety.

Study 2 focuses on the use stage and investigates how actual users make MMS use
decisions. This study examines how MMS users (i.e., patients with chronic diseases)

develop affective evaluation (i.e., emotional attachment) on using MMSs based on
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their learned affective evaluations on the service components, which subsequently
influence their MMS usage decisions. We draw on the affect transfer theory to explain
how learned affective evaluations are transferred through both cognitive and
misattribution routines and whether the transfer process is contingent on the health
rationality of patients with chronic diseases.

Study 3 focuses on the post-use stage and inspects how actual users decide
whether to continue MMS usage. This study proposes that users’ previous affective
evaluations (i.e., affective attitude at the adoption stage in Study 1 and emotional
attachment at the use stage in Study 2) can influence continuous use through final
affective evaluation (i.e., user satisfaction) at the post-use stage. To investigate the
longitudinal relationships between affective factors, this study further argues that the
effects of affective attitude and emotional attachment on user satisfaction are
contingent on whether users’ prior expectations are confirmed through using MMSs.

Based on a health program at a leading hospital in Beijing, we empirically test the
three studies and the posited hypotheses on patients with chronic diseases. The results
show that: 1) affective evaluations influence users’ adoption intention, usage behavior,
and continuous usage; 2) perceived enjoyment and anxiety significantly influence
potential users’ affective attitude and these relationships are contingent on patients’
negative health emotion and health consciousness; 3) users’ service-component
satisfaction (i.e., device satisfaction and feedback satisfaction) can be transferred to
their emotional attachment to using an MMS, and the transfer process is contingent on
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their health rationality; and 4) users’ affective attitude at the adoption stage and
emotional attachment at the use stage significantly influence user satisfaction at the
post-use stage, and these effects are contingent on user confirmation.

This thesis contributes knowledge to the existing literature by explaining the low
engagement of mHealth services in the Chinese market from a purely affective
perspective, unraveling the inconsistent results in the affect literature, and elucidating
the unique decision-making processes of patients with chronic diseases. The findings
of this thesis also provide some practical implications for MMS providers, patients

with chronic diseases, and health professionals.

Keywords: mHealth Monitoring Services, Affective Evaluation, Affective Response,

Adoption Intention, Use Behavior, Continuous Use, Patients with Chronic Diseases
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Chapter 1 Introduction

This section explains the research background of the thesis. First, from the market
perspective, three practical issues regarding low user engagement of mobile health
(mHealth) diffusion are identified, namely, low acceptance rate, low active use, and
low continuous use. Second, the theoretical lens of affective response is proposed to
explain the low user engagement of mHealth monitoring services (MMSs). Along with
the mixed findings of the three aspects of relationships in the affect literature, two
research questions and four research objectives are proposed and addressed in this
dissertation. Finally, the logic and structure of this dissertation are presented.

1.1 Research Background

In China, the aging population not only persists, but is expanding. More than 15% of
the current population is aged 60 or above, with two-thirds of them older than 65
(NBSC 2015). Meanwhile, the number of patients suffering from chronic conditions,
totaling more than 20% of the population, is also on the rise. Chronic diseases account
for 85% of all deaths and for 70% of all medical expenses (NHFPC 2012). Such
diseases cause huge medical burden in China. However, the number of physicians and
nurses per thousand Chinese residents is 2.06 and 2.13 respectively, which is largely
inadequate in contrast to that of the United States (NHFPC 2012, Xiaohui et al. 2014).
The imbalance between supply and demand renders it difficult and expensive to receive
medical consultation in China.

With hospitals struggling to fulfill medical demands, the use of information and



communication technologies (ICTs) to provide remote health services has become
increasingly popular. The use of mobile ICTs (mICTs) in healthcare, commonly termed
mHealth, is fast developing in the country. The Global Observatory for eHealth defined
mHealth as “medical and public health practice supported by mobile devices, such as
mobile phones, patient monitoring devices, personal digital assistants, and other
wireless devices.” Many device providers, service providers, telecom operators, and
platform providers have entered the mHealth market. Brookings Institution predicts
that the size of the Chinese mHealth market will exceed 10 billion Yuan Renminbi
(RMB) in 2017, which is only slightly smaller than that of the United States (Xiaohui et
al. 2014).

Monitoring services are promising in the worldwide mHealth market in view of
the rapidly aging population in developed countries, as well as the growing population
with chronic diseases in the emerging mHealth market. MMSs provide health
monitoring services to the end-users by three steps: (1) collecting daily monitoring
data from the end-users using mobile devices and their Electronic Medical Record
(EMR) data from hospital, (2) storing and analyzing these data on a system that is
transparent to the end users, and (3) providing feedback or suggestions from the
system or doctors to end-users based on the analysis (Agarwal and Lau 2010). Figure
1-1 shows the operation mode of the MMSs proposed by CAS and SIBE (2015). The
prediction shows that this submarket may account for nearly two-thirds of the total

mHealth market (PwC and GSMA 2012).
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Figure 1-1 Operation Mode of mHealth Monitoring Services

In China, the mHealth monitoring market is also booming, with many companies
and numerous investments being devoted to this submarket. For example, Ping An
(Group) Company of China established its wholly owned subsidiary, Ping An Health,
with registered capital of 350 million RMB to capture this promising market and
provides daily monitoring services through mobile devices (PingAnHealth 2105).
Chunyu Doctor, which was established in 2011, provides health information and
consultation through mobile Internet and is one of the leading companies in this market
with the hope of with more than 30,000,000 users and 100,000 physician partners
(EnfoDesk 2014). Other companies provide MMSs for specific diseases, such as
BSKCare, which delivers mobile monitoring services for patients with diabetes, and
MUMU Health, which monitors the health conditions of patients with hypertension.

Even though the MMS market has broad prospects and is likely to be a vibrant
healthcare market in the future, it is still in its infancy and presents many problems.
According to market research of the Chinese Academy Sciences, the mHealth market

has experienced low user engagement since 2013 (CAS and SIBE 2015). Their
3



research predicted that market recognition would increase in 2016 and 2017, but
effective measures should be made in recent years to increase the user engagement of
such services. However, as of the end of the 2016/2017 financial year, we still had not
witnessed a significant increase in user engagement in this market.

More specifically, low user engagement of mHealth services has resulted in low
acceptance rate, active use, and continuous use of MMSs. In China, there are 220
million elderly people, and 20% of the total population suffer from chronic diseases
(TalkingData 2015). These individuals are in need of monitoring for their daily health
and supposed to be users of such services. However, of the 90 million users of mHealth
services, most are young (TalkingData 2015), so the intended users may not be
accessing these services. Therefore, most potential users do not become actual users,
and the acceptance rate of MMSs is still relatively low.

The Chunyu Doctor mHealth platform provides online health services for nearly
30,000,000 users, but only 900,000 are daily active users (EnfoDesk 2014). Similarly,
even though patients with diabetes tend to exhibit high acceptance and active usage as
this disease requires daily monitoring for treatment, BSKCare reports fewer than 10%
active users (Ouyang 2014). This trend of low active usage is not restricted to China.
Helander et al. (2014) studied the continuous use of a mobile app that provides a
dietary self-monitoring service in English speaking populations and found that less 3%
of users exhibited continuously use of the app in 2013. Therefore, it appears that most

MMS adopters do not become active users, resulting in low active use and low



continuous use. Therefore, low user engagement is a common phenomenon in the
MMS market.

Although the MMS submarket is predicted to account for nearly two-thirds of the
mHealth market (PwC and GSMA 2012), However, in the mHealth market of China
in2014, 64% of the investment was spent on health apps concerned with care
information, drug information, and medical advice, rather than monitoring services.
Therefore, low user engagement may hinder the development of MMSs and the
mHealth market more broadly. Studying the low engagement of MMSs could help
solve the problems in this submarket and make the submarket operate normally.

The previous research on technology diffusion has mainly been conducted in
workplaces (Venkatesh and Brown 2001). However, MMSs are used in household or
personal settings and related to personal health. So user behavior may largely be
influenced by personal factors (i.e., affective factors) (Chapman and Coups 2006,
Christensen et al. 1999). This thesis aims to explain user decision regarding MMSs
from an affective perspective and the reasons are three-fold. (1) Cognitive factors and
affective factors are two aspects of factors that determine human behavior. However,
current research mainly focuses on the cognitive factors and has neglected the
affective factors. (2) Knowledge about the usefulness and importance of services from
a cognitive perspective may not transform the potential users into active users or from
actual users to continuous users. Indeed, some previous research has concluded that

affective factors present more of a barrier to preventive health behaviors (such as using



the MMSs) than cognitive factors (Ajzen and Timko 1986, Eves 1995, Lowe et al.
2002). (3) Aftective factors are closely related to human health (Salovey et al. 2000).
Thus, in user-MMS interaction, affective factors may play a more critical role than
user-general-ICT interaction. Therefore, this thesis is developed to examine the
possible reasons for the low user engagement of MMSs in China.

1.2 Theoretical Background

To examine the low user engagement of MMSs, this thesis studies user-MMS
interaction (including potential and actual users of MMS) from an affective response
perspective. Human behavior is determined by both cognitive and affective factors.
Affective factors (e.g., emotion and mood) and physical health can, directly and
indirectly, influence each other (Salovey et al. 2000). Affect also influences user
behavior in human-ICT interaction (Zhang 2013). Therefore, affective factors may
play a more significant role in user-MMS interaction than in the interactions between
users and general-ICTs. However, the cognitive factors on human-ICT interaction
have received the majority of research attention (Zhang 2013), while relatively less
attention has been paid to the affective factors.

In part, the limited research on affective factors may be due to inconsistent and
inconclusive results in numerous disciplines (Zhang 2013). Seeking to explain the
inconsistent and inconclusive results and study the affective factors in the ICT context,
Zhang (2013) developed a comprehensive Affective Response Model (ARM). The

model defines three main categories of affective factors in human-ICT interaction: (1)



factors residing within a person, which are neither the result of nor are influenced by
ICT-related stimuli; (2) factors residing within an ICT-related stimulus are aroused
purely by the stimuli rather than the individual’s interactions with it; and (3) factors
residing between a person and an ICT-related stimulus concerning an individual’s
affective response to the ICT-related stimulus. The third category is the core affective
response of human-ICT interaction, which can further be classified as induced
affective state, process-based affective evaluation, outcome-based affective
evaluation, and learned affective evaluation.

Zhang’s (2013) model does help to explain the inconsistent effects of affective
constructs to a certain extent induced by different definitions in different studies (name
labeled as ‘Type I Inconsistencies’ herein). For instance, atfitude has been defined as a
cognitive evaluation, a process-based or outcome-based affective evaluation, and a
satisfaction evaluation in different studies, thus leading to inconsistent results (Zhang
2013). This model provides a clear taxonomy of the affective factors in human-ICT
interaction, which may reduce confusions surrounding construct definition and explain
Type I Inconsistencies in the affect literature.

A literature review on the effects of affective factors found that there were many
inconsistent or inclusive results in the Information Systems (IS) and Human-Computer
Interaction (HCI) literature, even though the affective constructs were similarly
defined. For example, negative affect was widely believed to have negative effects on

positive evaluations, but many studies detected insignificant effects (AbuShanab et al.



2010, Compeau et al. 1999, John 2013, McKenna et al. 2013, Venkatesh et al. 2003).
The case was similar regarding the effects of some positive affect (Constantiou et al.
2012, Huang et al. 2013, Venkatesh et al. 2002, Young Im and Hancer 2014). Table 1-1

presents a summary of inconsistent results and provides examples.

Table 1-1 Examples of the Inconsistent Results in the Affect Literature

Affective Affective ) ) ) .
Inconsistent Relationships Literature
Category Factors
. . ) . AbuShanab et
Anxiety Anxiety->Behavioral Intention ( alll. ) (?Tg) ©
C t al.
Anxiety Anxiety->Usage (Compeau ct a
Induced affecti 1999)
nduced affective
Y state v Anxiety Anxiety->Usage (John 2013)
McK t al.
Anxiety Anxiety->Behavioral Intention (McKenna et a
2013)
) ) ) ) (Venkatesh et
Anxiet Anxiety->Beh | Intent
nxiety nxiety->Behavioral Intention al. 2003)
Perceived Perceived Enjoyment -> Use | (Constantiou et
Enjoyment Intention al. 2012)
Perceived Perceived Enjoyment -> (Huang et al.
Enjoyment Behavioral Intention 2013)
Process-based ; ; ;
) Perceived Perceived Enjoyment -> (Venkatesh et
affective . ) .
luation Enjoyment Behavioral Intention to Use al. 2002)
eva
Perceived Perceived Enjoyment -> (Young Im and
Enjoyment Attitude Hancer 2014)
Affect Affect (plegsure) -> Trial (Kim and
Attitude Morris 2007)
Attitude t dat f
Affective . race ow.ar a peo (Ajzen and
Attitud Object -> Attitude toward a Fishbein 2005)
itude . ) ishbein
Learned affective Particular Object
luati Attitude t d th
evaluation Affective Advorticomont o prerq | (Machlcitand
) vertisement -> Bran )
Attitude ) Wilson 1988)
Attitude
Affective Prior Brand Attitude -> Brand | (Machleit and
) ) Attitude Attitude Wilson 1988)
Previous affective 5 . 5
) ) Prior Negative Emotion ->
evaluation Prior Lovalty: (Lee et al.
Emotions , OV, 2008)
Prior Positive Emotion ->
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Loyalty

Trial Trial Attitude -> Product (Kim and
Attitude Attitude Morris 2007)

Note: (1) If there is no ‘process-based’, the affective evaluation in this thesis refers to
outcome-based affective evaluation.

(2) Learned affective evaluation refers to the outcome-based affective evaluations on
other related objects.

(3) Previous affective evaluation refers to the prior outcome-based affective
evaluations of the same object.

In Table 1-1, we can find that there are many inconsistent results (mainly
insignificant effects) regarding different affective factors. These affective factors are
defined by the same affective category as other studies according to the ARM.
Therefore, these inconsistent results do not represent to the Type I Inconsistencies and
cannot be directly explained by the ARM. We label these inconsistent results ‘Type II
Inconsistencies’ in this thesis.

We attribute two reasons for Type II Inconsistencies. First, as can be concluded
from Table 1-1, different outcomes of affective factors have been used in previous
studies, such as behavior, behavioral intention, and other affective factors. Thus,
different outcomes may lead to insignificant results. Second, according to contingency
theory, the relationship between two variables can be contingent on the effectiveness of
the independent variable in different environments (Tosi and Slocum 1984). Therefore,
contingent factors may arouse insignificant effects of affective factors. With the aim to
rationalize the low engagement of MMSs from an affective perspective, this thesis is
further designed to explain Type II Inconsistencies according to the two reasons

proposed above.



As Type II Inconsistencies have received little research attention and the reasons
for these Inconsistencies are thus left under-explored, discerning the possible reasons
and providing plausible explanations may not only enhance our understanding of the
affective factors in human-ICT interaction, but may also contribute to the affect
literature by explaining inconsistent results.

1.3 Research Questions and Objectives

1.3.1 Research Questions

Based on the ARM, this thesis focuses on users’ affective responses to study the low
user engagement of MMSs. According to the model, there are different affective
categories in human-ICT interaction, among which outcome-based affective evaluation
is the summative and global level evaluation beyond the interaction process (Zhang
2013). Outcome-based affective evaluations can manifest the overall impact of the
affective response process on user decisions (Zhang 2013), which can be used as
uniform outcomes of the affective responses to explain Type II Inconsistencies.
Therefore, this thesis mainly studies how users develop affective evaluations of MMSs
(i.e., antecedents) and how the affective evaluations influence user decisions (i.e.,
consequences) regarding adoption, active use, and continuous use. At different stages,
different concrete affective constructs are used to manifest users’ affective evaluations.

When developing overall affective evaluations of using MMSs, individuals may
be influenced by earlier affective response in user-MMS interaction (P1, the
relationships between induced affective stage or process-based affective evaluation
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and outcome-based affective evaluation), affective evaluations of other related stimuli,
such as service components (P2, the relationships between learned affective
evaluations and overall affective evaluation), and previous affective evaluations of
such services (P3, the relationships between previous affective evaluations and final
affective evaluation) (Zhang 2013). Figure 1-2 shows the relationships between these

affective factors and affective evaluations.

Affective Response to a

Particular Stimulus Previous
Affective
Evaluations
P3
Induced ¢
Affective States
Outcome-based Learned Affective
P1 > Affective <«—7P2 Evaluations
Process-based Evaluations
Affective Affective Response
Evaluations to Other Stimuli_

Figure 1-2 Three Aspects of Determinants of Affective Evaluations

Drawing on the three aspects of determinants of affective evaluations (Figure
1-2), this thesis designed three studies to explain Type II Inconsistencies related to
each aspect. Further, according to the contingency theory, these inconsistencies may be
due to the lack of understanding of the boundary conditions within which individuals
perform their affective responses differently (Tosi and Slocum 1984). To understand
Type II Inconsistencies further, this thesis investigates in what situations the eftects of
the three aspects of determinants of affective evaluations can be exerted differently to
influence users’ decisions regarding MMSs.

To identify the contingent factors that define the boundary conditions, this thesis
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draws on patients with chronic diseases as our research participants. The reasons for
this are two-fold. First, MMSs are especially suitable for patients with chronic
diseases because these patients need to monitor their health indexes frequently
(Motamarri et al. 2014). Therefore, many MMSs are designed for chronic diseases,
and many MMSs providers treat patients with chronic diseases as their target users
(Agarwal and Lau 2010). Second, chronic diseases are long-term diseases, which
shapes the patients’ decision-making processes unconsciously (Brock and Wartman
1990). The long-term effect of chronic diseases can induce the patients to have their
own affective and decision-making characteristics, and thus may alter their affective
responses to MMSs. Therefore, to identify the contingent factors, this thesis draws on
patients with chronic diseases by arguing that their characteristics can be considered
as boundary conditions of the affective response process.

By addressing the aforementioned gaps in the affect research, this thesis seeks to
develop a theoretical framework to integrate the affective evaluation development
process at three different stages and investigates the moderating roles of several
contingent factors to explain Type II Inconsistencies. The research questions are:

RQ1: What are the affective factors that lead to the low engagement of MMSs

among its potential and actual users?

RQ2: What characteristics of patients with chronic diseases define the

boundary conditions that influence their affective responses to the MMSs?
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1.3.2 Research Objectives

To address the research questions above, we set the objective of the present thesis to

explain the low engagement of MMSs and the inconsistent results in the affect research.

Following this overarching objective, four specific research objectives are proposed:

A.

Identify the factors causing the low engagement of MMSs from an affective
perspective among MMS potential and actual users, specifically, in patients with
chronic diseases.

Empirically examine the relationships between induced affective state,
process-based affective evaluation, and overall affective evaluation (P1
relationships) and the boundary conditions of these relationships.

Empirically examine the relationships between learned affective evaluations and
overall affective evaluation (P2 relationships) and the boundary conditions of
these relationships.

Empirically examine the relationships between previous affective evaluations and
overall affective evaluation at the final stage (P3 relationships) and the boundary
conditions of these relationships.

To achieve objective A, we develop three theory-based behavioral models for

different use stages: adoption stage, use stage, and post-use stage. We then identified

the main affective factors at each stage that lead to the low engagement of MMSs and

study how these factors influence user behavior through overall affective evaluations.

The three models illustrate how affective factors influence users’ affective evaluations
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of MMSs and how the evaluations relate to their usage behavior. Testing the
relationships between affective factors and user behavior may also obtain knowledge
on the role of affect in mHealth diffusion. In sum, by testing the three behavioral
models to achieve objective A, the present thesis obtains a better understanding of the
low engagement of MMSs from a purely affective perspective and extends the current
knowledge on mHealth diffusion.

Study 1 focuses on the adoption stage and aims to achieve objective B. Induced
affective state is a user’s state of consciousness without being aware of future behavior
toward the services (Csikszentmihalyi 1990). Process-based affective evaluation is
formed when processing information about the future usage process of the services
(Zhang 2013). Induced affective state and process-based affective evaluation are
formed during the earlier response process before potential users develop affective
evaluation at the adoption stage. Therefore, when developing an outcome-based
affective evaluation regarding whether to adopt such services, the earlier stage of the
response (i.e., induced affective state and process-based affective evaluation) can be
the main factors influencing outcome-based affective evaluation.

Close consideration of empirical studies on the effects of induced affective state
and process-based affective evaluation reveals many inconsistent results in the
previous literature. These inconsistent results are not limited to Type I Inconsistencies.
Indeed, studies that employ similar definitions of affective factors still show
inconsistent results (i.e., Type II Inconsistencies) (AbuShanab et al. 2010, Compeau et
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al. 1999, Constantiou et al. 2012, Huang et al. 2013, John 2013, McKenna et al. 2013,
Venkatesh et al. 2003, Venkatesh et al. 2002, Young Im and Hancer 2014), and how
these inconsistent results can be explained remains unclear. Therefore, Study 1 of this
thesis focuses on the adoption stage and examines P1 relationships and the boundary
conditions, and aims to explain the Type II Inconsistencies regarding the effects of
induced affective state and process-based affective evaluation. In sum, by testing the
behavioral model of Study 1 to achieve objective B, this thesis provides plausible
explanations for some Type II Inconsistencies (related to induced affective state and
process-based affective evaluation) and gains a better understanding of Pl
relationships in the affect literature.

Study 2 focuses on the use stage and aims to achieve objective C. For learned
affective evaluations, this thesis focuses on affective evaluations of the following
components of MMSs—mobile devices and personalized feedback. Only after
short-term use of the services could users understand the components of the services
better and have affective evaluations of the service components. When developing
affective evaluation of the entire monitoring services, their affective evaluations of the
service components are important determinants (McKinney et al. 2002, Szymanski and
Hise 2000). There is affect transfer phenomenon from MMS-components to MMS.
However, few empirical studies have been conducted to study the phenomenon of
affect transfer in the IS context, and there are also inconsistent results regarding the
outcomes of the transfer process (Ajzen and Fishbein 2005). As the affect is transferred
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and the outcomes are of the same affective category, these represent Type II
Inconsistencies. Therefore, there is a need to explore the mechanism of affect transfer
and explain the inconsistent results of the transfer process. Thus, Study 2 focuses on the
use stage and examines P2 relationships and the boundary conditions, aimed at
explaining Type II Inconsistencies regarding the effects of learned affective
evaluations. In sum, by testing the behavioral model of Study 2 to achieve objective C,
this thesis provides plausible explanations for some Type II Inconsistencies (related to
learned affective evaluations) and gain a better understanding of the P2 relationships in
the affect literature.

Study 3 focuses on the post-use stage and aims to achieve objective D. At the
post-use stage, users eventually develop final affective evaluations of using MMSs.
Their previous affective evaluations at the adoption and use stages can be stored in
their memory for a long time (Ajzen and Timko 1986, Bamberg et al. 2003). These
previous affective evaluations, as well as the cognitive evaluations of the MMSs, are
the information available for the development of final-stage affective evaluations
(Zhang 2013). Therefore, the final affective evaluations after long-term usage may be
influenced by the affective evaluations made at earlier use stages (Cacioppo et al.
1999). However, for the effects of previous affect on future affective evaluations, the
previous literature does not present to a consolidated conclusion that individuals would
express a similar emotion to different extents when influenced by previous affective
evaluations (Pemberton and Fox 2013), thus leading to Type II Inconsistencies
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regarding the effects of previous affective evaluations on later evaluations. These
inconsistent results have also received little attention in the previous literature. Thus,
Study 3 focuses on the post-use stage and examines P3 relationships and the boundary
conditions, aiming to explain Type II Inconsistencies regarding the effects of previous
affective evaluations. In sum, by testing the behavioral model of Study 3 to achieve
objective D, this study provides plausible explanations of some Type II Inconsistencies
(related to previous affective evaluations) and gain a better understanding of the P3
relationships in the affect literature.

To sum up, this thesis established and empirically tests three theory-based
behavioral models with a set of hypotheses for different MMS-use stages. Qualitative
data were collected by interviews and focus groups to support the rationality of the
models and explain the potential reasons for the unsupported hypotheses. In addition,
quantitative data were collected by field surveys among patient with chronic diseases
to test the proposed models and hypotheses. As the MMSs are especially suitable for
patients with chronic diseases and most of the potential and actual users of MMSs have
chronic diseases, this thesis limits the research population to patients with chronic
diseases to define the boundary conditions. Figure 1-3 shows an overall picture of the

studies in this thesis.
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Figure 1-3 An Overall Picture of the Thesis
1.4 Significance of the Research
This research is based on a health program at a leading hospital in Beijing that provides
MMSs to its patients. Three surveys with the same group of participants with chronic
diseases were conducted to collect data to test the models and hypotheses. The
theoretical implications of this research are four-fold.

First, we explore user-MMS interaction from a purely affective perspective.
Affect is closely related to human health (Salovey et al. 2000); therefore, affective
factors may play a more important role in user-MMS interaction than the interactions
with general-ICTs. However, few studies have considered this issue from an affective
perspective. This thesis mainly focuses on how users develop affective evaluations of
using MMSs from different aspects of determinants (P1, P2, and P3). By doing so, the
aim is to contribute to the user-MMS interaction research by examining how users

perform affective responses in the service diffusion.
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Second, this thesis extends the affect literature by explaining Type II
Inconsistencies. Aiming to explain inconsistent results regarding the effects of
affective factors, this research studies the boundary conditions under which the
affective factors (i.e., induced affective state, process-based affective evaluation,
learned affective evaluation, and previous affective evaluation) influence
outcome-based affective evaluations differently. These extensions provide plausible
explanations for the inconsistent results in the affect literature and enhance the
generalization of the ARM.

Third, health factors are taken into consideration in mHealth diffusion research.
Most behavioral studies on mHealth examine user behavior from a technology
perspective and ignore the health-related factors. This thesis incorporates
health-related factors, such as negative health emotion, health consciousness, and
health rationality, into the affective response to MMSs, providing new insights into
behavioral research regarding health services or e-services.

Finally, we explored the affective responses and user behavior regarding MMSs
among patients with chronic diseases. This user group has an increasing population,
but is largely neglected in the IS literature. By identifying the characteristics of these
patients as the contingent factors in the affective responses and usage decision-making,
we found that patients with chronic diseases have complicated decision-making

processes regarding MMSs.
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1.5 Dissertation Structure
The thesis consists of six subsequent sections.

Chapter 2 reviews the theoretical foundation of the research. First, a definition of
MMSs and current research on this topic are reviewed. Then three theoretical
perspectives are reviewed—innovation diffusion theory, ARM, and the characteristics
of patients with chronic diseases. Finally, specific theories for each study are then
reviewed.

Chapters 3-5 introduce the research model and hypotheses of each study. Each
chapter follows a similar structure: (1) introduces the background and aims of the study,
(2) justifies the rationale of the model and constructs, (3) presents the model, and (4)
proposes the hypotheses.

Chapter 6 gives an overall review of the mixed-methodology. Specifically, the
research context, measurement development, and data collection process are illustrated.
Then details of the data analysis process and results of each study are presented. The
key findings and specific implications of each study are also provided in this section.

Chapter 7 draws conclusions from the findings and evaluates whether the research
objectives have been achieved by the three studies. Then, the academic implications,
practical implications, and policy implications are outlined, as well as the limitations

and future research directions. Finally, the last subsection concludes the whole thesis.
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Chapter 2 Literature Review

This chapter reviews the relevant knowledge of this thesis. First, it introduces the
current research on MMSs to identify gaps in the research. Second, it discusses the
theories or theoretical frameworks used in this work, such as innovation diffusion
theory, ARM, and characteristics of patients with chronic diseases. Further, the specific
theories used in each study are reviewed, namely, affect transfer theory in Study 2 and
the expectation-confirmation model (ECM) in Study 3. Finally, the last subsection
concludes this chapter.
2.1 mHealth Monitoring Services
mHealth can be defined as the use of mICTs with the capability of managing and
delivering health information between end users and health professionals to improve
patient safety and quality of care (Kazemi et al. 2017). Because of the advantages of
mobility, ubiquity, and portability of mobile ICTs, mHealth services can provide more
personalized, continuous, and timely services than general electronic health (eHealth)
(Akter et al. 2010). According to Phillips et al. (2010), mHealth includes three aspects
of health services: services designed to improve processes dealing with disease
monitoring, management, and treatment compliance; services designed to deliver
treatments and health management programs; and services designed to improve
healthcare procedures (e.g., remote appointments and notification).

mHealth services are a promising platform for chronic care as mobile

technologies are suitable for these patients with chronic disease. mHealth leverages the
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core values of mobile ICTs—mobility, ubiquity, and portability. It enables service
providers (such as hospitals, health professionals, and other stakeholders) to deliver
timely and personalized health services, particularly to patients who are located in a
remote distance (Akter et al. 2010). The long-term nature of chronic diseases promotes
the need for health services and leads to significant costs (Mirza et al. 2008). A possible
solution to these problems is to empower patients to undertake self-health management
(Radin 2006). In this context, MMSs are advantageous in the daily management of
health and to provide regular health status updates (Mirza et al. 2008).

Further, mHealth may be particularly relevant to patients with chronic diseases
because of the sheer number of patients. In the United States, as of 2012, about half
of all adults (about 117 million people) lived with one or more chronic health
conditions, and one in four adults lived with two or more chronic health conditions
(Ward et al. 2014). In addition, the Word Health Organization (WHO) indicated that
in China chronic diseases kill three million people annually (Reuters 2015). Thus, it is
practically infeasible for physicians based at hospitals to closely monitor every
patient’s health needs (Bodenheimer et al. 2002). Further, as patients with long-term
illnesses often want to play an active role in their health decision-making (Payton et
al. 2011), MMSs are a potential solution to enable self-health management (Mirza et
al. 2008).

MMSs are a revolutionary approach for supporting self-health management and
medical decision-making for populations living in poor health conditions, particularly
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for patients with long-term illnesses (Giamouzis et al. 2013). Indeed, patients with
chronic diseases are a target user group of MMSs. These patients require daily
monitoring of their health to ensure that their conditions remain stable.

MMSs provide health monitoring services for end-users in three steps: (1)
collecting data—daily monitoring of the end users using mobile devices and their
EMR data from hospital, (2) storing and analyzing data—from monitoring devices
and hospital in a system that is transparent to the end user, and (3) providing
personalized feedback and suggestions—from the system or doctors to the end user
based on data analysis (Agarwal and Lau 2010).

Prior research has suggested that MMS usage for chronic healthcare leads to
favorable clinical outcomes (Kelley et al. 2011, Shetty et al. 2011), streamlined
clinical processes (Liew et al. 2009, Liu et al. 2011, Shetty et al. 2011), a reduction in
medical expenses (Leong et al. 2006, Ostojic et al. 2005), strong compliant behavior
of patients (Ostojic et al. 2005, Shetty et al. 2011), and health-related quality of life
(Liu et al. 2011). However, as MMSs are a relatively new phenomenon, behavioral
research in this context is still limited. The present thesis, therefore, reviewed
behavioral studies in a broader context, mHealth. To review the related literature in
accordance with the innovation diffusion theory, the thesis classifies the behavioral
research on mHealth into three stages, adoption stage, use stage, and post-use stage.

The related literature is shown in Table 2-1 and Table 2-2.
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Table 2-1 Behavioral Research on mHealth Adoption

Stage Literature Topic N. Independent Variables DV Theory
Zhang et al. | mobile health 650 Self-efficacy, Response-efficacy, Perceived ease of | Adoption TAM
(2017) services use (PEOU), Perceived usefulness (PU) Intention
. Personal Innovativeness in ICT, Perceived value, | Usage
Okazaki et al. . . .. .
(2017) MMS 968 | Ubiquitous control, Compatibility, Physician | Intention
scarcity
O’ Connor and | mobile health 157 Technology trust, Resource availability, | mHealth
O’ Reilly (2016) | service Self-efficacy, Time criticality, Habit, Task Behavior | Infusion
Fagih and Social influence, Trust, Security and Privacy, Cost, | Behavioral
d mobile healthcare | 366 | Perceived usefulness (PU), Perceived ease of use | Intention TAM
Jaradat (2015)
(PEOU)
. Guo et al ) Perceived  vulnerability, Perceived severity, | Adoption
Adopt Health 42 PMT
doption (2015) fticatti setvice 8 Response efficiency, Self-efficiency, Attitude (ATT) | Intention
. Perceived value (PV), Social norms (SN), Perceived | Adoption
kazaki et al. | mHealth . i .
Okazald et al | m e‘a . 495 | ease of use (PEOU), Information quality, Health | Intention TRA
(2015) monitoring
outcome, Job relevancy
Carter et al. | text-message base 120 Relative Advantage, Compatibility, Complexity, | Intention to DT
(2015) health intervention Privacy concerns, Risk beliefs. use
Social norms(SN), Perceived usefulness (PU), | Adoption
Ngetal. (2015) | health APP 414 | Perceived ease of use (PEOU), Reject to change, @ Intention TAM/TRA
Safety, Facilitating conditions (FC)
Deng et al. | mHealth service 424 Perceived value (PV), Attitude (ATT), Perceived | Adoption TRA/elder
(2014) behavior control (PBC), Social norms (SN), age Intention
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Stage Literature Topic N. Independent Variables DV Theory
Zhang et al. | mHealth service 431 Attitude(ATT), Perceived behavior control(PBC), | Adoption TRB/Gender
(2014) Social norms (SN) Intention differences
Guo o al mHealth service Technology anxiety (TA), Reject to change, | Adoption
(2013) ' 204 | Perceived usefulness (PU), Perceived ease of use | Intention TAM/elder

(PEOU)
Rai et al. (2013) | mHealth 1132 Indlyldual fhfference, Healthcare usage, Adopt.lon
Social-economic status Intention
Hung and Jen | mHealth based 170 Perceived usefulness (PU), Perceived ease of use | Adoption TAM
(2012) health management (PEOU), Attitude (ATT) Intention
) Social norms(SN), Innovativeness(INN), Manager | Adoption
Y Health
(;:)n{gz)a nd Wang Er zzthn?:rwce 700 | support(MS), Perceived usefulness (PU), Perceived | Intention TAM//TRB
ease of use (PEOU), Attitude (ATT)
Deng et al ) Perceived available (PSA), Perceived ease of use | Adoption
Health TAM
(2012) ftieatth setvice 336 (PEOU), Perceived usefulness, Attitude (ATT) Intention
(Azlgtlelr) et al mHealth IS 216 | Trustworthy, Consumer trust Trust TRB
Cocosila  and Perceived overall risks (POR), Intrinsic motivation | Adoption
Health 2 MT
Archer (2010) fmtiea > (IM), Extrinsic motivations (EM) Intention
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Table 2-2 Behavioral Research on mHealth Usage

Stage Literature Topic N. Independent Variables Theory
mHealth 50% of respondents would like to use mobile devices to find doctors, 38% would
Iliger et al. (2014) technolo 206 like to find health information, 34% would like to communicate with doctors, 21%
Usage 24 would like to manage their health data
behavi
chavior mHealth Only 2.58% of downloaders became active users, who can self-manage their health
Helander et al. (2014) 189770 .
APP and get feedback actively.
mHealth Costs, Benefits, Social norms (SN), Compliance
Wu et al. (2015) 125 Description norm, Response efficiency, | behavior RCT/TRB
system ) . . .
Self-efficiency intention/behavior
Satisfaction on doctors, Communication .
mHealth barriers, Communication quality, Trust Compliance
Lowry etal. (2014) system 125 (TRST), Attitude (ATT), Social norms (SN), pehaV} of . TRB
: . intention/behavior
Response efficiency, Self-efficiency
Post-Use System  quality, Interaction  quality,
Akter et al. (2013) mHealth 104 Information  quality, = Service  quality, | Continuous use SQ/ECT
Satisfaction(SAT)
mHealth Perceived ease of use (PEOU), Expectation
Akter et al. (2013) ] 225 Confirmation, Service quality, Trust (TRST), | Continuous use SQ/ECT
service . )
Satisfaction (SAT)
mHealth Continuous use
Akter et al. (2013) service 480 mHealth service quality, Satisfaction Intention/life SQ/ECT
quality
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mobile

Zhang et al. (2017) healthcare 73 Centrgl behaV10rs,. Perlphere'll cu'es, Trust, Contlt}uance ELM/Trust
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First, there are different research efforts on the cognitive and affective factors in
the mHealth literature. From the review, it can be concluded that among the limited
literature on mHealth, behavioral studies are mainly confined to a cognitive
perspective. The effects of cognitive factors have been verified in both mHealth
adoption and usage. In terms of adoption, previous studies have explored the role of
trust (Faqih and Jaradat 2015, O’ Connor and O’ Reilly 2016), perceived risk (Carter
etal. 2015, Cocosila and Archer 2010), intrinsic and extrinsic motivation (Cocosila and
Archer 2010), perceived ease of use and usefulness (Guo et al. 2013, Sun et al. 2013),
attitude (cognitive) (Guo et al. 2015), self-efficacy (Sun et al. 2013), and perceived
value (Okazaki et al. 2017). For mHealth usage literature, the role of cost and benefit
(Wu et al. 2015), trust (Akter et al. 2011, Lowry et al. 2014, Zhang et al. 2017), service
quality (Akter et al. 2013, Akter et al. 2010), attitude (cognitive) (Lowry et al. 2014),
and efficiency (Wu et al. 2015). For most of the models with all cognitive factors,
only less than half of the variance of behavior intention was explained, indicating that
a large portion has not been explained (Guo et al. 2015, Rai et al. 2013, Zhang et al.
2017).

For the cognitive factors in mHealth research, we can conclude that most
common-used cognitive factors are introduced into the mHealth literature and their
impacts have been well-explored. However, focusing on the cognitive factors induces
the current literature has ignored the affective factors and led to some research
models have weaker explanatory power.

Only a small number of studies have considered one or two affective factors. For
example, to explain mHealth adoption, only perceived anxiety (Guo et al. 2013),
perceived enjoyment (as intrinsic motivation) (Cocosila and Archer 2010), and privacy

concerns (Carter et al. 2015) are incorporated into behavioral research. There are more
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affective factors in the mHealth usage literature, such as perceived severity (Sun et al.
2013), health concern (Marakhimov and Joo 2017), privacy concern (Marakhimov
and Joo 2017), and satisfaction (Akter et al. 2013, Akter et al. 2010). Even though
these models include affective factors, the underlying mechanism is still based on
cognitive process with more cognitive factors in the models.

For the affective factors in mHealth research, we can conclude that only a small
portion of the current studies have incorporated affective factors to study mHealth
diffusion. Although their significant effects in predicting user behavior have been
verified, they only play a less important role in the model relative to the cognitive
factors. Further, to the best of our knowledge, no current research has explored this
issue from a pure affective perspective. Therefore, the role of affective factors in
mHealth diffusion needs further research attention.

Second, prior studies have been relatively limited to users’ behavioral intentions
(not actual system usage), such as adoption intention (Akhter et al. 2014, Cocosila and
Archer 2010, Guo et al. 2013, Sun et al. 2013, Wu et al. 2011, Zhang et al. 2017), use
intention (Carter et al. 2015, Rai et al. 2013) and continuance intention (Akter et al.
2013, Akter et al. 2010). Only a few studies have investigated actual usage behavior,
for instance, compliance (Lowry et al. 2014) and actual usage (Lim et al. 2011).

Third, the review indicates that most of the behavioral research has been
conducted from a technology or service perspective, and few health-related factors
have been incorporated. The previous research just adopted well-developed technology
acceptance models, such as Technology Acceptance Model (TAM), Theory of Planned
Behavior (TPB), and Protection Motivation Theory (PMT), to study user behavior
regarding mHealth, rather than diverge from the traditional innovation diffusion

perspective or consider any health-related factors. Therefore, much of the previous
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research fails to elucidate the specific characteristics of user—-MMS interaction or make
significant contributions to mHealth-related behavioral research.

To enrich the previous behavioral research on mHealth, this thesis adopts a purely
affective perspective and incorporates health-related factors to explore the low
engagement of MMSs. Affective factors (e.g., emotion and mood) and physical health
can directly and indirectly influence each other (Salovey et al. 2000). Patients with
chronic diseases need daily healthcare. Thus, when facing MMSs, they would generate
affective responses to using the services, such as being happy to know that the services
fit their conditions, finding it enjoyable to use the services to self-manage their health,
and being pleased about staying informed about their health. The impacts of such
affective factors on preventive health behavior have been reported in previous studies
(Ajzen and Timko 1986, Eves 1995, Lowe et al. 2002). They may also play an
important role in patients’ responses to mHealth services. To narrow the
aforementioned gaps in the context of mHealth, this thesis aims to explore users’
responses to MMSs from a purely affective perspective to enrich the behavioral

knowledge of mHealth.
2.2 Innovation Diffusion Theory

Innovation diffusion theory, which is a well-known theory proposed by Rogers (2010)
and widely used in IS research, is utilized to theoretically underpin this examination of
the MMS diffusion process (Karahanna et al. 1999, Rogers 2010, Xue et al. 2011). The
theory suggests that an innovation, such as a new technology, service, or idea, can be
communicated through a certain process among individuals. Once individuals accept
the innovation, the diffusion process is achieved. This theory can help us understand
the user decision process in adoption, use, and continuous use of an innovation; that is,
how and why individuals decide to adopt an innovation, how adopters decide to use the
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innovation, and how users decide whether to continuously use it.

The innovation diffusion theory indicates that the innovation-decision process
consists of five steps: (1) knowledge—awareness that the innovation exists and an
initial understanding of how it works; (2) persuasion—forming a positive or negative
attitude toward it; (3) decision—deciding to accept the innovation or reject it (we refer
this stage as the ‘adoption stage’ in MMS diffusion); (4) implementation—putting the
innovation into practice (we refer this stage as the ‘use stage’ in MMS diffusion); and
(5) confirmation—evaluating the decision process and reversing the decision if needed
(Rogers 2010) (we refer this stage as the ‘post-use stage’ in MMS diffusion). Figure

2-1 shows the innovation diffusion process.
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Figure 2-1 Innovation-Diffusion Process

To explore the low engagement of MMSs by potential and actual users, the thesis
draws on the innovation diffusion theory to identify and examine users’ decision
process at different stages in MMS diffusion. Specifically, to study the low acceptance
rate of potential users, Study 1 focuses on their decision process and examines how
potential users make adoption decisions about MMSs at the adoption stage, that is,
choosing whether to use such services or not. This decision is based on an overall

evaluation of the services that the potential users formed in the persuasion process.
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After becoming aware of the innovation, in this case of MMSs, the potential users
would become psychologically involved with the innovation, and would form a
favorable or unfavorable attitude (i.e., affective evaluation) toward the MMSs (Rogers
2010). Then, their evaluation would influence their adoption decision. Thus, Study 1 of
this thesis explores how potential users form affective evaluations of MMSs and make
adoption decisions.

To study the low active usage of MMSs by actual users, Study 2 focuses on the
implementation process and examines how the users choose to use the services at the
use stage. After the potential users decide to adopt the innovation, they put the services
into usage and begin the implementation process. At this process, the users have to
make decisions on how to use the services based their initial perceptions on whether the
services are beneficial to their life, such as helping them deal with their health issues
(Rogers 2010). If they believe the services can help them stay healthy and be informed
about their health conditions, they may choose to actively use the services. Thus, Study
2 of this thesis investigates how the users’ affective evaluations influence their usage of
MMSs.

To study MMS users’ low continuous usage, Study 3 focuses on the confirmation
process and examines how users make continuous use decisions at the post-use stage.
After they implement the decision to use the innovation, users may use MMSs for
longer and secure further information (Rogers 2010). If the information from their
usage confirms their evaluations at previous stages, they are more likely to make
continuous usage decisions. Otherwise, they may choose to reject the innovation and
make the decision to discontinue use. To explain the continuance behavior of MMS
users, Study 3 of this thesis examines how users confirm or disconfirm their previous

evaluations of the services and make continuance decisions based on their final
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affective evaluations.

Thus, according to innovation diffusion theory, we can allocate the three problems
reflecting low user engagement to a single MMS implementation process. Specifically,
the low acceptance rate can be considered part of the decision-making process at the
adoption stage. The low active use can be considered part of the implementation
process at the use stage. The low continuous use can be considered part of the

confirmation process at the post-use stage.
2.3 Affective Response Model

‘Affect’ is an umbrella term that reflects a fundamental characteristic of human beings
(Lerouge et al. 2007) that influences personal perceptions and finally impacts on
behavior. It encompasses emotions, mood, and feelings (Bagozzi et al. 1999, Russell
2003). Prior studies have shown that affect has effective explanatory power on
individuals’ cognition and behavior, and under certain circumstances even has more
explanatory power than cognitive factors (Zhang 2013). As health information
technologies are more closely associated with life quality and personal inner feelings,
affect may play a more important role in the health-related behaviors than behavior
related to general-ICTs (Van der Pligt et al. 1997). Thus, exploring the affective
factors relevant to user-MMS interaction may be essential in understanding potential
and actual users’ behavior regarding MMSs.

Although affective factors have been widely studied in the IS and
human-computer interaction (HCI) literature, compared with the plentiful studies on
cognitive factors, affective factors have received inadequate research interest. This
limited interest may be largely owing to the inconsistent and inconclusive results
obtained in other disciplines (Zhang 2013). In an attempt to explain the inconsistent
and inconclusive results associated with affective factors in the ICT context, Zhang
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(2013) developed a comprehensive ARM. The model defines three main categories of
affect in human-ICT interaction. Affect can reside within a person, which is neither
result from nor influenced by any ICT-related stimuli. Affect residing within an
ICT-related stimulus refers to affect aroused purely by the stimulus rather than the
interaction with it. Affect residing between a person and an ICT-related stimulus
concerns an individual’s responses to the ICT stimulus. The taxonomy of affective

constructs in human-ICT interaction is shown in Table 2-3 by Zhang (2013).

Table 2-3 The Affective Category of Human-ICT Interaction

Residing Within a Person Residing Betwee.n a Person and an ICT
‘s (Affective Response)
Residing .
- Particularly ICT
Temporally | Temporally | Within an Temporall
Constrained|Unconstrained ICT poraty Temporally Unconstrained | General/
. o Constrained . . o
(State) (Disposition) (State) (Evaluation/Disposition) | Learned
Particular ICT IcT
Free-floating Affoctive Induced Process-based|Outcome-based - -
affective Affectivity e affective |Process-based|Outcome-based| oo o
characteristics . . affective
state state affective affective .
. . evaluation/
evaluation evaluation . I
Disposition

Source: Zhang (2013).

As affect can reside within a person which is neither result from nor influenced by
any ICT related stimulus (Zhang 2013), this affective category exists regardless of
whether there is a stimulus. This category contains individual temperaments,
personality of habitual preferences, affective traits (Compeau et al. 1999), and moods.
According to the duration of the affective conditions, this category can be classified as
temporally constrained affective state (i.e., free-floating affective state) and temporally
unconstrained affective disposition, such as affectivity. The free-floating affective state
is inside the person and not related to any contributing stimuli (Zhang 2013). A
common free-floating affective state is mood. Affectivity is an individual’s affective
tendency and personal traits (Zhang 2013). It refers to the personal mode of how a

person performs affective response to a stimulus. This mode, a person has when he/she
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is interacting with an ICT, can influence one’s affective response to the ICT. Thus,
affectivity can directly shape the affective response to an ICT.

Affect residing within an ICT-related stimulus refers to affect aroused purely by
the stimulus rather than the interaction with it (Zhang 2013). This affective category
belongs to the attribute of the stimulus, its affective characteristics. This includes two
main sub-dimensions—affective quality and affective cue. Affective quality is the
inherent capacity of a stimulus to arouse affective changes in a person (Zhang 2013).
Affective cue refers to the characteristics of the stimulus that can manifest the affective
quality aroused by the stimulus (Zhang 2013). These affective characteristics of a
stimulus are independent of the person, but can influence the interaction between the
person and the ICT-related stimulus by determining the extent and direction of their
affective response.

Affect residing between a person and an ICT-related stimulus concerns an
individual’s affective response to the stimulus. This category is the focal affect for
human-ICT interaction research. When interacting with a particular ICT-related
stimulus, it can be categorized as induced affective state (e.g., emotion and anxiety)
and affective evaluation according to whether it is constrained by time. Induced
affective state focuses on how the interaction influences the person’s inner feelings,
and affective evaluation refers to a person’s appraisal of the affective quality of the
ICT-related stimulus (Zhang 2013).

There are two categories of affective evaluation—outcome-based affective
evaluation and process-based affective evaluation. Both of these categories concern
affective appraisals about a particular ICT or conducting certain behavior toward a
particular ICT. Process-based affective evaluation is a low-level appraisal that focuses

on the response process, such as how the action is performed and how the goal is
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achieved. Outcome-based affective evaluation is a high-level appraisal that focuses on
the goal of the action or conducting behavior toward a particular ICT. As formed from
careful appraisal and deep information processing, outcome-based affective
evaluations are summative level evaluations and can conclude the affective response
process (Zhang 2013). This thesis, therefore, adopts outcome-based affective
evaluation to represent a person’s overall affective evaluation in their affective
response to MMSs.

When interacting with general ICT-related stimuli or other ICTs, a person would
have learned affective evaluation and disposition (Zhang 2013). This learned affective
response can be stored in the memory for a long time and influence subsequent
affective responses as an affective tendency. For example, after a person has developed
positive affective evaluations of general ICTs based on previous experience or
knowledge, he or she may be more likely to form a similar evaluation when interacting
with a new ICT-related stimulus.

The ARM was proposed to explain the inconsistent results of affective constructs
in the existing literature. We will discuss the inconsistencies and affective factors in
different stages in the following subsections.

2.3.1 Inconsistencies in the Affect Literature

Type I Inconsistencies

The ARM was developed to explain the inconsistent results in affect research. In recent
decades, the IS and HCI literature has seen intensive interest in affective factors and
broadened the area of affect research. The concepts of emotional design (Norman et al.
2003), emotional usability (Kim et al. 2003), affective reactions toward information
technologies (Zhang and Li 2004), mood in IS-related behavior (Loiacono and

Djamasbi 2010), anxiety and anger in information technology use (Beaudry and
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Pinsonneault 2010, Yin et al. 2014), and among others, have been explored in previous
studies.

However, at the same time, there exist many inconsistent results regarding the
effects of affective factors. For example computer anxiety was found not related to
computer usage (Compeau et al. 1999) and cognitive evaluations (Karahanna et al.
2002), affective response did not influence web usage (Cheung et al. 2000), perceived
enjoyment had no effects on behavioral intention (Venkatesh et al. 2002) although it
may have some effects on usage behavior (Teo et al. 1999), and affective attitude did
not significantly influence system use (Yang and Yoo 2004).

One possible explanation for these counterintuitive results may be that the
different definitions of the independent variables (i.e., affective factors) in different
studies. For example, anxiety in some studies was defined as the affective tendency of
the individual (Compeau et al. 1999, Karahanna et al. 2002), but in other studies, it was
defined as an induced affective state (Hackbarth et al. 2003, Venkatesh et al. 2002).
Further, affective attitude is generally defined as an outcome-based affective
evaluation; however, Yang and Yoo (2004) defined it as one’s negative or positive
feelings.

The different definitions of the same affective factor may result in different effects
in different contexts. To explain these inconsistent results, the ARM was proposed to
provide a systematic reference map for the affective factors in human-ICT interaction
(Zhang 2013). The model develops the taxonomy of the affective factors in the
human-ICT interaction process and provides clear definitions of the affective
constructs in different categories to guide future research and gain a better
understanding of the ICT-related affective factors. By doing so, the ARM can, to a

certain extent, help explain some of the existing inconsistent results in the affect
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research, specifically, inconsistencies produced by the different definitions of one
affective construct in different studies.

Type II Inconsistencies

Besides Type I Inconsistencies, there also exist many studies with inconsistent results
of the effects of affective factors, in which the affective factors were similarly defined.
For instance, as a commonly used construct, anxiety has been defined as a negative
induced affective state in many studies, a considerable number of which have reported
non-significant effects (AbuShanab et al. 2010, Compeau et al. 1999, John 2013,
McKenna et al. 2013, Venkatesh et al. 2003). The same has been found in the effects of
some positive process-based affective evaluations, such as perceived enjoyment
(Constantiou et al. 2012, Huang et al. 2013, Venkatesh et al. 2002, Young Im and
Hancer 2014). User satisfaction, defined as an outcome-based affective evaluation, has
also been found to be not significantly related to continuous intention (Lee et al. 2010).
These studies avoided the Type I Inconsistencies by having their affective constructs
defined similarly according to the taxonomy of the ARM, thus cannot be directly
explained by the model. These inconsistent results are defined as Type II
Inconsistencies in this thesis.

One plausible explanation for Type II Inconsistencies may be that there is a gap
between the affective factors and the dependent variables. Most studies use induced
affective states or process-based affective evaluations to directly predict behavioral
intentions and actual behavior, other than a conclusive affective evaluation. The direct
effects of low-level affective factors may not be exerted beyond a conclusive or
high-level affective evaluation. For instance, if an individual has high anxiety toward
using a new ICT, but also has made positive overall affective evaluations of the ICT;

then the effect of anxiety may be mediated by the overall positive affective evaluation
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and cannot be exerted.

Another plausible explanation may be the boundary conditions under which the
affective factor has different effects on its outcomes. According to the contingency
theory, the relationship between two variables is contingent on the effectiveness of the
independent variable in different environments (Tosi and Slocum 1984). Therefore,
contingent factors may arouse the mixed effects of the affective factors, such as
different affective conditions, different decision tendency, and different response
process. For instance, contingent factors may arouse different effects of the affective
factors among different research groups, different research contexts, or different
research processes.

Thus, to examine low user engagement of MMSs and explain the Type II
Inconsistencies, this thesis investigates how the different affective factors in user-MMS
interaction influence behavioral decisions through affective evaluations under different
boundary conditions.

2.3.2 Affective Factors at the Adoption Stage

Affective Attitude

Affective attitude refers to the overall affective evaluation of an individual’s
performance when he/she thinks about using the target system or service and
evaluates the outcomes of conducting such behavior (Fishbein and Ajzen 1975).
Affective attitude is a core construct that could influence actual usage behavior
directly (Davis 1986) and predicts the usage behavior indirectly through behavioral
intentions (Davis et al. 1989). However, research on the antecedents of affective
attitude has mainly adopted a cognitive perspective; while other affective factors in
the earlier response process can also influence one’s affective attitude, but were

largely neglected in the previous literature. Therefore, this thesis adopts affective
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attitude to manifest outcome-based affective evaluation at the adoption stage and
explores how potential users develop an affective attitude from an affective response
perspective.

Perceived Enjoyment and Anxiety

According to Zhang (2013), the ARM provides ample explanations of the Type I
Inconsistencies, whereas the Type II Inconsistencies are ignored and cannot be directly
explained by the ARM (Zhang 2013). For instance, as commonly-used positive and
negative affect residing between users and an ICT, the effects of perceived enjoyment
(Constantiou et al. 2012, Huang et al. 2013, Venkatesh et al. 2002, Young Im and
Hancer 2014) and anxiety (AbuShanab et al. 2010, Compeau et al. 1999, John 2013,
McKenna et al. 2013, Venkatesh et al. 2003) are found insignificant in many studies,
leading to the mixed findings in the HCI literature under-explained. At the same time,
these Type II Inconsistencies lack research attention in the IS research.

To address the previously mentioned research gaps, this research focuses on
explaining the Type II Inconsistencies using the examples found in perceived
enjoyment and anxiety. Perceived enjoyment is a process-based affective evaluation
towards a certain behavior, which is a key affect in patients with chronic diseases as
most of them are interested in the mHealth services (Edwards et al. 2014). It refers to
the extent to which individuals can derive fun and enjoyment from using the health
service through mobile devices. As a combination of health services and mICTs, the
MMSs can have both utilitarian and hedonic features. Not only can it provide useful
health services but also add self-fulfilled value to the patients with chronic diseases by
giving them the impression that they can be informed of their health conditions and
self-manage their health problems, which they badly need (Edwards et al. 2014). As

this research is designed from an affective perspective, the hedonic features may play a
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dominant role to influence outcome-based affective evaluation through intrinsic
motivation (Van der Heijden 2004). Thus, we use perceived enjoyment to measure the
positive effects from the earlier affective response process.

Anxiety, a negative emotion, is an induced affective state, which is a fairly
common affect in users’ interaction with ICT-based services (Meuter et al. 2003). In the
case of chronic conditions and with emotional disorders, patients are more cautious
about their health concerns (Bodenheimer et al. 2002) and are more anxiety-sensitive
than healthy individuals (Van Beek and Griez 2003). Thus, when using health services
delivered by mobile devices that are different from traditional face-to-face healthcare
systems, the patients would feel anxiety about the risks and uncertainties in an online
environment. The small operating and display platforms may result in more
malfunctions and misconceptions, and the mobile ICTs may easily result in security
and privacy issues (Yang and Forney 2013). Thus, anxiety can be a main negative
affective state within patients performing evaluation when using the MMSs.

2.3.3 Affective Factors at the Use Stage

Emotional Attachment

The IS literature suggests that users develop affective responses to ICTs when
interacting with them (Zhang 2013). Hazan and Zeifman (1999) posit that emotional
attachment is an important affect in adults’ lives, ensuring enduring relationships. We
suggest patients who suffer from long-term illnesses will tend to seek physical or
psychological support from their MMSs. As an outcome-based affective evaluation,
emotional attachment refers to an emotional-laden bond between the user and a service
(Thomson et al. 2005). It reflects the “feelings of connection, affection, love, and
passion” in human interactions with an object and indicates a more consistent basis of

the interaction (Thomson et al. 2005).
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When suffering the stress from their chronic diseases, patients will tend to seek
physical or psychological support from the MMSs by monitoring and being informed
of their health status. Thus, during their interactions with the service, they will develop
emotional attachments to using it (Hazan and Zeifman 1999). Furthermore, the
long-term influence of the chronic diseases may arouse depression and anxiety, and
these negative emotions will result in their affective attachments to using this service.
In addition, emotional attachment can override the impacts of cognitive evaluation on
service usage to make individuals more emotion-driven (Fan et al. 2014, Weber et al.
2004). Therefore, emotional attachment is a core affective evaluation in patients-MMS
interactions and is likely to be a driver of users’ subsequent usage behavior.

Individuals can develop emotional attachments to numerous objects, including
branded goods (Thomson et al. 2005), pets (Hirschman 1994), places (Chow and
Healey 2008, Hill and Stamey 1990), and human beings (Schultheiss and Blustein
1994). Prior research has considered emotional attachment to be an external stimulus
and has not explored its determinants (Belaid and Temessek Behi 2011, Drigotas and
Rusbult 1992, Fedorikhin et al. 2008, Thomson et al. 2005), or explained it from the
perspective of a cognitive process (Kil-Soo et al. 2011, Lee et al. 2011, Vlachos 2012,
Vlachos et al. 2010). The literature has explored the positive effects of emotional
attachments on consumer loyalty (Belaid and Temessek Behi 2011, Vlachos 2012,
Vlachos et al. 2010), behavioral commitment (Belaid and Temessek Behi 2011,
Drigotas and Rusbult 1992), and behavioral intentions (Fedorikhin et al. 2008, Kil-Soo
et al. 2011, Lee et al. 2011), although not in the context of mHealth.

The development of mICTs and their unique features have projected emotional
attachments to mobile devices as a new research domain (Kolsaker and Drakatos 2009).

Specific to mHealth, the personalized health advice of MMSs leads patients to develop
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emotional attachments to them. Patients’ emotional attachments to health resources
have been verified to have positive effects on their compliance with their health
procedures (Ciechanowski et al. 2001) and health outcomes (Ciechanowski et al. 2004).
However, the effects of emotional attachment on actual behavior regarding an ICT, for
example, actual usage, lack research investigation.

To narrow the research gap in the emotional attachment research, we drew on
affect transfer theory to investigate the relationship between emotional attachment and
MMS usage, as well as to explore the antecedents from an affective perspective. Study
2 of this thesis will adopt emotional attachment to measure the affective evaluation at
use stage that links users’ learned affective evaluations on the service components
(component satisfactions) and usage behavior. Emotional attachment indicates users
have a high commitment on the MMSs and have enduring psychological bonds with
MMSs (McEwen 2005), and the high commitment and enduring bonds can lead to
active usage of the services (Fedorikhin et al. 2008, Kil-Soo et al. 2011, Lee et al.
2011). As emotional attachment is developed to help users to create security feelings
by satisfying their needs, this study proposes that component satisfactions can
directly influence emotional attachment by satisfying their specific needs on using the
service components and can also indirectly influence emotional attachment by
satisfying overall needs of using the service through cognitive evaluation on the
services. Therefore, this thesis proposes two routines to explain how learned affective
evaluations influence emotional attachment and further investigates whether
emotional attachment predicts use behavior.

2.3.4 Affective Factors at the Post-Use Stage
User satisfaction refers to users’ affective feelings on the outcomes of using a service

to achieve certain goals (Spreng et al. 1996). Satisfaction is developed in users’
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affective interaction with the services after a long-term usage and is the key to
retaining a long-term relationship between the users and the services. After using the
services for a longer period, users will have an overall evaluation of the performance
of the services. If this performance evaluation is higher than their previous
expectations, they will perceive high satisfaction from using the services
(Bhattacherjee 2001). Otherwise, they will be less satisfied or dissatisfied with using
the services. User satisfaction is users’ overall affective evaluation after having
experience of using the services and determines whether they will proceed for
continuous usage. Therefore, we propose user satisfaction to measure users’ affective
evaluations at the post-use stage to predict their continuous MMS usage.

The previous literature, especially in longitudinal studies, has largely neglected
the relationships between different affective evaluations at different times in two
aspects. First, some studies have explored the relationships between affective
evaluations at the same stage, such as how user satisfaction influences affective
attitude after using a website (Teo et al. 2003). The relationships over different times,
such as between affective evaluations at different stages, have received little research
attention. Second, in some literature, the relationships between two different affective
evaluations vary in different situations. For example, one may have prior positive
affective evaluations of a certain object but a different affective evaluation of the
object when re-evaluating it (Kim and Morris 2007, Lee et al. 2008). This leads the
Type II Inconsistencies regarding the effects of previous affective evaluations on new
affective evaluation development.

To fill these gaps, Study 3 will examine the effects of previous affective
evaluations on user satisfaction at the post-use stage to test the relationships over

different times. The previous affective evaluations are manifested by affective attitude

44



at adoption stage and emotional attachment at use stage. Further, whether users
confirm their expectations through using the MMSs is proposed as the contingent

factor to explain the inconsistent relationships.
2.4 Characteristics of Patients with Chronic Diseases

Chronic diseases are long-term conditions and cannot be cured easily and instantly
compared with acute diseases (Deng et al. 2013). Patients with chronic diseases face
many challenges to managing their health in their daily life. They may feel more threats
and losses when considering their health status and future life, which may give rise to
more negative affect, such as anxiety and depression (Andenes et al. 2006). Because of
these long-term negative affect in their daily life, the interpretations of stimuli
(Folkman 1984, Folkman et al. 1986) and affective responses to stimuli (Folkman et al.
1986, Lazarus 1991) by those suffering chronic illnesses may differ from healthy
individuals or those with acute illnesses. To study the affective response process of
patients interacting with MMSs, their affective state, affective tendency, and decision
rationality are identified as the characteristics of this group, which can be included in
the research models as the boundary conditions of the affective response.

Negative Health Emotion

Because chronic diseases are usually associated with substantial distress and functional
limitations, patients have to deal with many changes in their daily life, such as feeling
discomfort, losing potential chances, and facing financial constraints (Taylor and
Aspinwall 1996). Recognizing that these changes are caused by chronic diseases and
cannot be treated easily, they may generate negative emotions toward their health
conditions. Although these negative emotions represent affect residing within a person
regarding their health, when studying the affective response in their interacting with
MMSs, they can be treated as affect residing within a person.
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Health Consciousness
On the contrary, facing the new challenges associated with chronic diseases,
chronically ill people are more likely to consider new ways to change their conditions
(Jokela et al. 2014). Thus, patients with chronic diseases are more likely to avoid
measures that may worsen their health and employ measures beneficial to their health
(Stanton et al. 2007). Patients in this cohort have to self-manage their health every day,
including what to eat, whether to exercise, and whether and how to comply with
physicians’ advance (Bodenheimer et al. 2002), therefore tend to have higher health
consciousness than others. Health consciousness can be defined as a psychological
disposition with regard to the tendency for self-awareness of health, personal
responsibility for health as well as health motivation (Hong 2011). Thus, health
consciousness can be a temperament example of affect residing within a person.
Health Rationality
Rationality refers to the extent to which individuals follow an explicit, systematic, and
analytical approach when making decisions (Kandemir and Acur 2012). Individuals
with a high sense of rationality are likely to make rational decisions based on their
cognitive evaluations of all the alternatives (Scott and Bruce 1995). Conversely,
individuals possessing a low sense of rationality are likely to rely more on spontaneous
or intuitive approaches, rather than a cognitive approach (Scott and Bruce 1995).
Accordingly, health rationality is defined as the extent to which individuals make
rational decisions in relation to their health and health management.

Perhaps counter-intuitively, patients with chronic diseases tend to make less
rational health decisions in their daily lives (Brock and Wartman 1990). Owing to the
long-term negative influences of chronic diseases on their psychology, these patients

often (1) have biases toward their present and near future, so that they cannot make
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rational decisions about the cost and benefit related to their health status (Brock and
Wartman 1990), and (2) request additional care to protect their health, which may not
be necessary (Brock and Wartman 1990). Further, emotional distress resulting from the
chronic disease may influence their cognitive evaluations by producing greater cost or
risk perceptions in their decision-making (Smith et al. 1984). Thus, patients with
chronic diseases are more likely to make less rational decisions in their health-related
decision-making and possess a low sense of health rationality compared with the
general population. This characteristic of patients with chronic diseases may influence
their affective responses to MMSs, as well as the affect transfer process.

Therefore, this thesis draws on negative health emotion, health consciousness,
and health rationality as proxies of the affective characteristics of patients with
chronic diseases. Drawing on these characteristics to study the affective boundary
conditions under which process-based affective evaluation, induced affective state,
and learned affective evaluation exert their effects on affective evaluations, this thesis
aims to provide insights to the affective response of this special cohort and offer

plausible explanations to the Type II Inconsistencies.
2.5 Affect Transfer Theory

Affect transfer theory explains the phenomenon in which people’s favorite attitudes
toward a component of an object can facilitate the development of their attitude
toward the object overall (Aaker and Keller 1990, Coulter 1998). This theory was
first developed in the marketing literature to study people’s favorite attitudes in a
comparison between advertisements and brands (Machleit and Wilson 1988) and
between two brands (Aaker and Keller 1990). The core construct, affect transfer, is
defined as the process whereby individuals’ pre-existing affect regarding an object is
transferred to their affective responses to another closely related object (Shimp 1981).
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In addition to the marketing literature (Aaker and Keller 1990, Kim et al. 1998,
Marks and Olson 1981), this theory has also been applied in the psychology literature
(Oikawa et al. 2011, Phillips 1971), but has thus far received limited research
attention in the IS literature.

Different studies propose that the transfer routine can be cognitive or
misattribution. The underlying routine in which an individual’s affect regarding a
component of an object is transferred to the object itself is unclear.

The Cognitive Routine

Affect transfer may rely on a cognitive routine and this routine may be conscious. For
instance, an individual evaluates an unfamiliar object based on its similarities and the
relations between its components (Aaker and Keller 1990, Machleit and Wilson 1988).
The theoretical foundation underlying this postulation is that (1) one’s cognition of an
unfamiliar object is first developed based on one’s affective responses to its
components and the relations between them, and (2) cognition then induces the
individual’s affective response to the unfamiliar object (Brown and Stayman 1992).
As this routine is processed through cognition efforts, we use perceived value to
manifest cognitive routine the present thesis.

Perceived value in the context is used to manifest the cognitive routine, which
refers to an overall evaluation based on a comparison between the benefits and costs
of using MMSs for health management (Kahneman and Tversky 1979). The rationale
is derived from rational choice theory, which posits that people are rational when
making decisions and they compare benefits and costs to maximize outcomes
(Paternoster and Pogarsky 2009). Perceived value measures net benefits in the
comparison as an overall cognitive evaluation (Kim and Kankanhalli 2009). It has

been used to measure the overall cognitive outcomes of conducting certain behaviors,

48



such as switching to a system (Kim and Kankanhalli 2009), making a purchase
(Moliner et al. 2007), or using a service (McDougall and Levesque 2000). Therefore,
Study 2 chose perceived value to measure cognitive routine, in which satisfaction of
an MMS’s components influences the overall affective evaluation of the MMS.
However, rational choice theory has been criticized for having limited capacity
to explain behavior in low rationality conditions, for instance, when emotions are
involved in decision-making (Mellers et al. 1998). Hence, perceived value has thus
far been generally applied by previous research to study decision-making in which
affective factors are not incorporated. In other words, perceived value has been used
for (purely) cognitive decision-making (Kim and Kankanhalli 2009, Wang 2010), in
which the influence of affective judgment has been largely overlooked. Based on the
argument that perceived value manifests cognitive routine in affect transfer, Study 2
demonstrates that even for relationships between two affective factors, the rational
decision lens still works. In so doing, we provide empirical evidence that rational
choice theory can be used to explain the partial decision process in less rational
decision-making.
Misattribution Routine
Some scholars have argued that the routine of affect transfer can be unconscious, that
is to say, it does not necessarily provoke cognitive effort (Oikawa et al. 2011). This
unconscious process is an affect misattribution routine that occurs when an individual
is unable to separate his or her responses to the unfamiliar object and its components,
whereby he or she misattributes the affective responses to components of the object
(Payne et al. 2005). Thus far, the literature has not reached a consensus on which
underlying routine is more appropriate to explain the affective transfer process, and

this may explain why there are mixed findings on the outcomes of affect transfer

49



(Ajzen and Fishbein 2005, Machleit and Wilson 1988). For example, the affective
attitude toward a component of an object may not be the same as the affective attitude
toward the object (Reeve 2014).

Combined Routines in Affect Transfer

In the affect transfer from an object’s components to the entire object, just as in the
process of MMS components to MMS as a whole in this context, both aspects
manifest relations and differences simultaneously. Thus, when forming affective
responses to an unfamiliar object (i.e., the MMS) based on affective responses to its
components (i.e., MMS components), users can only distinguish similarities and
differences between these aspects to a certain extent. Therefore, when transferring
affect from MMS components to the entire MMS in such situations, users may rely
on cognitive and misattribution routines simultaneously.

To explore the two routines of affect transfer and explain the mixed findings
regarding the outcomes of affect transfer, this thesis investigates the direct and
indirect effects of previous affective evaluations (of MMS components) on the
affective response to using MMSs. The indirect effects are exerted through a
cognitive process. These two routines display differences in the analytical mode.
Cognitive routine relies more on an analytical process and is more rational (Brown and
Stayman 1992), while misattribution routine is an intuitive process and is less rational
(Oikawa et al. 2011). Therefore, we anticipated that health rationality would moderate
the combined effects of the two routines in their affect transfer when making
MMS-usage decisions. Investigating the moderating role of health rationality in
patients’ affective responses to MMSs not only provides a better understanding of the
decision-making process of this special group of patients, but also facilitates

understanding of the mixed outcomes of affect transfer.
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2.6 Expectation-Confirmation Model

The expectation-confirmation model of IS continuance (ECM) is based on the
expectation-confirmation theory (ECT), which was developed by consumer behavior
researchers to explore consumer satisfaction and post-purchase behavior in the service
context (Swan and Trawick 1981). The ECT posits that consumers’ pre-purchase
expectations and confirmation perceptions on the purchase determine consumer
satisfaction, which in turn predicts their re-purchase behavior (Oliver and DeSarbo
1988).

Following ECT, the ECM was proposed to explore how users make continuous
use decisions of IS at the post-use stage (Bhattacherjee 2001). The model indicates that
users’ continuous usage of a technology or a service is determined by user satisfaction
that further depends on users’ usefulness and confirmation perceptions. Specifically,
the model posits that confirmation can directly and indirectly (via perceived usefulness)
influence user satisfaction, and perceived usefulness can influence both user
satisfaction and continuance intention. The model has been used to explain user
continuance behavior in a wide range of contexts, including online banking
(Bhattacherjee 2001), IS implementation (Brown et al. 2008), Internet-based learning
(Limayem and Cheung 2008), online services (Kang et al. 2009), mobile data services
(Kim 2010), and paid mobile apps (Hsu and Lin 2015).

Compared with the ECT, the ECM focuses only on the post-use stage and ignores
the adoption and use stages on the grounds that the confirmation and satisfaction
perceptions can capture the effects of any perceptions or evaluations ta adoption and
use stages (Bhattacherjee 2001). However, there is no empirical evidence supporting
this argument. Further, the model adopts user satisfaction as the core construct to
predict continuous behavior, but the antecedents of user satisfaction are all cognitive
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factors, lacking an affective perspective. Therefore, to bridge the aforementioned gaps,
this study incorporates affective evaluations at the adoption and use stages into the

ECM to predict user satisfaction.
2.7 Summary

This section reviews the related theoretical fundamentals of this thesis, that is, MMSs,
innovation diffusion theory, the ARM, as well as other related theories. After reviewing
the behavioral research on mHealth services, two main research gaps were detected,
namely, inadequate affective factors and few health-related factors were incorporated
in previous research. Innovation diffusion theory provides a clear theoretical lens
through which to locate the low user engagement problems, i.e. low acceptance rate,
low active use, and low continuous use at three diffusion processes. These problems
exist at the three different but successive processes in MMS diffusion.

Next, the ARM and affect literature were reviewed. According to the ARM, the
different categories were introduced and Type I Inconsistencies were defined,
including an illustration of how the ARM may explain these inconsistencies.
Conversely, the reasons for Type II Inconsistencies remain unclear. From a theoretical
perspective, we proposed plausible explanations for these inconsistencies and how to
examine the explanations. Then, the affective characteristics of patients with chronic
diseases were outlined.

In summary, four research gaps were identified in the previous literature as
follows:

e Few behavioral studies have explored the affective factors that influence the
diffusion of mHealth services.

e Few health-related factors have been incorporated into the previous behavioral
research related to mHealth services.
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e Type II Inconsistent results in affective research have not been sufficiently
explained.

e Patients with chronic diseases have an increasing population and their own
characteristics, however, this group has largely been neglected in the IS and HCI
literature.

By addressing these gaps, the present thesis adds to the mHealth research by
elucidating the effects of affective factors and health factors in diffusion of the
innovation, to the affect literature by providing plausible explanations of
under-explained inconsistent relationships, and the IS and HCI literature by exploring

the behavior of a special user group, i.e., patients with chronic diseases.

53



Chapter 3 Exploring Potential Users’ Affective
Evaluation at the Adoption Stage

As mHealth services can provide continuous and timely health monitoring at the
individual level (Kumar et al. 2013), MMSs may be particularly ideal for patients
suffering from chronic diseases, who require regular medical attention (Phillips et al.
2010). For instance, according to a recent report by the WHO, chronic diseases account
for 60% of all deaths worldwide (Pollettini et al. 2014). However, as the potential users
(i.e., patients with chronic diseases) are not yet actual users of these services, and the
acceptance rate of MMSs is relatively low. The potential users would be aware of the
usefulness and importance of the monitoring services for their health in determining
adoption of the services. However, knowledge about the usefulness and importance
from a cognitive perspective does not necessarily translate into active usage behavior.
To understand the currently low acceptance rate of MMSs, Study 1 was designed to

explain adoption decision of potential users of MMSs from an affective perspective.
3.1 Introduction of Study 1

In the healthcare context, especially for people suffering from chronic diseases, using
the mHealth services to monitor their health has the potential to provide great benefit,
such as providing them with informational and emotional support. The rationale for
this is that continuous health monitoring can keep such patients informed about their
health conditions in a timely manner and reduce their negative emotions such as
anxiety disorders (Liang and Xue 2013, Salovey et al. 2000). In hospitals, doctors are
too busy to closely follow up on patients’ health management of chronic diseases
(Bodenheimer et al. 2002). Self-health management using mHealth on a daily basis

may be a viable way of regularly monitoring chronic conditions. However, little is
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known about how these patients, exhibiting specific behavioral characteristics, respond
to MMSs and the role of such characteristics specific to their conditions in their
responses.

In the mHealth market, even if MMSs are useful for many potential users or
committed users, the proportion of actual users is relatively low (Park et al. 2014). In
China, there are 220 million elderly people and 20% of the total population suffers
from chronic diseases (TalkingData 2015). These individuals need daily monitoring of
their health conditions and represent potential users of these services. However, there
are only about 90 million users of mHealth services and most of them are young
(TalkingData 2015). Therefore, most potential users are not yet actual users and the
acceptance rate of such services is thus relatively low. Previous research has
determined that affective evaluations may present more of a barrier to preventive health
behavior than cognitive evaluations (Ajzen and Timko 1986, Eves 1995, Lowe et al.
2002). However, many previous studies have examined users’ responses to mHealth
services mainly from a cognitive perspective (Akter et al. 2011, Cocosila and Archer
2010, Guo et al. 2013, Lowry et al. 2014), and scant research attention has been paid to
how users perform affective evaluations of mHealth services, especially MMSs.

In order to predict how patients affectively respond to MMSs, we investigate the
determinants of affective attitude toward using MMSs, because attitude is the key
predictor of human adoption intentions and actual adoption (Fishbein and Ajzen 1975).
In the psychology literature, attitude has both cognitive and affective components
based on whether the evaluating process stems from a cognitive or affective
perspective (Bagozzi and Burnkrant 1979). Affective evaluation is automatically
formed without any cognitive effort or conscious purpose and is stored in the human

memory (Ajzen and Fishbein 2000, Ajzen and Timko 1986, Bamberg et al. 2003), and
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can influence subsequent judgments on related stimuli (Ajzen and Fishbein 2000).
Thus, affective attitude toward using MMSs, as an overall affective evaluation, may
not only influence the potential users’ adoption intention, but may also influence their
usage behavior after adoption. For instance, once patients with chronic diseases form a
positive affective evaluation of the outcome of using MMSs—such as enjoyable using
the services for health self-management or pleasant to be informed about their own
health status—this evaluation may indirectly influence their adoption behavior through
a more positive benefits evaluation and directly influence their usage behavior leading
to actual adoption. Therefore, affective attitude may be an important predictor of
health-related behaviors (Ajzen and Timko 1986, Chan and Fishbein 1993, Payne et al.
2004). In the context of mHealth, it will help identify potential users as well as
potential actual users. Here, this study uses affective attitude to measure potential users’
(i.e., patients with chronic diseases) overall affective evaluation of MMSs and further
explore its antecedents and outcomes, which have rarely been considered in the
previous IS literature. Accordingly, our first research question is:

RQ1-1: How do potential users develop affective attitude toward using MMSs,

which further determines their adoption?

To study the determinants of affective attitude toward using MMSs, we draw on
an affective response process of patients with chronic diseases. Based on the taxonomy
of affective constructs and the HCI literature, induced affective state is one’s state of
consciousness without being aware of future behavior (e.g., toward using a service)
(Csikszentmihalyi 1990), and process-based affective evaluation is formed when
processing information about the future usage of the service (Zhang 2013). Therefore,
when forming an outcome-based affective evaluation regarding whether to adopt such

services, affective response in the earlier process, such as induced affective state and
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process-based affective evaluation, can be the main factors influencing their
outcome-based affective evaluation (i.e., affective attitude).

This study thus explores the determinants of affective attitude from the affective
factors that belong to induced affective state and process-based affective evaluation.
Perceived enjoyment is a key intrinsic predictor of technology response and use
(Brown and Venkatesh 2005). Potential users decide to use or purchase services based
on two basic reasons: hedonic benefits and utilitarian benefits (Batra and Ahtola
1991). MMSs, as a new type of health service, can also provide hedonic benefits,
such as hope and confidence, to arouse process-based affective evaluation when
considering using such services (Fassnacht and Koese 2006). People with chronic
conditions, who may suffer poor health for a long time, have great health needs and
often difficulty accessing health care, so they may show interest in using new
ICT-based health services, such as MMSs (Edwards et al. 2014).

On the other hand, as services in the mobile context differ from traditional and
online channels in that mobile devices have small operational and display platforms,
they may more easily induce security and privacy issues and cause technology anxiety
for new users (Yang and Forney 2013). Further, patients with chronic diseases may be
more cautious about their health (Bodenheimer et al. 2002), and using mobile devices
for health services may provoke anxiety. In that regard, anxiety may be a key barrier in
patients’ responses to MMSs, so we use anxiety as an induced affective state to predict
affective attitude, which leads to the second research question:

RQ1-2: How do enjoyment and anxiety influence potential users’affective attitude

toward using MMSs?

Although perceived enjoyment and anxiety are presumed to have positive and

negative effects on behavioral intention and overall evaluations, many studies report
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insignificant results (AbuShanab et al. 2010, Compeau et al. 1999, Constantiou et al.
2012, Huang et al. 2013, John 2013, McKenna et al. 2013, Venkatesh et al. 2003,
Venkatesh et al. 2002, Young Im and Hancer 2014). While the ARM helps to explain
why some of the conflicting results occurred (i.e., inconsistent items and constructs), it
is likely that other factors may cause at least some of these prior inconsistencies (i.e.,
failing to carefully set boundary conditions regarding where, when, and how affective
factors play a significant role). Discerning the affective boundary conditions of
affective response will not only enhance our understanding of the affective factors in
human-ICT interaction at the adoption stage, but also contribute to the ARM by
explaining the Type II Inconsistencies regarding the effects of induced affective state
and process-based affective evaluation. This leads to the third research question:

RQ1-3: Can the identification of boundary conditions explain the prior mixed

findings in the affect literature?

The objectives of this study are to investigate how potential users, that is, patients
with chronic diseases, produce affective responses to MMSs and whether the affective
boundary conditions arouse Type II Inconsistencies in affective responses. First, we
identify patients with chronic diseases as our research respondents and examine their
affective characteristics. Second, we investigate the effect of perceived enjoyment on
affective attitude under different induced affective states (i.e., anxiety). Third, we
investigate the effects of perceived enjoyment and anxiety on affective attitude under
different affect bases, that is, the affective characteristics of patients with chronic
diseases, i.e., negative health emotion and health consciousness.

This work contributes to the IS literature by demonstrating how affective
evaluations are developed at the adoption stage in the context of MMSs. Specifically,

our results provide plausible explanations for some of the mixed findings in the
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existing literature. Additionally, this study extends the knowledge frontier of the ARM,
exploring affective factors under different boundary conditions. Finally, by
investigating the contingent role of the affective characteristics of patients with chronic
diseases, our study provides insight into how patients with chronic diseases develop

affective responses.
3.2 Research Model of Study 1

The research model guiding this study is shown in Figure 3-1. As many researchers
have explored the direct effects of perceived enjoyment and anxiety on affective
attitude and the effect of affective attitude on adoption intention, they were not
hypothesized in this study. The first level relationship is between process-based
affective evaluation (i.e., perceived enjoyment) and outcome-based affective
evaluation (i.e., affective attitude), which are both temporally unconstrained affect
residing within users and MMSs. The second level relationships focus on the direct
effect of induced affective state (i.e., anxiety) on affective attitude and its moderating
role on the relationship between perceived enjoyment and affective attitude. The third
level relationships focus on the moderating role of affective factors residing within
patients with chronic diseases (e.g. negative health emotion and health consciousness)
on the effects of perceived enjoyment and anxiety on affective attitude. Affect residing

purely within MMSs (i.e. arousal and valence) was modeled as control variables.

59



Affects in Patients with Chronic Diseases

State Disposition

Negative Health
Emotion

Health
Consciousness

Process-based Outcome-based
H1-2- H1-4+ X :
ecti i Affective evaluation
Affective evaluation |y 5, HI1-5-
Perceived N . 2 Affective  \ @ Adoption
Enjoyment l 7 Attitude Intention
y .~
Temporally Unconstrained H1-1- -~ -
Temporally Constrained / e

Affects between Users and the Service

Note: Hypothesized Relationships

————— Unhypothesized Relationships ) » e
Affects within Service as Control Variables

Figure 3-1 Research Model of Study 1

3.2.1 The Moderating Role of Anxiety

Anxiety is a negative emotion induced by one thinking about executing a certain
behavior (Brown et al. 2004). Research on computer anxiety has found that people
sometimes experience tension when exposed to new ICTs (Brown et al. 2004). Mobile
ICTs, as an extension of general computer technologies, can render interactions
relatively unclear in the mobile context, thus producing anxiety about using such
services, which can be elevated in many mobile usage contexts (Yang and Forney
2013).

Further, faced with high degrees of anxiety when thinking about using a new
technology, people generally experience negative self-evaluation (Ciarrochi and
Forgas 1999) and low self-esteem (Spielberger and Gorsuch 1983). They may be more
cautious about high-risk situations that they think are beyond their ability and tend to
avoid such situations (Ciarrochi and Forgas 1999). Thus, when enjoyment in using
MMSs is perceived, potential users with a high sense of anxiety will be more cautious

and seek more information to systematically evaluate it. Therefore, the level of anxiety
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will moderate the effect of enjoyment on affective attitude toward using MMSs. Thus,
we hypothesize that:

HI1-1: Potential users’ anxiety weakens the positive relationship between

perceived enjoyment and affective attitude, such that perceived enjoyment

positively influences attitude more strongly when anxiety is low.

3.2.2 The Moderating Role of Negative Health Emotion

Patients’ emotions are closely related to their health conditions and their illnesses can
lead to negative emotions such as anxiety, worry, and depression (Anderson and
Agarwal 2011, Trumbo et al. 2007). Negative emotions are produced to help people
make approach—avoidance distinctions (Loewenstein et al. 2001, Zajonc 1998), and
negative health emotion can lead patients with chronic diseases to focus more on taking
measures to avoid health deterioration and improve health conditions (Anderson and
Agarwal 2011). Therefore, their inner emotions on health would directly influence
their decision-making in health matters.

Patients with chronic diseases have more negative emotions about their health
conditions. Facing a possible solution (e.g. using MMSs) to a health-related problem,
they are more likely to utilize their own inner feelings about their health concerns and
needs to evaluate the solution (Loewenstein et al. 2001). On the other hand, their inner
feelings can also influence their responses to new stimuli through information
processing, which may then bias their decisions to align with their inner feelings
(Clore 1992). For instance, when patients with chronic diseases have negative
emotions about their health, their reliance on positive or negative affect aroused during
the interactions with MMSs will be lessened. Thus, we hypothesize that:

H1-2: Potential users’ negative health emotion weakens the positive relationship

between perceived enjoyment and affective attitude, such that perceived
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enjoyment positively influences attitude more strongly when negative emotion is

low.

H1-3: Potential users’ negative health emotion weakens the negative relationship

between anxiety and affective attitude, such that anxiety negatively influences

attitude more strongly when negative emotion is low.

3.2.3 The Moderating Role of Health Consciousness

With a high degree of health consciousness, patients with chronic diseases will have a
tendency to focus their attention on their health and are more likely to devote
themselves to a healthy lifestyle (Iversen and Kraft 2006). They will be more interested
in the information related to health and more likely to engage in health actions, such as
health promotion behaviors (Iversen and Kraft 2006) and health preventive behaviors
(Jayanti and Burns 1998). Indeed, research has verified the significant role of health
consciousness in predicting health attitudes and behaviors (Hong 2011).

Therefore, patients with chronic conditions with a high sense of health
consciousness are more likely to take responsibility for their health and conduct more
health-related behaviors. They are also more likely to gather more information on
health-related issues and have more health-related experiences (Dutta-Bergman 2004).
Thus, patients with chronic conditions are expected to possess greater ability to adopt
new health-related behaviors (Hong 2011). With the ability to use the MMSs, they
will be more likely to develop positive outcome-based affective evaluation when they
perceive enjoyment on the usage because the ability can enable them to achieve the
outcomes of usage. On the other side, they may not form positive affective evaluations
of such services because of a lack of ability even though they perceive enjoyment of
using the MMSs. This is because without the ability they cannot gain the outcomes of

using the services, let alone perceive positive evaluation of the potential outcomes.
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Thus, we hypothesize that:

H1-4: Potential users’ health consciousness strengthens the positive relationship

between perceived enjoyment and affective attitude, such that perceived

enjoyment positively influences attitude more strongly when health consciousness
is high.

With a high degree of health consciousness, patients with chronic diseases may
undertake more health-related behaviors in their daily lives and may possess greater
capacity to use new health services (Hong 2011). If they experience anxiety when
considering the use of MMSs, the effect of the anxiety will be amplified because of
their perceived ability toward health-related behavior. Therefore, a feeling of anxiety
will result in a more negative affective evaluation when patients have a high degree of
consciousness concerning their health. On the other hand, a high sense of health
consciousness may lead to people taking more responsibility towards their health and
tending to avoid taking measures that may worsen their health (Stanton et al. 2007).
Feelings of anxiety about using MMSs will cause them to develop more negative
outcome-based affective evaluations in order to avoid such behavior. Thus, we
hypothesize that:

H1-5: Potential users’ health consciousness strengthens the negative relationship

between anxiety and affective attitude, such that anxiety negatively influences

attitude more strongly when health consciousness is high.
3.3 Summary of Study 1

This study focuses on potential users’ affective evaluation (i.e., affective attitude) of
MMSs: the antecedents of the affective evaluation (P1), the effect of the evaluation on
adoption intention, and whether the effects of process-based affective evaluation and
induced affective state on affective attitude are different under different contingent
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factors (affect residing within the potential users). The affective factors residing within
the services (i.e., arouse and valence) are used as control variables. In sum, this study
aims to explain the low acceptance rate of MMSs and the Type II Inconsistencies

related to the effects of process-based affective evaluation and induced affective state.
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Chapter 4 Exploring Users’ Affective Evaluation

at the Use Stage

The progressive development of mobile health (mHealth) in recent years has attracted
significant practical and academic attention. However, most of its users have failed to
become active users, and the potential reasons for this phenomenon remain indistinct.
This study investigates how a special group of users of MMSs (i.e., patients with
chronic diseases) develop emotional attachment to using the services from an affect
transfer perspective, which in turn determines their MMS usage. In particular, drawing
on the affective response process and affect transfer theory, this study hypothesizes that
users’ satisfaction with MMS components (i.e., devices and feedback) influences their
emotional attachment to MMSs through both cognitive and misattribution routines and
that the combined effects of the two routines are contingent on their health rationality.
Therefore, to understand the low active use of MMSs, Study 2 is designed to explain

the use decisions of MMS users from an affective perspective.
4.1 Introduction of Study 2

MMSs are particularly useful for assisting patients with long-term chronic diseases
because their daily health conditions vary and they must follow healthcare procedures
accordingly. Also, since MMSs recommend preventive measures to patients
(Motamarri et al. 2014), they are believed to reduce the costs of the health sector
substantially. Indeed, over the past decade, the industry has started to invest noticeably
in MMSs. The worldwide market of MMSs will reach US$15 billion by the end of
2017, accounting for more than half of the total mHealth market (PwC and GSMA
2012, Xiaohui et al. 2014).

Despite the prosperity of the MMS market, active users make up only a small
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percentage of its total users. For instance, BSKCare, a Chinese health company,
provides a daily MMS for diabetic patients, who are anticipated to be highly engaged in
the process since chronic diseases require daily monitoring. Disappointingly, however,
a few months after patients start to use the services, more than 90 percent become
inactive (Ouyang 2014). As another example, Chunyu Doctor in China—a leading
mHealth company—yprovides MMSs for nearly 30 million patients, but of these only
900,000 (3 percent) are frequent users (EnfoDesk 2014). Notably, the poor response
rate is a problem not only in China. In a study of patients’ behavior regarding healthy
eating interventions through mobile apps, Helander et al. (2014) provided a dietary
self-monitoring service among the English-speaking population of various countries
and found that less than 3 percent of about 190,000 app users remained active after a
six-month period.

Since the core value of MMSs derives from their ability to provide effective
monitoring of patients’ health conditions and constant interactions between health
professionals (e.g., physicians) and patients in spite of geographical distance (Aceti
and Luppicini 2013), the patients’ inactivity compromises the benefits of MMSs. This
study aimed to examine the affective factors motivating patients with chronic diseases
(in our case, chronic diseases) to use MMSs.

The literature on system usage behavior sheds little light on MMS usage by
patients with chronic diseases because the literature is mainly confined to the cognitive
view, such as the expectation-confirmation model (Bhattacherjee 2001, Soongeun et al.
2008) and the technology adoption perspective (Bhattacherjee 2001, Soongeun et al.
2008, Venkatesh et al. 2008). Using a cognitive view to predict user behavior somehow
fails to explain actual usage behavior at the post-adoption stage, for example,

frequency of use (Straub et al. 1995, Venkatesh et al. 2008). Also, in the mHealth
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context, because of long-term illnesses, patients have a much stronger emotional need
than do typical system users (Maunder and Hunter 2015). Thus, it is important to
consider the role of affective factors that determine patients’ usage behavior. Since a
theoretical lens that explicitly identifies the role of affective factors in system use is
lacking (Bagozzi 2007), this study sought to develop a model to predict affective
responses of patients toward MMSs to predict user behavior.

Prior research suggests that during interaction with a service users may develop
emotional attachment to using the service (Bowlby 2012, Thomson et al. 2005).
Emotional attachment exerts enduring and stable impacts on user behavior (Carroll and
Ahuvia 2006). Users who are affectively attached to a service, therefore, make a strong
commitment to using it after adoption (Carroll and Ahuvia 2006). Some patients with
chronic diseases may experience negative emotions caused by their long-term illnesses.
Consequently, they develop emotional attachments to the services more easily, which
relieves their illnesses by reducing fears and stresses (Maunder and Hunter 2015).
Further, the features of the mobile context help patients feel they are interacting with
the mobile devices, which also leads to emotional attachment (Kolsaker and Drakatos
2009). Therefore, emotional attachment may play a more significant role in patients’
interaction with MMSs compared with a system in more typical technological contexts.

However, it is unclear what factors motivate users to form an emotional
attachment to MMSs. Our study theorizes that MMSs are a combination of health
services and mICTs; specificallyy, MMSs are made up of two components: the
monitoring device and personalized monitoring feedback for patients’ health. The IS
literature suggests that users rely on their interaction process with system components
to develop their perceptions and feelings about the entire system (Xu et al. 2013).

Therefore, we anticipate that patients may first develop affective evaluations about the
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monitoring device and the personalized monitoring feedback. Then, the affective
evaluations of these two components can be transferred to the entire MMS, and
consequently, patients develop emotional attachments to the service. We adopt an
affect transfer lens to validate this anticipation. The affect transfer theory describes that
a person’s affect induced by object components can be transferred to the object (Kim et
al. 1998, Marks and Olson 1981). Based on this theory, this study examines affect
transfer in the context of MMSs and its role in patients’ usage of MMSs. Our first
research question was:

RQ2-1: How do users’ experiences with MMSs lead to emotional attachment, and

subsequently, to their MMS usage?

Further, to explain the underlying mechanisms of affect transfer, we proposed the
two routines of affect transfer—cognitive and misattribution routines. Cognitive
routine is based on cognitive evaluations, and so is considered rational (Bower 1981).
In contrast, misattribution routine concerns misattributing affect derived from other
objects, which is less rational and can manifest as direct relationships (Oikawa et al.
2011). This dissension renders the underlying mechanism of affect transfer
under-explored and has resulted in mixed findings; for instance, one can transfer
different or similar affect to a particular object from a certain type of similar objects
(Ajzen and Fishbein 2005, Machleit and Wilson 1988). To uncover the mixed findings
of affect transfer, we drew on contingency theory to identify health rationality as the
boundary condition that determines the combined effects of cognitive and
misattribution routines (Tosi and Slocum 1984). Health rationality plays a significant
role in health decision-making because (1) patients with chronic diseases make less
rational health decisions and possess a low sense of health rationality (Brock and

Wartman 1990), and (2) cognitive routine is more rational while misattribution routine
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is affective-oriented, thus the effects of the two routines can be contingent on their
rationality. By examining the moderating role of health rationality, we sought to
understand how patients with different characteristics form emotional attachment to
MMS. Our second research question was:

RQ2-2: To what extent is the transfer process contingent on the health rationality

of the patients?

To address these research questions, a theoretical model is developed and
empirically tested by means of a field survey. This study contributes to the literature in
several ways. To our knowledge, it is one of the earliest studies to have investigated the
impact of affective responses on real patients’ MMS usage. Further, our study explored
the mechanisms of affect transfer explicitly in the context of mHealth. Finally, by
investigating the moderating role of patients’ characteristics (i.e., health rationality, in
this case) in the transfer process, we provide plausible explanations for the mixed
findings in the affect transfer literature, as well as the affect literature. Our findings
should be of interest to academics and health practitioners as they continue to enhance

mHealth applications.
4.2 Research Model of Study 2

To guide this study based on the theoretical foundation discussed previously, a research
model is developed to examine the effect of emotional attachment on the MMS usage

and its antecedents, and these are depicted in Figure 4-1.
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4.2.1 The Effect of Emotional Attachment
Emotional attachment reflects an affective bond between patients and the MMS
(Thomson et al. 2005). In a general technological context, an individual with such an
emotionally significant bond with a service generally perceives interactions with the
service as differentiated and irreplaceable (Thomson 2006). The stronger the user’s
attachment to using the service, the more likely will the user be committed to
maintaining interactions with it (Thomson et al. 2005). When patients experienced
functional limitations and psychological stresses from their chronic diseases, they seek
physical or psychological support from an emotionally attached object that is able to
ease their problems. An MMS is one such object, and this leads to patients’ frequent
and extensive usage of such services to maintain their interactions with MMSs
(Thomson et al. 2005). Therefore, we posited that emotional attachment to using the
MMS should lead to a more active usage of the service. We hypothesized that:

H2-1: Emotional attachment positively influences users’ MMS usage.
4.2.2 The Effect of Perceived Value
According to rational choice theory, perceived value captures the extent of perceived

benefits (compared with costs incurred) that patients gain by using the MMS to manage
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their chronic conditions (Kim and Kankanhalli 2009). A high-value perception means
that the patients believe their interactions with the MMS are consistent with their
expectations and meet the basic medical needs for their chronic diseases, which can
provide them security feelings on their health condition. As a result, they develop a
strong affective bond with the services because of the security feelings (Meyer et al.
1993, Thomson et al. 2005). Conversely, a low perceived value indicates that patients
experience more costs than benefits from using the MMS and, accordingly, they may
conclude that their interactions with this service are less consistent with their
expectations and can barely meet their medical needs and induce security feelings on
their health. Accordingly, they will develop a weak attachment to using the MMS.
Consequently, we posited that a patient’s value perception of using the MMS should
lead to a strong emotional attachment to using it. Hence, we hypothesized that:

H2-2: Perceived value positively influences users’ emotional attachment to using

an MMS.
4.2.3 The Effects of MMS Components Satisfaction
Patients’ emotional attachments are developed from their interactions with the MMS,
more specifically, when they are using mobile devices and receiving personalized
health feedback. We conceptualized the MMS components to consist of two parts: the
device per se and the personalized feedback provided by the MMS. Satisfaction with
the MMS components is a retrospective evaluation, which assesses the interaction
process in previous stages. Emotional attachment is a more forward-moving evaluation
capturing the strength of the relationship between patients and the MMS (Gustafsson et
al. 2005). Retrospective evaluation provides a psychological basis for the
forward-moving evaluation, that is, emotional attachment (Thomson et al. 2005).

Being satisfied with using the devices and receiving health feedback indicates that
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patients have formed positive affective evaluations of the outcomes of their
interactions with the devices and personalized feedback, and thereby have generated
positive feelings such as pleasure, enjoyment, and fondness. Since the devices and
personalized feedback are components of the MMS, patients may experience a limited
ability to identify the sources of their positive feelings and misattribute them to the
MMS to a certain extent (Payne et al. 2005). These positive feelings that are
misattributed to the MMS alleviate negative feelings derived from the functional
limitations and psychological stresses caused by their chronic diseases, and motivate
patients to maintain and improve their interactions with the MMS (Vlachos et al. 2010).
Hence, we hypothesized that device satisfaction and feedback satisfaction leads to an
emotional attachment to MMSs:

H2-3a: Device satisfaction positively influences users’ emotional attachment to

using MMSs.

H2-3b: Feedback satisfaction positively influences users’emotional attachment to

using MMSs.

Apart from the direct effects on emotional attachment of the device itself and
personalized feedback satisfaction, this study also postulated the indirect effects of the
device through a cognitive process that is mediated by perceived value. Such value
represents a cognitive evaluation of the benefits and costs of using the MMS (Kim and
Kankanhalli 2009). The effects of component satisfaction on overall affective
evaluations have been verified by the IS success model (Wixom and Todd 2005, Xu et
al. 2013). Device satisfaction represents a degree of positive feelings regarding the
device, and when patients experience greater satisfaction, they consider that using it
will be less costly (Wixom and Todd 2005). Feedback satisfaction implies the degree of

positive feelings regarding the outcomes of receiving information from the MMS.
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When patients feel more satisfied with such personalized feedback, they find the
service beneficial for their health concerns (Wixom and Todd 2005). The benefit and
cost perceptions on the device and feedback make up their overall cognitive
evaluation of the service (Xu et al. 2013). The lower costs of using the device will
decrease the overall costs of using the service and higher benefits from the health
feedback will increase the overall benefits of using the service, all of which will
increase users’ cognitive value perception on the service. Therefore, we hypothesized
that device and feedback satisfaction lead to a positive value perception of MMSs:
H2-4a: Device satisfaction positively influences perceived value.
H2-4b: Feedback satisfaction positively influences perceived value.

4.2.4 The Moderating Role of Health Rationality

We explore the moderating effects of health rationality on the relationships between
MMS components and perceived value through the cognitive routine. Health
rationality refers to the extent to which patients make rational cognition-based
decisions. Patients with a high sense of rationality tend to rely more on their
perceptions of benefits and costs when making health decisions (Scott and Bruce 1995).
Thus, when forming affective responses to an MMS based on their interactions with
MMS components, patients are more likely to use their affective responses to the
components to assess their cognitive evaluation of using the MMS in the initial stage
and subsequently form their affective evaluations of MMS usage, that is, their
emotional attachment. Therefore, we hypothesized that device and feedback
satisfaction exert stronger positive effects on perceived value when patients have a

higher sense of health rationality:
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H2-5a: Health rationality strengthens the positive effects of device satisfaction on
perceived value, such that the effects are stronger when users have a high sense of
health rationality.

H2-5b: Health rationality strengthens the positive effects of feedback satisfaction

on perceived value, such that the effects are stronger when users have a high sense

of health rationality.

Lastly, we examined the moderating effect of health rationality on the relationship
between MMS components and emotional attachment through misattribution routine.
Patients with a low sense of health rationality will rely more on spontaneous or
intuitive approaches to make health decisions (Scott and Bruce 1995). Thus, when
forming affective responses to using the MMS, they are more likely to rely
spontaneously on their pre-existing affective evaluations related to the service and to
directly misattribute their previous evaluations of MMS components to the MMS
without making cognitive efforts (Payne et al. 2005). Therefore, patients displaying
low health rationality are likely to rely more on their affective evaluations of MMS
components to form their emotional attachments to using the MMS directly. We
therefore hypothesized that:

H2-6a: Health rationality weakens the positive effect of device satisfaction on

emotional attachment, such that the effect is weaker when users have a high sense

of health rationality

H2-6b: Health rationality weakens the positive effect of feedback satisfaction on

emotional attachment, such that the effect is weaker when users have a high sense

of health rationality.

We surveyed patients with chronic diseases to collect data for testing the above

hypotheses. In the data analysis, we included some patients’ demography
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characteristics as control variables because the patients’ illnesses cause them to feel
negative emotions regarding their health, which further induces emotional attachment

to using the MMS.

4.3 Summary of Study 2

This study focuses on users’ affective evaluation (i.e., emotional attachment) of MMSs
at the use stage, including: the antecedents of affective evaluation (P2), the effect of
evaluation on usage behavior, and whether the effects of learned affective evaluations
on overall affective evaluation are contingent to patients’ health rationality. In sum, this
study aims to explain the low active use of MMSs and the Type II Inconsistencies

regarding the effects of learned affective evaluations.
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Chapter S Exploring Users’ Affective Evaluation

at the Post-Use Stage

MMSs are considered effective tools for managing chronic diseases, but in practice,
many patients abandon continuous usage of such services. The reasons for this
situation remain under-explored. Based on the ECM, this study explores the effects of
users’ previous affective evaluations on user satisfaction at the post-use stage, which
subsequently influences their continuance decisions regarding MMSs. To further
investigate the relationships between affective evaluations at different stages, this
study draws on user confirmation as the contingent factor to explain the Type II
Inconsistencies. Therefore, to understand the low continuous use of MMSs, Study 3 is
designed to explain the continuance decisions of long-term MMS users from an

affective perspective.
4.1 Introduction of Study 3

Adoption and short-term use are the initial steps of MMS diffusion, while the
long-term value creation of such services depends on whether users make continuous
usage (Bhattacherjee 2001). However, extant research indicates that many MMS
users do not continuously use MMSs for the long term (EnfoDesk 2014). For instance,
85 patients with type 2 diabetes in Singapore decided to use an MMS that could
monitor their food intake and physical activities, but more than 90% of them
discontinued the usage after two months (Goh et al. 2015). Similarly, Helander et al.
(2014) found that less than 3% of users of a dietary self-monitoring service
continuously used the app after a six-month period. Thus, it is a fundamental issue for
MMS practitioners to understand why users continue their usage of MMSs or not.

According to the ECT, users’ affective evaluation is an important factor
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determining continuous usage of a service after a long period of use (Oliver 1980).
Further, user satisfaction comprises users’ overall and final affective evaluations of a
variety of service-related factors inducing continued usage of the services
(Bhattacherjee 2001). Users with higher satisfaction with the service usage outcomes,
apart from cognitive evaluations, are more likely to continue usage than those with
lower satisfaction of the service usage (Davis et al. 1992). Therefore, we propose user
satisfaction as a proxy for users’ final affective evaluation as the main predictor of
continuous usage of MMSs at the post-use stage.

Bhattacherjee (2001) proposes an ECM in the IS context based on the ECT. The
model argues that post-use expectation (represented by perceived usefulness) and user
satisfaction are the main predictors of IS continuance, and the satisfaction can capture
the effects of previous interaction stage with the service. However, the mechanism for
how the effects of the previous interaction stages are captured by user satisfaction has
been left under-explored (Bhattacherjee 2001).

Further, in the affect literature, few studies have investigated how previous
affective responses influence affective evaluations at a later stage, that is, the
relationships between affective factors at different times. This limitation may be
because many scholars believe that some emotions and moods are short-lived
impressions rather than persistently influencing human behavior (Lindgaard et al.
2006). However, the affective factors generated from the interaction with a particular
stimulus can be stored in the memory without cognitive effort (Ajzen and Timko 1986,
Bamberg et al. 2003), which can subsequently influence future affective responses
(Zhang 2013). Therefore, to investigate the relationships between affective factors at
different times and to explain how the effects of the previous interaction stages are

captured by user satisfaction, this study draws on users’ previous affective evaluations
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at the adoption and use stages to predict user satisfaction at the post-use stage.
Accordingly, the first research question guiding Study 3 is:

RQ3-1: Do users’ previous affective evaluations of MMSs lead to final user

satisfaction, and, subsequently, to their continuous MMS usage?

From the affective perspective, this study investigates how users’ previous
affective evaluations influence their post-use satisfaction of MMS usage. Affective
attitude and emotional attachment are the main affective evaluations at the adoption
and use stages, respectively. This is because affective attitude can manifest potential
users’ affective evaluation before usage (Fishbein and Ajzen 1975) and emotional
attachment can be used to reflect the affective interaction between the service and users
during the use stage (Carroll and Ahuvia 2006). This study draws on these two
previous affective evaluations to predict user satisfaction in the context of MMSs
usage. By doing so, this study provides a novel approach to understanding how users
derive satisfaction from using MMSs.

Previous positive or negative affective evaluations can influence further
information processing and bias interpretations of the information, thus leading to
similar evaluations (Wegener and Petty 2001). According to Wegener and Petty (2001)
and innovation diffusion theory, the effects of previous affective evaluations on later
evaluations and behaviors depend on whether the previous affective evaluations
match previous expectations (Rogers 2010). Thus, the extent to which users derive
satisfaction from their previous affective evaluations of using a service may be
contingent on whether their expectations are confirmed by usage. Further, the
previous studies concluded that users may have prior positive affective evaluations of
a certain object but a different affective evaluation of the object when re-evaluating it

(Kim and Morris 2007, Lee et al. 2008), leading to Type II Inconsistencies regarding
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the effects of previous affective evaluation. Therefore, to provide a precise knowledge
of the relationships between previous affective evaluations and user satisfaction, the
second goal of Study 3 is to explore whether the effects of affective attitude at the
adoption stage and emotional attachment at the use stage on user satisfaction are
contingent on user confirmation. Thus, the second research question for this study is:

RQ3-2: To what extent are the effects of affective attitude and emotional

attachment on user satisfaction contingent on user confirmation?

To address the aforementioned research questions, a theoretical model was
developed based on the ECM and users’ previous affective evaluations. The model was
then tested with data collected from a three-wave survey among MMS users,
specifically, patients with chronic diseases. This study makes several significant
contributions to the literature. First, although user satisfaction has been a popular
research topic, most previous studies were conducted from a cognitive perspective to
explain how users develop satisfaction with MMSs. This study is one of the first to
propose and empirically test the effects of previous affective evaluations on user
satisfaction. Second, although the relationships between different affective factors have
been well studied, few empirical studies have examined their relationships over
different use stages remain scanty. Thus, the present research provides insight into the
relationships between affective factors at different times. Third, by precisely
investigating the contingent effects of user confirmation on MMSs usage, this research
sheds light on the relative importance of previous affective responses in determining
final user satisfaction. Finally, by incorporating previous affective responses in the
ECM, the findings enhance the knowledge on the trade-off between affective
expectation and confirmation in the mHealth context. Our findings can also be of

interest to MMS providers to promote their services from an affective perspective.
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5.2 Research Model of Study 3

To guide this study based on the theoretical foundations discussed previous chapters, a
research model was developed to examine the effects of previous affective evaluations
on user satisfaction and the contingent role of user confirmation. The model is
depicted in Figure 5-1. As the ECM-related hypotheses have been widely examined in

the previous literature, this study does not hypothesize them.

T1: Adoption Stage

Affective
Attitude

Length of Chronic . !
Experience

H3-4+ H3-2-

T2: Use Stage

T3: Post-use Stage

Figure 5-1 Research Model of Study 3

5.2.1 The Effects of Previous Affective Evaluations

Affective attitude at the adoption stage means that potential users of MMSs generate
positive feelings about the potential outcomes of using such services (Fishbein and
Ajzen 1975). Positive attitude developed before adopting a service has two-fold
meanings: (1) potential users are interested in using the MMSs to manage their health,
and (2) potential users have high expectations about the potential outcomes from using
the services. If users develop interest prior to using a service, they may be intrinsically
motivated to use it for enjoyment and fun rather than for performance (Thong et al.
2006). Thus, positive affective attitude at the adoption stage may be expected to lead to

effective MMS usage after adoption. Further, highly effective usage is more likely to
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lead to stronger positive outcomes from using the service, which may arouse stronger
positive feelings at the post-use stage and increase overall user satisfaction. Hence, we
propose that:

H3-1: Affective attitude at the adoption stage is positively related to user

satisfaction at the post-use stage.

Emotional attachment at the use stage means that users develop an emotional
bond with the service after initial usage (Thomson et al. 2005). With the emotional
bond, the users will view their interactions with the MMSs from a long-term
perspective and maintain their relationship with the service even if they have
difficulties in using the service (Van Lange et al. 1997). Thus, the users will be
affectively committed to using the service, and are more likely to invest time and effort
in using the service and have greater patience with such service. Therefore, they are
more likely to obtain stronger positive outcomes from the MMSs and experience
greater satisfaction with the service at the post-use stage. On the other side, if users
have low emotional attachment to using a service and are thus not committed to using it,
they will be less likely to make effort in using it and may also have higher demands on
its performance. Thus, they are likely to be less satisfied with using the service.
Therefore, we hypothesize that:

H3-2: Emotional attachment at the use stage is positively related to user

satisfaction at the post-use stage.

5.2.1 Moderating Role of User Confirmation

Confirmation refers to the match between the user’s expectation of performance and
perceived actual performance of using the MMSs (Oliver and DeSarbo 1988). Thus,
user confirmation means that the perceived actual performance equals or exceeds

performance expectations, while user disconfirmation denotes that the actual
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performance fails to reach the expectations. Because confirmation indicates the
magnitude between previous evaluations and actual performance, it may play a
contingent role in the relationships between previous affective evaluations and user
satisfaction at the post-use stage.

As noted, positive affective attitude at the adoption stage leads users to use the
services effectively after adoption. While using an MMS, if previous expectations (i.e.,
affective attitude toward using the service) are confirmed, users may feel that their
previous affective attitude towards using the service is confirmed. Accordingly, they
will feel their time and effort in using the service have been well rewarded. These
feelings may maintain their interest in using the service and thus they may obtain
greater outcomes from usage (Thong et al. 2006). On the other side, if previous
expectations are not confirmed, users will challenge their previous affective attitude
and subsequently consider that the outcomes are not worthy of their investment in time
and efforts. Subsequently, effective usage may be reduced, and poorer outcomes may
be obtained from using the service. Thus, the relationship between affective attitude
and user satisfaction will be weakened. Accordingly, we propose that:

H3-3: Confirmation strengthens the positive relationship between affective

attitude and user satisfaction.

Emotional attachment at the use stage will induce users to be affectively
committed to using the MMSs (Van Lange et al. 1997), which may commit their efforts
to service usage with satisfaction. If previous expectations on the MMSs are confirmed
after long-term usage, emotional attachment will induce a higher commitment at the
post-use stage as users become increasingly confident in their emotional bond with the
service (Vlachos et al. 2010). A higher commitment will induce greater effort in using

the MMS and increase the overall outcome of using the service, and subsequently
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increase satisfaction with the outcome of MMS usage. If previous expectations are not
confirmed, even though users may be somewhat emotionally attached to using the
service, they may be less affectively committed to the MMS because the outcomes do
not meet their expectations. Lower affective commitment may weaken the positive
relationship between emotional attachment and user satisfaction. We therefore propose
that:

H3-4: Confirmation strengthens the positive relationship between emotional

attachment and user satisfaction.

We surveyed long-term MMS users (i.e., patients with chronic diseases) to collect
data for testing the above hypotheses. In the data analysis, we used several some
demography characteristics of the patients as control variables, such as education,
gender, and age. Further, the length of chronic diseases is further included as a control
variable because the patients’ illnesses may further their continuance decision on using

the MMSs.

5.3 Summary of Study 3

Study 3 mainly focused on users’ final affective evaluation on MMSs at the post-use
stage, including the effects of previous affective evaluations on the conclusion stage
evaluation (P3) (i.e., user satisfaction), and whether the effects are different under
different use experiences. Specifically, this study explored the effects of affective
attitude at the adoption stage and the emotional attachment at the use stage on user
satisfaction at the post-use stage; further, user confirmation is proposed as the
contingent factor on these effects. In summary, this study aims to explain the low
continuance MMS usage and the Type II Inconsistencies related to the effects of

previous affective evaluations.
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Chapter 6 Methodology, Results, and Discussions

This chapter presents the methodology, results, and discussions of the thesis. First, the
qualitative approach to verify the characteristics of patients with chronic diseases is
introduced. Then, the research context and data collection procedures of the
quantitative approach are introduced. Then detailed data analyses, model estimation
results, and key findings of each study are provided. Finally, the last sub-section

concludes this chapter.
6.1 Qualitative Approach

This thesis adopted a mixed methodology to test the theoretical model to increase the
reliability of the results (Venkatesh et al. 2013). First, focus group interviews were
conducted to confirm the characteristics of patients with chronic diseases. Next, three
field surveys were conducted among patients with chronic diseases to collect
quantitative data to test the research models.

The focus group is a useful qualitative research approach for exploratory studies
(Calder 1977), and previous literature has demonstrated its effectiveness in the
emerging mobile service context (Jarvenpaa and Lang 2005). As MMSs are still at an
early developmental stage and have not been widely recognized by research scholars
and practitioners, the focus group, therefore, is applicable for exploring potential
users’ responses to such services (Bloor 2001) and detecting the common
characteristics of their responses to MMSs (Jarvenpaa and Lang 2005). The focus
group approach was therefore adopted to verify the characteristics of patients with
chronic diseases.

6.1.1 Participants of Focus Group

To improve the generalization of focus group results and ensure the proper discussion
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process, we invited 26 respondents of different ages and divided them into four
groups (Bryman 2012). Group 1 consisted of six students under 25 years of age from
a university in northeast China. Group 2 included six junior employees aged 25 to 40.
Eleven of the participants of Group 1 and Group 2 were healthy. Group 3 comprised
seven senior employees aged 40 to 55. Five of them were suffering from chronic
diseases, such as insomnia, hypertension, and calcium deficiency. Group 4 included
seven retired elders aged 55 or above. They were aged 55 and above. Because of their
advanced age, all Group 4 members had experienced or were experiencing chronic
diseases. All participants had little prior experience with MMSs. Each of them
received an incentive of about US $10 for participating in the focus group. Detailed
information on the participants is presented in Table 6-1.

Table 6-1 Demographics of the Participants in the Focus Group

Number of Health
Group # Participants Age Gender Condition
3 males, 3
Group 1 6 <25 females Healthy
Group 2 6 25-40 3 males, 3 One with chronic
females disease
Group 3 7 40-55 2 males, 5 Five Wlth chronic
females diseases
Group 4 7 55+ 2 males, 5 All with chronic
females diseases

6.1.2 Procedures of Focus Group Interviews

The four focus group interviews were conducted in parallel. Before the interviews, an
introduction on MMSs and a semi-structured interview outline were prepared. The
introduction was printed on a colored leaflet and explained how MMSs work and how
they may benefit users. The outline interview included a warm-up section, an
explanation of the interviews, a section on health conditions (i.e., current health
conditions, health emotion, and health consciousness), an introduction to the service,

and initial evaluation of the MMS (i.e., positive responses, negative responses, and
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overall evaluation).

A moderator and several assistants were selected to conduct the focus group
interviews. The moderator raised the topics according to the outline and guided the
interview process. When needed, the moderator would ask follow-up questions to
collect further information. The assistants made notes throughout the interview
process and helped the moderator to accomplish all the aims listed in the outline. The
interviews were recorded by audio and later transcribed for coding. Finally, the
interviews of the four groups were coded using the guidelines presented by Creswell
(2002).

6.1.3 Results of Focus Group Interviews

Six of the participants in Group 4 reported that they had a high sense of health
consciousness. Five individuals in Group 4 had previously experienced long-term
chronic problems, which had led caused them to realize the importance of physical
health. The other two participants had observed their relatives’ experiences with
chronic diseases, and so they too were quite concerned about avoiding similar
situations. Further, they spent much more time and efforts in their health and required
more care than they needed. Consequently, since their retirement, all seven
participants had spent considerable time on their health issues to reduce the impact of
chronic diseases. They insisted on taking daily exercise, watching health programs on
the TV, and taking health supplements, and various other measures. Two of the elderly
participants responded as follows:

Group 4 participant 1: “I have congenital heart disease, i.e., a case of

insufficient blood supply. I insist on treatment by taking healthy food and do not

take medicine except in cases of emergencies. I must exercise in the morning and

make my old husband exercise too. And now he does not take any medicine.”
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Group 4 participant 2: “For a while, my legs gave me a lot of pain due to
rheumatic arthritis. I even could not move down the stairs. Once I found that Tai
Chi is good for my health, and I have practiced Tai Chi since 1995. Now I can
walk freely. Moreover, since I have heard that the sea buckthorn fruit could
prevent age-related illnesses. I now eat it every day.”

Because of the long-term influence of chronic diseases, the Group 4 participants

found that it is impossible to entirely cure their diseases. Even though they had fought

the chronic diseases for a long time and had achieved their goals to some extent,

when talking about their diseases, they expressed concern and feelings of

helplessness. Although they presented an overall positive attitude toward their lives,

they generated negative emotions regarding their health conditions, for example:

Group 4 participant 1: “The heart disease influenced my life a lot, as well as my
children. I am now even a little tired of this illness.”

Group 4 participant 2: “There is no radical cure for rheumatic arthritis, so I have
to carefully deal with it.”

Group 4 participant 3: “My two uncles and an aunt have hypertension, and my
mother has heart diseases. The genetic cardiovascular disease in my family is
very serious. When I was young, I did not realize the danger of this genetic
disease, and was not very concerned about it, until my father died in 2006. Then
my children and I worried a lot about my health. I have to pay a great deal of
attention to my diet and living habits. The disease greatly affected my family.”

Five of the seven participants in Group 3 suffered from chronic diseases, and

showed a high sense of health consciousness. These five participants had experienced

a decline in their health, but did not have much time for exercise because of their

busy work schedules, indicating less rational in health decision-making. They
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expressed concern about their current situation and worried about their future health
conditions. One of the participants stated:

Group 3 participant 1: “Due to hypoglycemia, I feel my health is getting from

bad to worse. But as I spend considerable time on my work and family, I have

hardly any time to deal with this problem. Thinking of the time when I am getting
old, I am very concerned about my health.”

Only one of the younger participants in Groups 1 and 2 was suffering from a
chronic disease and, although he was aware of his illness, he was not overly
concerned about it. He stated:

Group 2 participant: “My health is poor. I suffer from a fatty liver disease and

hypertension. I plan to deal with these problems by controlling my diet, but I

cannot stick to it. Moreover, I also ignore my health problems.”

The participants (two from Group 3, five from Group 2, and six from Group 1)
were not suffering from and had not experienced chronic diseases; and they did not
show a high sense of health consciousness or negative emotion about their health.
Further, for the participants with chronic diseases, either they cared too much of their
health or did not do anything for their health, rendering a low level of health
rationality.

Therefore, from the results of the focus group interviews, it can be concluded
that participants who are suffering or have suffered from chronic diseases generally
show higher levels of health consciousness, feel more negative emotions regarding
their health, and possess a low level of health rationality than those who do not. These
affective and decision characteristics residing within the patients are likely to
influence their affective responses to the MMSs, which were tested by surveys in the

next section.
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6.2 Research Context

The research context of this thesis is the mHealth monitoring campaign provided by a
leading hospital in Beijing. The hospital was built in 1958 and has more than 2100
employees, of which about 700 are physicians. In December 2015, the hospital
launched a health management program to deliver a monitoring service through mobile
devices named “Health Management Cloud Platform”. Through this program, the
hospital can provide MMSs to the patients with chronic diseases.

The service provided by the hospital is a typical MMS. The service delivering
process is as follows: (1) users use mobile monitoring devices, such as blood pressure
monitors, glucometers, and cardiotachometers, to monitor and record their daily health
indexes in the app; (2) the health campaign of the hospital then collects these daily
health indexes through the app, and analyzes them with their health examination data;
(3) the health professionals in the program provide health feedback to the users through
the mobile app, including disease warning, health suggestions, and health education;
and (4) users can self-manage their health according to the feedback, consult
physicians remotely, and make an appointments. Figure 6-1 shows the data collection
process of the service and Figure 6-2 shows examples of health feedback from the

service.
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Figure 6-1 Health Data Collection Process of the mHealth Monitoring Service
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Figure 6-2 Health Feedback from the mHealth Monitoring Service
6.3 Data Collection Procedures

The respondents of the thesis are the users of the service who are suffering chronic
diseases. A large company bought this service for their employees at the price of 500
RMB per year. The company planned to use the hospital’s mHealth services to launch
a health-awareness campaign for its employees, and so, it subscribed to the mHealth
services offered by the Beijing hospital. With this subscription, employees could use
their mobile devices to monitor their health indexes, such as exercise, blood pressure,
and blood glucose readings, and upload them through the mobile app. The doctors of
the hospital providing the services could retrieve the employees’ indexes and analyze
them, and whenever necessary, provide health advice and warnings to the employees.
Before the company launched this mHealth campaign to all employees, as a pilot study,
the company selected about 500 employees with chronic diseases to subscribe to this
service. Further, based on the company’s request, the hospital developed an enhanced

module specifically for chronic disease management for the company.
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Along the follow-up surveys of the mHealth program, the present thesis
undertook surveys of the 500 pilot participants (or employees), conducting three
surveys at different stages of the service implementation process (i.e., adoption stage,
use stage, and post-use stage). Specifically, to test the research models, we conducted
field surveys according to the timeline suggested by Venkatesh (2000), i.e., just after
the introduction of the MMS to the employees, one month after service
implementation, and three months after service implementation.

The first survey was conducted one week before the implementation of the
program to test Study 1. During the first survey, the participants knew about the
service, but had not started to use it. In this survey, we tested their use intention of the
service, affective responses to using the service (i.e., valance, arousal, anxiety,
perceived enjoyment, and affective attitude), affective state residing them (negative
health mood and health consciousness), adoption intention and their general
demographic information. At this stage, a total of 351 valid respondents have been
collected after removing the incomplete questionnaires and those employees did not
have chronic disease.

The second survey of the same user group was conducted one month after they
started using the service. Before the survey, we randomly selected seven users and
interviewed them to check whether they had obtained a basic understanding of the
usage of the service. Results indicated that six of the users were aware of the costs and
benefits of using the service, while the remaining one did not use the service after
adoption and had a very limited understanding of the usage of the service. The survey
was then sent to the sample population to measure affective evaluations of the device
and feedback components, perceptions of gains and costs, emotional attachment to

using the service, and rationality of health decision-making. We sent the survey
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through the app of the service to those who had completed the first survey and who
had started to use the service. In total, 262 users finished the second survey (a
response rate of 74.6%), and 228 valid responses were collected.

MMS usage was measured by participants’ usage experiences recorded in the
system log. The prior research proposes three dimensions of usage, namely, duration,
frequency, and intensity (Venkatesh et al. 2008). In our context, duration refers to how
long the individuals used the service over a given time period, frequency refers to how
many times individuals had used the MMS over the previous month, while intensity
indicates how many features of the MMS they had used over the previous month.
Duration was less appropriate in this study, because once the users had measured their
indexes, the indexes were automatically uploaded to the system and the data
collection/monitoring step was short and instantaneous. Therefore, we used frequency
and intensity to operationalize MMS usage.

The third survey was conducted after three to four months (i.e., two to three
months after the second survey) to measure users’ long-term evaluations of the
service. Two to three months after usage users were considered to have decided
whether to continuously use the service, signaling the post-use stage (Kim and
Malhotra 2005). To further confirm that the users had made their continuance decision,
we checked their usage records in the service system and found the more than half of
the 228 respondents (134) who had completed the second-wave survey. We randomly
selected two continuous users and two discontinuous users for interview. Through the
app, we sent an online survey to the 94 continuous users and a short phone message to
the 134 discontinuous users (including the link to the survey). In total, 207 valid
responses were received at this stage.

The third survey measured user satisfaction, user confirmation, and perceived
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usefulness at the post-use stage. MMS continuance was measured as a binary variable
based on usage records in the system to minimize common method bias—1 for
continuous use and 0 for discontinuous use.

As most of the theoretical constructs have been well established in the literature,
we adopted previous measures of these constructs and adapted them according to the
affective categories. Appendices A—C show the measures used each study. Appendix
D shows the Chinese versions of the three surveys.

Figure 6-3 shows the data collection procedures at the three stages based on the
MMS program. Table 6-2 shows the demographic characteristics of the participants in
the three studies.
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Figure 6-3 Data Collection Procedure

Table 6-2 Demographic Characteristics of the Participants
Characteristics First Survey Second Third Survey
Survey
Total Participants 351 228 207
Gend Male 228 118 108
endet Female 123 110 99
30 or younger 16 10 10
31-40 57 40 36
Age 41-50 180 112 96
51-60 117 65 65
61 or elder 1 1 0
Middle school or 73 20 20
lower
Education Bachelor’s 311 202 185
Degree
Master S degree 177 6 4
or higher
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6.4 Methodology and Discussion of Study 1

6.4.1 Participants in Study 1

As Study 1 focused on patients with chronic diseases, we selected the research
participants who had or claimed to have chronic diseases as our survey sample. The
first survey was conducted during the employees’ annual physical examination in the
hospital. Before their examinations, the doctors introduced the MMSs to them, and the
questionnaire was sent to them after the introduction. An incentive of 10 RMB (about
US$1.5) was offered to those who finished the survey. We did not limit the participants
to patients with chronic diseases and, rather, posed a question to measure their chronic
conditions to improve the reliability of their responses. In total, 500 questionnaires
were sent out, and 351 valid responses (i.e., a response rate of 70.2%) were obtained
after excluding incomplete responses and respondents who did not have chronic
diseases. Detailed information of the measures is shown in Appendix A.

The most frequent chronic diseases suffered by participants were chronic gastritis
(160), hypertension (79), rheumatic arthritis (66), cardiovascular and cerebrovascular
diseases (42), and diabetes (30). 65.0% of the participants were males. The majority of
participants were aged 41 to 50 years (51.3 %), and 117 of them were aged 51 to 60
years. Only 20.7% were under 40 years of age. The majority of them had attended
college (88.6%), while 17 are postgraduates.

6.4.2 Measurement Model of Study 1

Validity and Reliability

We first tested the reliability and validity of the constructs. The theoretical model was
tested by partial least squares (PLS) for two reasons: (1) it is a component-based
structural equation modeling tool and suitable for path analyses with latent constructs
(Chin et al. 2003); and (2) it is suitable for complex models with complicated
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moderating effects (Chin et al. 2003, Wetzels et al. 2009). The results are shown in

Table 6-3 and Table 6-4.

Table 6-3 Loadings and Cross-Loadings of Study 1

AATT | Al ANXT | ARSL | HCON | HEMO | PEN VLNC
AATT]1 10962 |0.532 |-0.270 |0.557 10.512 |-0.271 |0.675 |0.597
AATT2 0980 |0.591 |-0.226 |0.575 [0.507 |-0.225 |0.708 |0.626
AATT3 10970 |0.557 |-0.231 [0.594 [0.492 |-0.228 |0.669 |0.617
All 0.568 10933 |-0.322 |0.552 |0.500 |-0.228 |0.570 |0.582
Al2 0.551 10952 |-0.276 |0.517 |0.495 |-0.270 |0.555 |0.587
Al3 0.687 10936 |-0.244 |0.527 10475 ]-0.237 |0.569 |0.562
ANXT] |-0.267 |-0.330 | 0923 |-0.255 | -0.125 | 0.435 -0.122 | -0.309
ANXT2 |-0.171 |-0.194 0917 |-0.217 | -0.078 | 0.465 -0.106 | -0.251
ANXT3 |-0.240 | -0.256 | 0.947 |-0.233 | -0.137 | 0.444 -0.168 | -0.274
ANXT4 |-0.232 | -0.302 | 0.935 |-0.163 | -0.107 | 0.370 -0.155 | -0.241
ARSL1 0.553 10.536 | -0.239 ]0.926 | 0.401 -0.146 1 0.499 |0.786
ARSL2 0.565 |0.513 |-0.196 |[0.927 [0.399 |-0.120 |0.574 |0.764
ARSL3 0431 10435 |-0248 |0.854 |0.295 |-0.130 |0.422 | 0.685
ARSLA4 0.587 10.562 | -0.183 |0.930 | 0.453 -0.076 | 0.571 |0.769
HCON1 |0.521 ]0.521 |-0.065 |0.435 |0.886 |-0.107 |0.460 |0.487
HCON2 |0.510 ]10.494 |-0.072 ]0.405 0946 |-0.157 |0.433 |0.465
HCON3 10421 ]0.422 |-0.141 ]0.332 0910 |-0.208 |0.361 |0.393
HCON4 |0.368 |0.395 |-0.190 0345 |0.809 |-0.124 |0.324 | 0.386
HNEMI | -0.208 | -0.245 | 0.437 |-0.113 | -0.135 | 0.919 -0.123 | -0.199
HNEM?2 | -0.239 | -0.248 | 0.405 |-0.139 | -0.156 | 0.949 -0.140 | -0.247
HNEM3 | 0.029 |-0.022 | 0.317 ]0.097 | 0.001 0.809 0.027 |0.036
HNEM4 | -0.225 | -0.219 | 0.447 |-0.081 | -0.158 | 0.931 -0.116 | -0.167
PENI 0.661 [0.549 |-0.132 [0.547 10398 |-0.104 |0.970 |0.586
PEN2 0.679 10.600 |-0.146 |0.561 [0.445 |-0.126 |0.978 | 0.601
PEN3 0.716 |0.603 |-0.159 |0.564 |0470 |-0.178 |0.972 |0.615
VLNCI 0.576 10.563 |-0.270 |0.760 |0.406 |-0.197 |0.556 |0.934
VLNC2 0.585 10.552 |-0.292 |0.774 [0.452 |-0.268 | 0.561 | 0.955
VLNC3 0.595 10.576 |-0.271 |0.799 [0.466 |-0.228 | 0.609 | 0.959
VLNC4 0.617 10.588 1-0.269 [0.789 [0.526 | -0.208 ] 0.598 |0.944

Note: AATT = Affective Attitude; Al = Adoption Intention; ANXT = Anxiety; ARSL = Arousal;
HCNS = Health Consciousness; HEMO = Negative Health Emotion; PEN= Perceived Enjoyment;
VLNC=Valance

Table 6-4 Correlation Matrix of Study 1

AVE |C.R. AATT |AI ANXT/ARSLIHCNS HEMO|PEN [VLNC
AATT |0.942/0.980(0.971
Al 0.884/0.958|0.818 0.940
ANXT |0.866[0.963|-0.250  |-0.298  10.931
ARSL [0.828]0.951]0.593 0.566 -0.234 10.910
HCNS |0.791]0.938]0.519 0.521 -0.123 10.431 |0.889
HEMO)|0.746(0.920(-0.249  |-0.261  |0.458 |-0.127/|-0.166 |0.864
PEN 10.948]0.982(0.705 0.601 -0.150 ]0.573 10.450 |-0.141 |0.973
VLNC [0.887]0.975/0.632 0.614 -0.29210.827 10.491 |-0.228 ]0.618]0.942

Note: AVE = Average Variance Extracted; C.R. = Composite Reliability; the values in
bold on the diagonal are the square roots of AVEs.
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Composite reliabilities of the eight constructs exceeded 0.920, significantly above
0.707, indicating composite reliability. Most of the loadings of items were above 0.800,
which were largely above the suggested threshold of 0.600 (Barclay et al. 1995, Chin
1998, Jiang and Benbasat 2007), indicating convergent validity (Chin 1998). Moreover,
the factor loadings of each construct were much greater than the cross-loadings on
other constructs, and correlations of any two constructs were much smaller than their
square root of the AVE (average variance explained), indicating discriminant validity
(Chin 1998).

Common Method Bias

As survey data were collected from single participants using a single method,
common method bias might threaten the validity of the results (Podsakoft et al. 2003).
In this study, common method bias was tested by Harman’s (1967) single factor
approach. Following this approach, we found that the first unrotated factor only
explained 30.4% of the covariance of the main constructs in the model, which is
lower smaller than the ideal threshold. Thus, the results indicate that common method

bias would have little effect in this study.

6.4.3 Structural Model of Study 1

We adopted hierarchical regression analysis to test the structural model. The effects of
control variables were first examined, after which the independent variables were
incorporated to test the direct effects of perceived enjoyment and anxiety. Next, the
hypotheses were tested in the third stage. Table 6-5 shows the results of the testing of
the structural model.

Table 6-5 Structural Model Results of Study 1

Dependent Variable:

Adoption Intention

Independent Variable

Affective Attitude 0.818%**
R’ 669
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Dependent Yariable: | Model 1 | Model 2 | Model 3 | Model 4 | Model 5
Stage 1

Control Variable

Arousal 222%*% | 126%* A17% 120%*% 1 129%
Valance A48%F* | 193%* | []159%** A74%% | 132%*
Stage 2

Independent Variable

Perceived Enjoyment S00%** | ST8¥HE | ATFHER | 4]3FH*
Anxiety -.089%* | -226%** | - 054 - 161%*
Stage 3

Moderating Effect

ANXT*PEN =263 %**

HEMO*PEN -.135%
HEMO*ANXT .023

HCNS*PEN .007
HCNS*ANXT - 170%*
R’ 415 571 618 595 621
AR’ 156 .047 .024 .050

Note: * p < 0.050; ** p < 0.010; *** p < 0.001.

The results showed that the model with independent variables explained 57.1%
of the variance of affective attitude. The effect of perceived enjoyment on affective
attitude was positive and significant (f = 0.500, ¢ = 7.854, p < 0.001) and the effect of
anxiety on affective attitude was negatively significant (f =-0.089, ¢t = 2.552, p <
0.010). The moderating effect of anxiety on the effect of perceived enjoyment was
negative and significant (f =-0.263, t = 3.973, p < 0.001), thus supporting HI-1. The
moderating effect of negative health emotion on the effect of perceived enjoyment
was negative and significant (f =-0.135, t = 2.120, p < 0.050), thus supporting H1-2.
The moderating effect of health consciousness on the effect of anxiety was negative
and significant (p = -0.170, ¢+ = 2.821, p < 0.010), thus supporting H1-5. The
moderating role of negative health emotion on the effect of anxiety (B = 0.023, ¢ =
0.659, p > 0.050) and the moderating role of health consciousness on the effect of
perceived enjoyment (B = 0.007, ¢t = 0.186, p > 0.050) were not significant. Thus,
H1-1, H1-2, and H1-5 were supported, while H1-3 and H1-4 were not.

Further testing of HI-1, H1-2, and H1-5 was conducted using the procedures
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proposed by Aiken et al. (1991) to examine the moderating effects. The results are
shown in Figures 6-4, 6-5, and 6-6. As shown in Figure 6-4, with a high level of
anxiety (line 2), affective attitude increases less rapidly than when anxiety is low (line
1), indicating that high anxiety will negate the positive effect of perceived enjoyment.
As shown in Figure 6-5, with a high level of negative health emotion (line 2),
affective attitude increases less rapidly than when negative emotion is low (line 1),
indicating that more negative health emotion will negate the positive effects of
perceived enjoyment. As shown in Figure 6-6, affective attitude decreases only when
health consciousness is high (line 2), and at a low level of health consciousness,
affective attitude does not decrease regardless of the level of anxiety. These results

provide further evidence to support H1-1, HI-2, and H1-5.

—— (1) Low Amxiety
---M--- (2) High Anxiety

Affective Attitude
.
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Figure 6-4 The Moderating Effect of Anxiety on the Effect of Perceived Enjoyment

(PEN)
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Figure 6-5 The Moderating Effect of Negative health emotion on the Effect of

Perceived Enjoyment (PEN)
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Figure 6-6 The Moderating Effect of Health Consciousness on the Effect of Anxiety

6.4.4 Discussion and Implications of Study 1

Key Findings

This study aimed to explain the Type II Inconsistencies in the P1 relationships by
examining the affective boundary conditions (i.e., induced affective state and the
affective characteristics of patients with chronic diseases) under which process-based
affective evaluation (i.e., perceived enjoyment) and induced affective state (i.e.,
anxiety) exert their effects on outcome-based affective evaluation (i.e., affective
attitude) differently. Specifically, the moderating role of anxiety on the effect of

perceived enjoyment and the moderating role of negative health emotion and health
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consciousness on the effects of perceived enjoyment and anxiety were investigated
among patients with chronic diseases in the MMS context. Focus group interviews
were conducted to verify the affective characteristics of patients with chronic diseases,
and a field survey was conducted to empirically test the theoretical model. In doing so,
this study concludes three aspects of key findings.

First, patients with chronic diseases have their specific affective responses to
MMSs as the affect resulting from the diseases can influence their affective responses
to the services. Owning to the long-term influence of chronic diseases, most of them
generally perform in a negative affective state (i.e., negative emotions) regarding their
health. When considering about their health conditions, they would feel sad, upset, or
worried. Conversely, the sufferers of chronic diseases may have positive affective
dispositions (i.e., a high sense of consciousness), more concern about their health and
a greater desire to adopt new health measures than the general population. Their
unique affective responses to their health, which are not directly related to their
affective responses to the MMSs, can be the affect residing within a person that can
influence their affective responses to the services.

By proposing and testing the moderating effects of negative health emotion and
health consciousness on the effects of the induced affective state and process-based
affective evaluation, this study found that the affective characteristics of patients with
chronic diseases play a crucial moderating role in their affective responses to health
services. Further, their affective characteristics can also be used to explain the
inconsistent relationships between the affective constructs in previous literature.

Second, in the present study, the relationship between perceived enjoyment and
affective attitude was negatively moderated by anxiety and negative health emotion.

The negative moderating effect of anxiety suggests that, when there is high anxiety
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about using a new ICT-based service, the effects of perceived enjoyment on potential
users’ affective attitude will be weakened, indicating that the positive effects of
process-based affective evaluation on outcome-based affective evaluation will be
negated by the negative induced affective state in the affective responses. The
moderating effect of negative health emotion suggests that when negative emotion
exists, the effects of perceived enjoyment on the individual’s affective attitude will be
weakened. This indicates that the positive effects of process-based affective
evaluation on outcome-based affective evaluation will be negated by the negative
affective state, which is beyond the affective responses to the service. The moderating
role of anxiety and negative health emotion helps to explain why perceived
enjoyment would result in a less positive affective attitude in some situations and the
inconsistent results regarding the relationships between perceived enjoyment and its
outcomes.

The proposed moderating role of health consciousness on the relationship
between perceived enjoyment and affective attitude was found to be non-significant.
The reason for this insignificant result could possibly be that health consciousness, as
a temporally unconstrained disposition (a mode of affective response (Clark et al.
1994)) could influence the overall affective response to the service, which influences
the users’ process- and outcome-based affective evaluation simultaneously.

Third, the relationship between anxiety and affective attitude was found to be
negatively moderated by health consciousness. The direct effect of anxiety was
negatively significant, and the interaction between anxiety and health consciousness
was also significant. The negative moderating effect of health consciousness suggests
that when there is a high sense of health consciousness in their daily life, the effect of

anxiety on an individual’s affective attitude will be strengthened, indicating that the
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negative effects of the negative induced affective state on outcome-based affective
evaluation will be magnified by the positive affective disposition that beyond the
affective responses to the service. The moderating role of health consciousness helps
to explain why anxiety would result in a less negative affective attitude in some
situations and cause the inconsistent results of the relationships between anxiety and
its outcomes.

The proposed moderating role of negative health emotion on the relationship
between anxiety and affective attitude was found to be insignificant. The reason may
possibly be that even though negative health emotion and anxiety are from different
affective categories, both of them are affective states. Therefore, the affective state
beyond the affective response process to the service (i.e., negative health emotion)
could be closely related to the users’ induced affective state (i.e., anxiety) in the
response.

Theoretical Implications

This study presents several theoretical implications. First, it explores the affective
responses of the potential users to the MMSs, i.e., patients with chronic diseases. This
special group is a growing segment of the population, but has been largely neglected in
the IS literature. Because of their illnesses, patients with chronic diseases have special
needs from health services and show different affective responses to health-related
ICTs or services. Their unique affective responses to their health conditions, which
are not directly related to their affective responses to the MMSs, can be the affect
residing within a person that influence their affective responses to the services, which
renders their responses more complicated than others. Thus, exploring the affective
response of patients with chronic diseases will present fresh insight into affective

research in user-ICT interaction and advance the current knowledge on the
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decision-making of this specific group.

Second, with the aim to rationalize Type II Inconsistencies regarding the effects of
affective factors, this study explored the affective boundary conditions under which
affective factors exert their effects on affective evaluation differently. This
examination was designed to help explain the mixed findings in previous affect
literature that cannot be directly explained by considering the category of affective
constructs. We limited our research respondents to patients with chronic diseases. Then,
we tested the effects of perceived enjoyment on affective attitude under different
induced affective states, specifically anxiety. Finally, we tested the effects of perceived
enjoyment and anxiety on affective attitude regarding different affective characteristics
of patients with chronic diseases, i.e. negative health emotion and health
consciousness.

This study found that the induced affective state (i.e., anxiety) and free-floating
affective state (i.e., negative health emotion) negatively moderates the relationship
between process-based affective evaluation (i.e., perceived enjoyment) and
outcome-based affective evaluation (i.e., affective attitude). The results also indicated
that affective disposition residing in a person (i.e., health consciousness) negatively
moderates the relationship between the induced affective state (i.e., anxiety) and
outcome-based affective evaluation (i.e., affective attitude). This finding provides a
better understanding of how process-based affective evaluation and the induced
affective state influence outcome-based affective evaluation by specifying the
affective boundary conditions. Consequently, this study provides a plausible
explanation of the inconsistent results of the relationships between different affective
constructs. Therefore, this study not only improves understanding of the Type II

Inconsistencies in affective responses to a certain extent, but also provides suggestions
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for future studies on affective response research, specifically, taking into account
affective boundary conditions.

Finally, the moderating role of the affective characteristics of patients with
chronic diseases (i.e., negative health emotion and health consciousness) provides
insight into how patients with chronic diseases form affective responses to ICT-based
health services. As a consequence of the long-term influences, sufferers of chronic
diseases generate negative emotions and a high sense of consciousness about their
health. Their affective characteristics play a moderating role when they form affective
responses to new health-related behaviors. This finding suggests that patients with
chronic diseases may have a special but more complicated affective response process.
The results of this study also suggest that affect research should pay specific attention
to the affective characteristics of the targeted research group.

Practical Implications

This study provides practical implications for both MMS providers and patients with
chronic diseases. First, service providers need to be aware of the negative effects of
the affective characteristics of potential or actual users with chronic diseases. Even
though their negative health emotion and health consciousness could induce them to
use the services, these characteristics can also play a negative moderating role in their
affective responses to the services. Second, service providers should take measures to
reduce the negative effects of these characteristics, such as reducing users’ anxiety
and increasing their enjoyment through service design and training. Finally, service
providers should also increase potential or actual users’ service engagement through a
cognitive process rather than employing affective factors. For instance, service
providers could promote the benefits of the service to their consumers to increase

their cognitive evaluations of the service.
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This study can help to recognize the unconscious effects of the affective
characteristics of patients with chronic diseases. These patients may be aware that the
long-term influence of their chronic diseases may motivate them into taking positive
health measures. However, the long-term influence can also cause them to
unconsciously produce negative evaluations of certain measures. Only by recognizing
the unconscious effects of their affective characteristics may users with chronic

diseases be able to make more rational health decisions across their lifetime.
6.5 Results and Discussion of Study 2

6.5.1 Participants in Study 2
The data of Study 2 were collected through a follow-up survey of the health program.
The second survey was conducted about one month after the company’s employees
adopted the MMS. We sent an online survey to the 313 employees who participated in
the first survey and had adopted and begun using the service through the mHealth app.
Detailed information of the measures is shown in Appendix B. An incentive of 10
RMB (about US$1.5) was offered to those who finished the survey.

A total of 262 MMS users completed the survey (i.e., with a 74.9% response rate).
We collected 228 valid respondents, and 34 were excluded because of incomplete
responses. Of the 228 valid responses, 118 respondents were males, with 18.9% of the
respondents being in their thirties, while 51.3% were in their forties, and 29.8% were in
their fifties. The majority of the respondents had obtained a college degree (94.8%),
while six had obtained a master degree or higher. We compared demographic
characteristics between respondents and non-respondents with regard to age, education,
gender, and use experience, and found no significant differences between the two

groups, indicating minimal threat from non-response bias.
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6.5.2 Measurement Model of Study 2

Validity and Reliability

The measurement model was first tested using Smart PLS to ensure the validity and

reliability of the measurement items. The results are presented in Table 6-6 and Table

6-7.
Table 6-6 Loadings and Cross-Loadings of Study 2

DVCS |EMAT |FDBS |HRTN |PVAL |USFR | USIN
DVCS1 0.917 0.469 0.488 0.533 0.461 0.348 0.566
DVCS2 0.942 0.477 0.495 0.506 0.428 0.246 0.507
DVCS3 0.922 0.464 0.461 0.449 0.490 0.230 0.491
EMAT1 | 0.274 0.784 0.298 0.239 0.236 0.243 0.546
EMAT2 | 0.532 0.895 0.498 0.240 0.468 0.270 0.533
EMAT3 | 0.353 0.849 0.353 0.244 0.292 0.267 0.547
EMAT4 | 0.501 0.883 0.471 0.261 0.500 0.290 0.601
FDBS1 0.496 0.441 0.926 0.601 0.580 0.321 0.502
FDBS2 0.465 0.460 0.930 0.551 0.574 0.271 0.513
FDBS3 0.486 0.461 0.927 0.573 0.596 0.232 0.470
HRTNI1 0.382 0.259 0.389 0.676 0.369 0.203 0.326
HRTN2 0.395 0.211 0.458 0.753 0.397 0.117 0.317
HRTN3 0.414 0.207 0.468 0.821 0.408 0.155 0.310
HRTN4 0.453 0.239 0.549 0.789 0.447 0.115 0.326
HRTNS5 0.414 0.184 0.509 0.805 0.409 0.093 0.249
PVALI1 0.553 0.410 0.691 0.481 0.891 0.233 0.534
PVAL2 0.449 0.395 0.627 0.463 0.889 0.105 0.507
PVAL3 0.503 0.433 0.659 0.478 0.910 0.209 0.499
USFR 0.298 0.314 0.296 0.177 0.206 1.000 0.398
USIN 0.563 0.598 0.533 0.398 0.573 0.398 1.000

Note: DVCS= Device Satisfaction, EMAT=Emotional Attachment, FDBS=Feedback
Satisfaction, HRTN= Health Rationality, PVAL=Perceived Value, USFR= Frequency
of Use, USIN= Intensity of Use

Table 6-7 Correlations and Discriminant Validity of Study 2

Cronbach’s | Composite | o | yeg | EMAT | FDBS | HRTN | PVAL | USFR | USIN
Alpha Reliability

DVCS 0918 0948 | 0.859 | 0.927

EMAT 0.878 0915 | 0.730 | 0.506 | 0.854

FDBS 0.919 0949 | 0.861 | 0.543 | 0.489 | 0.928

HRTN 0.827 0879 | 0594 | 0537 | 0287 | 0.619 | 0.771

PVAL 0.878 0925 | 0.804 | 0.485 | 0459 | 0.636 | 0.529 | 0.897

USFR 1.000 1.000 1.000 | 0298 | 0314 | 0296 | 0.177 | 0.206 | 1.000

USIN 1.000 1.000 1.000 | 0563 | 0598 | 0533 | 0398 | 0.573 | 0.398 | 1.000

Note: AVE=Averaged Variance Extracted; the diagonally arranged bold numbers are the square roots of AVEs.

The composite reliability of each construct was above 0.870, significantly greater
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than the threshold of 0.700, while the average variances extracted (AVEs) were
significantly greater than 0.500, indicating good construct reliability (Fornell and
Larcker 1981). Each construct had item loadings higher than 0.700, suggesting
convergent validity (Chin 1998). All item loadings of each construct were much greater
than the cross-loadings on other constructs, and the correlations between any two
constructs were smaller than the square root of their AVEs, thus indicating discriminant
validity (Chin 1998).

Common Method Bias

This study used a second data source, that is, the system log, to measure the dependent
variable (i.e. MMS usage) to reduce the common method bias. Then Harman’s (1967)
single factor approach was further adopted to test the common method bias among
the constructs measured by survey. Following this approach, the first unrotated factor
was found to explain only 39.33% of the covariance of the main constructs in the
model, which is lower than the ideal threshold. The result indicates that common
method bias would have little effect in this study.

6.5.3 Structural Model of Study 2

We tested the structural model in three stages. First, the basic model without perceived
value and health rationality was tested. The results show that emotional attachment
positively influences frequency of use (f = 0.145, t =2.037, p <0.010) and intensity of
use (B=0.763, t=17.568, p < 0.001), thereby supporting H2-1. Device satisfaction (j3
=0.226,1t=2.673, p<0.001) and feedback satisfaction (f =0.138,¢=2.018, p <0.010)
both significantly influence emotional attachment, hence supporting H2-3a and H2-3b.
The R? values of emotional attachment, frequency of use, and intensity of use are
explained by 42.1%, 14.6%, and 65.8%, respectively.

Second, the model with the inclusion of perceived value was tested. Device
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satisfaction positively influences emotional attachment (f = 0.238, ¢ = 2.196, p <
0.050), while feedback satisfaction does not (f = 0.142, t = 1.538, p > 0.100). Further,
we found device satisfaction (= 0.567, t = 8.590, p < 0.001) and feedback satisfaction
(B=0.258,t=3.817, p <0.001) also positively influence perceived value. Therefore,
H2-4a and H2-4b are supported. Perceived value positively influences emotional
attachment (B = 0.118, 7= 1.697, p < 0.100), thus, H2-2 is supported. The R* values of
perceived value and emotional attachment are explained by 63.5% and 42.1%,
respectively.

When incorporating perceived value into the structural model, the paths from
device satisfaction and feedback satisfaction to emotional attachment became less
significant (B = 0.238, p < 0.050 and B = 0.142, p > 0.100). We further tested the
mediation effects of perceived value using the Sobel test (Sobel 1982). The results
indicate that perceived value significantly mediates the effects of device satisfaction (¢
= 2.179, p < 0.050) and the effects of feedback satisfaction (¢ = 3.123, p < 0.010).
Therefore, perceived value partially mediates the effects of device satisfaction and
feedback satisfaction on emotional attachment, indicating that service-component
satisfaction both directly and indirectly influences overall affective evaluation
regarding the use of MMSs.

Third, the full model with moderating effects was tested. The results are shown in

Figure 6-7.
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Figure 6-7 Results of the Full Model of Study 2

Figure 6-7 shows that health rationality positively moderates the effects of device
satisfaction (f = 0.202, t = 2.016, p < 0.050) and feedback satisfaction (B = 0.174, ¢t =
1.982, p <0.050) on perceived value. Hence, H2-5a and H2-5b are supported. However,
the moderating effects on the effects of device satisfaction (f = —0.138, ¢t = 1.381, p >
0.100) and feedback satisfaction (B = —0.088, ¢t = 0.851, p > 0.100) on emotional
attachment are both negative, but non-significant. Thus, H2-6a and H2-6b are not
supported.

To further test the moderating effects (H2-5a and H2-5b), we examine the
moderations using the procedures by Aiken et al. (1991). The results are shown in
Figures 6-8 and 6-9. As shown in Figure 6-8, at a high level of rationality (dot line),
perceived value increases more rapidly than when rationality is low (solid line),
indicating that high level of health rationality strengthens the positive effect of device
satisfaction. As shown in Figure 6-9, at a high level of rationality (dot line), perceived
value also increases more rapidly than when rationality is low (solid line), indicating
that high level of health rationality strengthens the positive effect of feedback

satisfaction. These results provide further evidence to support H2-5a and H2-5b.
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Figure 6-9 The Moderating Effect of Health Rationality on the Effect of Feedback
Satisfaction
6.5.4 Discussion and Implications of Study 2
Key Findings
In this study, we investigated how actual MMS users, i.e., patients with chronic
diseases, develop emotional attachments to using MMSs based on their affective

responses to two MMS components, that is, monitoring device and personalized
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feedback. An affect transfer lens was adopted to capture the transfer of affect from
MMS components to the entire MMS through cognitive and affective routines. We
theorized that the moderating role of health rationality on the above relationships and
health rationality sets the boundary condition of the two transfer routines.

Three aspects of our study comprise the key findings. First, users’ emotional
attachment to using an MMS can induce more active usage. In using MMS for
monitoring their chronic diseases, patients will develop an affective bond with it to
obtain physical or psychological support. This emotion-laden bond further nurtures
their commitment to using the service, which results in their active use of the MMS.

Second, user satisfaction with service components, directly and indirectly,
influences their overall affective evaluation of using the MMS. Our findings suggest
(and have empirically proven) that device satisfaction and feedback satisfaction can
directly and indirectly (i.e., through perceived value) transfer users’ emotional
attachment to MMS usage. When they perceive satisfaction with the device or
personalized feedback, they are more likely to make a positive affective evaluation of
their service usage, for example, in developing emotional attachments.

Finally, patients’ reliance on service-component affective evaluations in the
course of making an overall affective evaluation of using a service is contingent on
their decision rationality. Our study finds that health rationality positively moderates
the effects of device satisfaction and feedback satisfaction on perceived value.
However, the proposed negative moderating roles of the direct effects of device
satisfaction and feedback satisfaction on emotional attachment are not supported. The
insignificant results of H2-6a and H2-6b indicate that whether making a rational or less
rational decision, there is no difference in a user’s reliance on a misattribution routine

to transfer the learned affective evaluations to the new affective evaluation. One

111



possible reason for this is that the misattribution routine in an affect transfer is
attributable to one’s lack of ability to distinguish the causes of the affect (Payne et al.
2005). In this situation, regardless of a rational or less rational decision, users will
misattribute their affect when evaluating a service.

Theoretical Implications

This study also provides several theoretical implications. First, this study reveals the
strongly significant relationships between affective responses to components and
overall affective responses. The findings indicate that patients’ learned affective
evaluations of service components can directly and indirectly influence their overall
affective evaluations of using the MMS, which further promotes their usage behavior.
Our study provides a novel approach for investigating affective evaluation regarding
the use of MMSs. The ICT-based design of emerging services makes human
interactions with such services more complicated. It, therefore, became essential to
explore users’ affective responses to using such services according to their interactions
with the core components of the services. In doing so, our study provides insights into
the underlying mechanisms of how affective responses to service components can
influence affective responses to the entire service.

Second, this study contributes to the affect transfer literature by revealing the
underlying mechanisms of affect transfer and proposing a plausible explanation for the
mixed findings thus far. Although affect transfer has been widely studied, there is no
consensus about the underlying mechanisms of how affect is transferred, and there are
conflicting outcomes regarding the transfer process. This study explored the transfer
process from a balanced perspective of cognitive routine and misattribution routine,
proposing that the combined effects are contingent on decision rationality. Faced with

diverse levels of decision rationality, patients rely on their cognitive processes
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differently during affect transfer, which can result in different outcomes of the transfer
process. Accordingly, this study sheds light on the underlying mechanisms of how
affect is transferred explicitly and provides a plausible explanation for the mixed
findings of the affect transfer literature.

Third, the findings provide new insights into MMS use in the innovation diffusion
literature. Although system usage has been an important research topic in recent
decades, most of the literature has adopted a cognitive perspective by examining the
confirmation between expectations and outcomes in predicting post-adoption
behavioral intentions. In contrast, our study investigated the influence of affective
responses on the prediction of actual usage in the mHealth context. Consistent with
previous propositions in the affective response literature (Zhang 2013), our findings
demonstrate the significant role of affective responses in service diffusion, especially
in predicting actual usage behavior at the post-adoption stage.

Fourth, by exploring the contingency role of health rationality, this study
contributes to the current knowledge of human decision-making processes. The
research on rational choice theory argues that this theory cannot be generalized when
emotions exist, and further frameworks are called for to “make connections with
research on emotions and cognition” (Mellers et al. 1998). We propose that affect can
be transferred through a cognitive routine (i.e., manifested as a rational
decision-making process) and patients’ reliance on this routine is contingent on their
health rationality. This study not only drew on health rationality as a bridge between
affective responses and the cognition process but also gained knowledge of
decision-making styles in the existence of both cognition and emotions.

Finally, by investigating the moderating role of a decision characteristic of

patients with chronic diseases—health rationality—on the affect transfer process, this
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study provides insights into how actual MMS users, that is to say, patients with chronic
diseases, respond to such services. Patients with chronic illnesses are a growing
population, but their health concerns have been largely neglected in the previous
literature. They have special but more complicated affective responses to using health
services because of the long-term influences of chronic illness. Our study not only
sheds light on how patients with chronic diseases respond affectively to using health
services by revealing their usage behavior but also indicates how the long-term battle
with their illnesses shapes their health decision-making.

Practical Implications

This study highlights some practical implications for MMS providers, health
professionals, and patients. First, service providers need to evaluate the designs of core
components of their services. Users’ satisfaction perceptions of the service components
encourage them to form positive evaluations of MMS usage and to use the services
more actively. In contrast, unfavorable perceptions may deter active usage. Thus,
service providers are encouraged to devote attention to every core component of their
services. Second, as emotional attachment to using a service can influence active usage,
service providers are advised to adopt measures to increase the emotional bond
between users and their services. Providers can motivate users to treat the MMS as an
essential part of their daily lives, especially in the case of patients with chronic
diseases.

Service users need to be aware of the misattribution process in their evaluation of
their services. This is because they sometimes simply misattribute their evaluations of
the service components to the service, which may produce less rational decisions. We
cite, for instance, that users may be favorably influenced by a service carrier with a

well-designed portal and fail to understand whether such a service can fully meet their
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needs. Therefore, users should notice their misattributions and focus more on whether
they can benefit from using health services to make more rational health decisions.
This study also provides some suggestions for the health professionals. Our
survey revealed that patients exhibit various levels of health rationality when making
health decisions, and health rationality may influence their responses to the health
services and treatments. To increase the effectiveness of the health services and
treatments, health professionals should observe the patients’ health rationality based on
their interactions with patients, for example, whether they rely on analytical
approaches to make health decisions. If the patients have a high sense of health
rationality, health professionals can emphasize the benefits of the services and
treatments to increase patient compliance. Otherwise, health professionals can increase
their positive affective evaluations of the services and treatments or arouse their health

anxiety about non-compliance.
6.6 Results and Discussion of Study 3

6.6.1 Participants in Study 3
To test the model of Study 3, we conducted the third survey. This survey was
conducted about two to three months after the second survey (i.e., three to four months
after adoption), considered sufficient time for users to decide whether they would
continuously use the service or not, and thus was considered the post-use stage (Kim
and Malhotra 2005). Through the mHealth app, we sent the third survey to the 228
employees who participated in the second survey. Detailed information on the
measures is provided in Appendix C. An incentive of 20 RMB (about US$3.0) was
offered to those who finished the survey.

In total, 207 respondents provided valid responses to the third survey (i.e., with a
response rate of 90.8%). Among them, 108 were male, making up 52.2% of the total
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respondents. About half of them were aged from 41 to 50 years old (46.4%), 65 were in
their fifties (31.4%), and the other respondents (22.2%) were younger. The majority of
them had a bachelor degree or above (91.3%). We then compared the age, education,
and gender characteristics of the respondents and non-respondents of the first survey,
as well as those who responded to the second survey but not the second survey. There
were no significant differences between these three groups, which indicate that
non-response bias had little influence on our dataset.

The measures of most constructs in Study 3 were adopted from previous studies
and adapted to our research context, including affective attitude (measured in Study 1),
emotional attachment (measured in Study 2), user satisfaction, confirmation, and
perceived usefulness (measured in the third survey), were adopted from previous
studies and adapted to our research context. Detailed information of the measures is
provided in Appendix C. MMS continuance was measured as a binary variable based
on their usage records in the system (i.e., whether they continuously used the service
in the last month) to minimize common method bias: 1 for continuous use and 0 for
discontinuous use.
6.6.2 Measurement Model of Study 3
Validity and Reliability
The measurement model and structural model were tested using the PLS method with
SmartPLS. First, the validity and reliability of the measurement model were
investigated. Tables 6-8 and 6-9 show the results.
Table 6-8 Loadings and Cross-Loadings of Study 3

AATT CNF EMAT PU SAT CUS

AATTI1 0.976 0.620 0.548 0.599 0.609 0.284
AATT2 | 0.982 0.627 0.564 0.613 0.612 0.279
AATT3 | 0.974 0.622 0.554 0.603 0.609 0.254

CNEF2 0.608 0.935 0.508 0.441 0.464 0.368
CNF3 0.600 0.956 0.522 0.409 0.483 0.372
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CNF4 0.615 0.967 0.500 0.501 0.477 0.359
EMAT1 | 0.532 0.524 0.801 0.416 0.486 0.328
EMAT2 | 0.557 0.534 0.894 0.421 0.504 0.306
EMAT3 | 0.559 0.530 0.851 0.423 0.511 0.303
EMAT4 | 0.513 0.644 0.873 0.415 0.500 0.303

PUI 0.550 0.478 0.439 0.926 0.555 0.389
PU2 0.605 0.448 0.406 0.918 0.584 0.352
PU3 0.580 0.422 0.415 0.916 0.564 0.387
PU4 0.570 0.424 0.486 0.916 0.558 0.385

SAT1 0.603 0.402 0.588 0.541 0.966 0.405
SAT2 0.601 0.488 0.500 0.474 0.973 0.387
SAT3 0.613 0.481 0.486 0.477 0.971 0.403
CUS 0.279 0.385 0.325 0.389 0.411 1.000

Note: AATT = Affective Attitude, CNF = Confirmation, EMAT = Emotional
Attachment, PU = Perceived Usefulness, SAT = User Satisfaction, CUS =
Continuous Use.

Table 6-9 Correlations and Discriminant Validity of Study 3

Cronbachs Composite
Alpha AVE Reliability AATT | CNF | EMAT | PU SAT | CUS
AATT 0.877 0.955 0.945 0.977
CNF 0.949 0.908 0.967 0.638 | 0.953
EMAT 0.880 0.731 0.915 0.568 | 0.645 | 0.855
PU 0.880 0.944 0.885 0.519 | 0.758 | 0.435 | 0.972
SAT 0.869 0.941 0.879 0.624 | 0.518 | 0.516 | 0.791 | 0.970
CUS 1.000 1.000 1.000 0.279 | 0.385 | 0.325 | 0.389 | 0.411 | 1.000

Note: AVE = Averaged Variance Extracted; the diagonally arranged bold numbers are the square roots
of AVEs.

The AVE of each construct was greater than the threshold of 0.500, and the
composite reliability of each construct was larger than 0.880. These results indicate
good reliability of the measurement model (Fornell and Larcker 1981). The loadings of
each construct on itself were greater than 0.800, indicating the convergent validity of
the measurement model (Chin 1998). The item loadings of each construct on itself
were larger than the cross-loadings on other constructs, and, further, the correlations
between any two constructs were not greater than the square roots of the related AVEs.
These indicate the discriminant validity of the measurement model (Chin 1998).
Indeed, all the results from the measurement model verified the reliability and validity

of the construct measures.
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Common Method Bias
This study used a second data source (i.e., users’ use experience in the system records)
to measure the dependent variable (i.e., continuous use) to reduce the common method
bias. Then Harman’s (1967) single factor approach was further adopted to test the
common method bias of the variables measured in the surveys. Following this
approach, the first unrotated factor was found to explain only 31.21% of the
covariance of the main constructs in the model, which is lower than the ideal
threshold. The results indicated that common method bias would have little impact in
this study.
6.6.3 Structural Model of Study 3
The structural model was tested in two stages. First, the baseline model without the
moderator was tested to verify the relationships between affective evaluations at
different stages. The results show that the relationship between affective attitude and
user satisfaction was not significant (f = 0.006, t = 0.321, p > 0.050). Thus, H3-1 was
not supported. While the relationship between emotional attachment and user
satisfaction was positive and significant ( = 0.184, t = 3.247, p < 0.001), supporting
H3-2 that emotional attachment at the use stage positively influences the user
satisfaction at post-use stage.

Next, the full model with moderating effects was tested. Figure 6-10 shows the

results.
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Figure 6-10 Results of Full Model Estimation of Study 3

From Figure 6-10, we can find that the moderating role of confirmation on the
relationship between affective attitude and user satisfaction was positively significant
(B = 0.102, t = 1.996, p < 0.050); however, its moderating role on the relationship
between emotional attachment and user satisfaction was not significant (B =-0.068, t =
1.61, p > .050). Therefore, H3-3 was supported while H3-4 was not supported. With
confirmation and perceived usefulness, affective attitude and emotional attachment
explained 89.5% of the variance of user satisfaction. User satisfaction, perceived
usefulness, and the control variables explained 19.3% of the variance of continuous use.
The low explained variances of continuous use are understandable because we
measured it as actual use behavior. There is a gap between users’ perceptions and actual
usage that positive evaluations can arouse behavioral intentions but intentions may not
relate to actual use (Limayem and Hirt 2003, Venkatesh et al. 2003).

As the relationship between affective attitude and user satisfaction was not
significant, and the moderating role of confirmation on this relationship was significant,
to further investigate the underlying reason, we conducted a post-hoc analysis. We first
divided the respondents into two groups, high confirmation (102) versus low

confirmation (105) according to the confirmation perceptions on using the MMS. Then,
119



we ran the baseline model separately. Table 6-10 shows the results.

Table 6-10 Results of the Post-Hoc Analysis of Study 3

Relationships High Confirmation | Low Confirmation
Affective AttltuQe -> User 0.067* -0.015(ns)
Satisfaction
Emotional Attachment -> 0.239%%* 0.182%*

User Satisfaction
Note: *p <0.05; **p <0.01; ns refers not significant.

From the post-hoc analysis, we found that the relationship between affective
attitude and user satisfaction was positive and significant for those users with high
confirmation perceptions. For those with low confirmation perceptions, this
relationship was negative and insignificant. Therefore, the positive effect of affective
attitude on user satisfaction is present when users have high confirmation from using
the service. Further, the relationship between emotional attachment and user
satisfaction was stronger in the high confirmation group than the low confirmation
group.

6.6.4 Discussion and Implications of Study 3

Key Findings

This study explored how previous affective evaluations influence user satisfaction and
further determine their continuous usage of MMSs. By doing so, it discovered three
aspects of key findings. First, users’ affective attitude toward using MMSs at the
adoption stage can influence their user satisfaction at the post-use stage only if their
expectations on using the services are confirmed. In developing positive affective
attitude toward further usage of MMSs at the adoption stage, users may make more
effort in using the services and obtain more benefits from usage. However, affective
attitude may induce users to develop a high satisfaction perception at the post-use stage
only when the benefits confirm their previous expectations of using the services.

Second, users’ emotional attachment to using MMSs at the use stage positively
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influences their satisfaction at the post-use stage. When users are emotionally attached
to the service, they may treat it as part of their life and have fewer demands and greater
patience when using it, and so may derive higher satisfaction perceptions on the
outcomes of using such services for health management. Emotional attachment may
also induce development of high satisfaction perceptions at the post-use stage.

Finally, user confirmation plays a contingent role in the relationships between
affective evaluations at different stages. We proposed and have empirically proven that
users’ previous affective evaluations induce them to develop high satisfaction when
their usage of MMSs was confirmed. Even though the moderating effect on the
relationship between emotional attachment and user satisfaction was not significant,
we further found that this relationship was stronger when user confirmation was high.
One possible reason for the insignificant moderating effect may be that emotional
attachment and user satisfaction were both developed, in this case after adoption of the
service. User confirmation measures the extent to which the outcomes of using the
services confirm their expectations before usage. Therefore, confirmation plays a
relatively weaker role in the relationships between affective evaluations after usage.
Theoretical Implications
Study 3 also provides several aspects of theoretical implications. First, this study is
one of the first studied to empirically explore the relationships between previous
affective evaluations and user satisfaction. Although user satisfaction has been a
popular research topic in the recent literature, most previous studies on its determinants
have been conducted from a cognitive perspective. As an overall affective evaluation
of using MMSs at the post-use stage, users can also derive satisfaction from their
previous affective interactions with the services. By testing how previous affective

evaluations influence continuous usage through user satisfaction, this study provides a
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new rationale for user satisfaction development from an affective perspective.

Second, this study proposes a new approach to exploring the relationships
between different affective factors. Although the relationships between different
affective factors have been well studied, few prior empirical studies have tested these
relationships at different time points. Based on the ECM, this study proposed and
empirically tested how affective attitude at the adoption stage and emotional
attachment at the use stage influence user satisfaction at post-use stage. By doing so,
this study discovered how users’ affective evaluations of using MMSs change over
with time. Thus, this study provides new insight into the relationships between
affective factors at different times and about how affective factors at different stages
are related.

Third, by precisely investigating the contingent effects of user confirmation, this
study sheds light on the relative importance of previous affective evaluations in
determining user satisfaction. By testing the moderating effects of confirmation on the
relationships between previous affective evaluations and user satisfaction, this study
found that the relationships between different affective factors at different times are
contingent on whether users’ previous expectations are confirmed. This finding can
improve the understanding of the mixed findings in the affect literature, specifically,
that the different relationships between affective factors can be attributed to users’
different user experiences.

Finally, this study also contributes to the ECM and IS continuance literature by
incorporating previous use stages into the expectation-confirmation model. When
exploring how users develop satisfaction on using a service or make continuance
decisions, previous studies have largely neglected the influence of the adoption and use

stages, especially the affective factors in these stages. The incorporation of previous
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affective evaluations into the ECM to study MMSs continuance can provide an
overview of how users’ previous affective responses shape their continuous usage at
the post-use stage. Our findings also enhance the knowledge of the trade-off between
previous affective evaluations and cognitive confirmation in the e-service context by
testing the contingent role of confirmation. Therefore, this study provides a more
comprehensive understanding of the ECM and the decision processes regarding
service continuance.

Practical Implications

This work also provides two aspects of practical implications. First, MMS providers
should pay more attention to users’ affective evaluations at different stages. The
affective evaluations will not only induce users to adopt, use, and continuously use the
services directly, but also may determine their overall satisfaction. Providers should
think of ways to induce users to generate positive affective evaluations, such as
providing small gifts or emotional support.

Second, as user confirmation plays such an important role in determining user
satisfaction, MMSs providers should find ways to increase users’ confirmation
perceptions. They can first realize users’ expectations of using the MMS, and when
designing or providing the services, providers should do their best to confirm these
expectations. On the other hand, providers should also promote user confirmation
based on the existing services. For instance, they may show users what has been
achieved during their use of the service, such as how their health has improved.

6.7 Summary

This chapter describes how the data for each study were collected, the data analysis
process, and the results. Study 1 examined the effect of affective attitude on adoption
intention, the P1 relationships, and the contingent factors of the affective
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characteristics of patients with chronic diseases. The results supported moderating role
of anxiety on the relationship between perceived enjoyment and affective attitude, the
moderating role of negative health emotion on the relationship between perceived
enjoyment and affective attitude, the moderating role of health consciousness on the
relationship between anxiety and affective attitude were supported. This study
indicates that potential users’ affective response determines their affective attitude and
further influences their adoption intention.

Study 2 explored the effects of service-component satisfaction on user behavior,
the P2 relationships, and the contingent factors of the health rationality of patients with
chronic diseases. The results show that users’ learned affective evaluations of service
components can be transferred to their evaluations of using the service, i.e., emotional
attachment. The transfer process can be both cognitive and misattribution routines, and
the cognitive routine is contingent on users’ health rationality. This study revealed that
actual users’ learned affective evaluations of service components can be transferred to
the entire service, which subsequently influences their usage behavior.

Study 3 investigated the effects of previous affective evaluations on continuous
use, the P3 relationships, and the contingent factors of user confirmation. The results
show that users’ affective attitude at the adoption stage and emotional attachment at
the use stage can influence user satisfaction at the post-use stage. The relationships
between affective evaluations at different times are contingent on the extent to which
the usage confirms users’ expectations. Study 3 showed that users’ previous affective
evaluations at earlier stages can influence user satisfaction, which subsequently

determines their continuous use of MMSs.
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Chapter 7 Conclusion

This chapter first concludes the findings of chapters 3, 4, 5, and 6. Then, based on the
findings, the achievements of the research objectives of the thesis are analyzed.
Subsequently, the overall theoretical implications, practical implications, policy
implications, limitations, and future research directions are presented subsequently.

Finally, the last subsection concludes this chapter, as well as the whole thesis.
7.1 Summary of Study Findings

7.1.1 Role of Affective Evaluations on User Behavior

Study 1 examined the effect of affective evaluation at the adoption stage (i.e., affective
attitude) on potential users’ adoption intention of MMS. Study 2 examined the effect of
affective evaluation at the use stage (i.e., emotional attachment) on actual users’ MMS
usage. Study 3 examined the effect of affective evaluation at the post-use stage, user
satisfaction, on users’ continuous usage of the MMS. We found that affective attitude
positively influenced potential users’ adoption intention, emotional attachment
positively influenced actual users’ MMS usage, and user satisfaction positively
influenced actual users’ continuous usage. Thus, all of three studies showed that
affective evaluations play a significant role in determining users’ behaviors regarding
MMSs at different diffusion stages.

This findings verify the previous proposition that affective factors play a
significant role in human-ICT interaction. It is clear that using MMSs is beneficial for
the health management of patients with chronic diseases. However, even so, these
patients do not have high user engagement of MMSs, resulting in low acceptance rate,
low active use, and low continuous use. The findings of this thesis reveal that besides

cognitive evaluations, affective evaluations can also induce adoption, active use, and
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continuous use of MMSs. By doing so, this thesis provides a new approach for MMS
practitioners to promote their MMSs and potentially improve improving potential and
actual users’ affective feelings on using such services.

7.1.2 PI Relationships and Contingent Effects

Regarding the effects of process-based affective evaluation and induced affective
state on outcome-based affective evaluation, Study 1 explored the effects of perceived
enjoyment and anxiety on affective attitude at the adoption stage. The study finds that
the effect of perceived enjoyment on affective evaluation is positive and significant,
while the effect of anxiety is negatively significant. However, the previous literature
indicates that there are many Type II Inconsistencies regarding the effects of such
affective factors.

The relationship between perceived enjoyment and affective attitude is
negatively moderated by anxiety and negative health emotion. The negative
moderating effects of anxiety and negative health emotion suggest that when high
anxiety and negative emotion on using health services are formed, the effect of
perceived enjoyment on users’ affective evaluations will be weakened. Therefore, it
can be concluded that the positive effect of process-based affective evaluation on
outcome-based affective evaluation can be contingent on users’ negative affective
state.

The relationship between anxiety and affective attitude was negatively
moderated by health consciousness. The moderating effect of health consciousness
indicates that when levels of health consciousness are high, the effect of anxiety on
users’ affective evaluations will be strengthened. Therefore, it can be concluded that
the effect of induced affective state on outcome-based affective evaluation can be

contingent on users’ affective disposition.
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From the results regarding the P1 relationships in Study 1, we can conclude that
affective factors residing with users can be the contingent factors influencing the
effects of perceived enjoyment and anxiety, which can also arouse the mixed findings
regarding such affective factors. Thus, some Type II Inconsistencies related to the P1
relationships can be explained to a certain extent.

7.1.3 P2 Relationships and Contingent Effects

Regarding the P2 relationships, Study 2 mainly explored the relationships between
learned component-based satisfaction and emotional attachment to the entire service.
Focused on the use stage, this study investigated how learned affective evaluations (i.e.,
device satisfaction and feedback satisfaction) influence users’ affective evaluation
regarding MMSs (i.e., emotional attachment).

User satisfaction of service components can directly influence their overall
affective evaluation of using the service. Our research suggests (and has empirically
proven) that device satisfaction and feedback satisfaction positively impact users’
emotional attachment to MMS usage. On the other hand, user satisfaction on service
components also indirectly influences their overall affective evaluation of using the
MMS through a cognitive process. Study 2 adopted perceived value to manifest the
cognitive decision process and observed that perceived value partially mediates the
effects of device satisfaction and service satisfaction on emotional attachment. This
finding demonstrates that users’ learned affective evaluations of MMS components can,
directly and indirectly, influence their overall affective responses to MMSs.

Further, the effect of service-component affective evaluation on overall affective
evaluation is contingent on users’ decision rationality. Study 2 found that health
rationality positively moderates the effects of device satisfaction and feedback

satisfaction on perceived value. The positive moderating effects indicate that, when
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patients possess a high level of health rationality, they will rely more on cognitive
processes to transfer their affective evaluation from the service components to the
overall service.

From the results regarding the P2 relationships in Study 2, we can conclude that
learned affective evaluations can directly and indirectly influence affective evaluation
at later stages, and the influences can be contingent on users’ decision-making
rationality. The contingent role of health rationality indicates that under different
situations users will rely on different routines to determine their overall affective
evaluation, which can arouse mixed findings of such affective factors. Therefore,
some Type II Inconsistencies regarding the P2 relationships can be attributed to users’
decision-making characteristics.

7.1.4 P3 Relationships and Contingent Effects

Regarding the P3 relationship, Study 3 mainly investigated the longitudinal
relationships between affective evaluations at different stages. Focused on the three
stages of MMS implementation, this study explored how affective evaluation at the
adoption stage (i.e., affective attitude) and affective evaluation at the use stage (i.e.,
emotional attachment) influence user satisfaction on using MMSs at the post-use
stage.

The results show that affective attitude can only influence user satisfaction when
users perceive high confirmation from using the services. Also, user confirmation
positively moderates the relationship between affective attitude and user satisfaction.
Further, we found that emotional attachment positively influences user satisfaction,
and this effect is stronger when user confirmation is high. Therefore, it can be
concluded that users’ previous affective evaluations can significantly influence their

final affective evaluation, which subsequently influences their continuous use of
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MMSs at later stages.

From the results regarding the P3 relationships in Study 3, we can conclude that
previous affective evaluations can influence final affective evaluation at the post-use
stage, and such longitudinal relationships are contingent on whether users’ previous
expectations are confirmed during the use process. The contingent role of user
confirmation shows that with different user experiences, users’ reliance on their
previous affective evaluations may be different. Therefore, some Type II
Inconsistencies regarding the P3 relationships can be explained by users’ different
experiences between the different time points.

7.1.5 Affective Antecedents of Affective Evaluations in mHealth Diffusion

From the findings of the three studies, we can conclude how users develop
affective evaluations on MMSs in four aspects.

First, affective factors in the earlier interaction process with the service can
influence their affective evaluation. Study 1 finds that perceived enjoyment as a
process-based affective evaluation can positively influence their affective evaluation
and anxiety as a negative affective state can negatively influence their affective
evaluation. These findings indicate that once users started their interaction with the
service, their affective factors at the beginning can play a critical role in determining
their use behavior.

Second, affective factors induced by the service components can influence their
affective evaluation. Study 2 concludes that feedback satisfaction and device
satisfaction during using the service can influence users’ emotional attachment to the
service. These findings show that when the service has different components, users’
affective response to each component can influence their overall evaluation on using

the service, which can further determine their use behavior.
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Third, affective factors from the previous interaction stages can influence their
affective evaluation at subsequent stages. Study 3 verifies that users’ affective attitude
at adoption stage and emotional attachment at use stage can influence their final user
satisfaction. These findings reveal that users’ affective responses at different times
can also play a role when they developing affective evaluation at later stages, which
means affective factors at different times can be relevant.

Finally, the characteristics of users and service play an important contingent role
in users’ affect-based decision-making. Study 1 shows that patients inner feelings on
their health (as their affective characteristics) can moderate their affective response
process at adoption process. Study 2 finds users’ decision rationality (as their
cognitive characteristics) can moderate the effects of affective response to service
components on their overall affective evaluation. Study 3 finds user confirmation (as
the characteristics of the service) can moderate the longitudinal relationships between
affective factors at different times. These findings elucidate that the affective response
process and the user-service interaction can be contingent on the characteristics of
users and service.

Table 7-1 shows the four aspects of findings. Based on this, it can be concluded
every affective factor and every characteristic matter in users’ affect-based
decision-making.

Table 7-1 An Overall Picture of the Research Findings

Affective Classifications Contingent Affective Use
Antecedents Factors Evaluation Behavior
Process-based
Affectlye Earhe'r Affective Affective )
Evaluation Interaction Characteristics Attitude Adoption
Induced Affective Process
State
Learned Affective Service Decision Emotional Use
Evaluation Components Characteristics | Attachment Behavior
Previous Affective Service User Continuous

Previous Stage

Evaluations Characteristics Satisfaction Use
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7.2 Evaluation of the Achievement of Research Objectives

After collating the findings of the studies, we then evaluated whether the research

objectives had been achieved by our three empirical studies. In the Introduction section

(i.e., Chapter 1), this thesis proposed four research objectives. Table 7-1 summarizes

the research objectives and how the objectives are achieved by the empirical findings.

The findings of the three studies support the

effects of affective evaluations on user

behavior at different stages, the determinants of affective evaluations, and the related

contingent factors.

Table 7-2 Evaluation of the Achievements of Research Objectives

# Research Objective

Achievement of Objectives

Identify the factors causing the low
engagement of MMSs from an

affective perspective among

Based on the ARM, affective
evaluations are proposed as the
conprehensive appraisal from the
affective perspective to explain users’
behavior related to MMSs at different
stages. Accordingly, affective attitude,
emotional attachment, and user

satisfaction were proposed as proxies of

A potential and actual MMS users affective evaluations at adoption stage,
(i.e., patients with chronic use stage, and post-use stage,
diseases). respectively. Three studies tested and

verified that affective attitude,
emotional attachment, and user
satisfaction positively influence
adoption intention, usage behavior, and
continuous use, respectively.
Empirically examine the In Study 1, we empirically tested the P1
B relationships between induced relationships and the boundary

affective state, process-based

conditions among potential MMS users
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affective evaluation, and overall
affective evaluation (P1
relationships) and the boundary

conditions of these relationships.

before adoption. Study 1 adopted
perceived enjoyment and anxiety to
manifest process-based affective
evaluation and induced affective state
that determine affective attitude.
Further, negative health emotion and
health consciousness were identified as
the boundary conditions that
moderating the effects of perceived
enjoyment and anxiety on affective
attitude. The results show that
perceived enjoyment positively
influences affective attitude, while
anxiety is a negative infleunce; and the
effects of perceived enjoyment and
anxiety are contingent on negative
health emotion and health

consciousness.

Empirically examine the
relationships between learned
affective evaluations and overall
affective evaluation (P2
relationships) and the boundary

conditions of these relationships.

In Study 2, we empirically tested the P2
relationships and the boundary
conditions among actual MMS users at
the use stage. Study 2 drew on
service-component satisfaction as
learned affective evaluation and used
emotional attachment to measure
affective evaluation at use stage. Health
rationality was proposed as the
boundary condition. The results show
that device and feedback satisfaction
directly and indirectly (as a cognitive
routine manifested by perceived value)
influences emotional attachment and

the indirect influence is moderated by
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health rationality.

In Study 3, we empirically tested the P3
relationships and the boundary
condition among MMS actual users at
the post-use stage. Study 3 exploited

affective attitude at the adoption stage

Empirically examine the and emotional attachment at the use
relationships between previous stage as previous affective evaluations
affective evaluations and overall that determine user satisfaction at the
P affective evaluation (P3 post-use stage. User confirmation was
relationships) and the boundary used as the boundary condition that
conditions of these relationships. moderating the relationships. The

results show that affective attitude and
emotional attachment influence user
satisfaction at later stages and the
effects can be moderated by user

confirmation during MMS usage.

7.3 Overall Theoretical and Practical Implications

7.3.1 Theoretical Implications

In achieving the research objectives, this thesis proposes four aspects of theoretical
implications. First, the findings of this thesis provide new insights into user behaviors
regarding MMSs in the innovation diffusion literature. Although system adoption,
usage, and continuance constitute been an important research topic in the field of IS,
most previous studies have adopted a cognitive perspective by examining the role of
confirmation between expectation and outcome in predicting users’ behavioral
intentions. In contrast, the studies in this thesis investigated the impacts of affective
evaluations on adoption, actual use, and continuous use in the mHealth context.

Consistent with previous propositions that affective factors have considerable
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explanatory power (Zhang 2013), the findings demonstrate the significant role of
affective factors in service diffusion, especially in the contexts where cognitive
evaluations do not work effectively and user engagement is low, such as MMSs.

Second, with the aim of explaining Type II Inconsistencies in the affect literature,
we studied the boundary conditions under which affective constructs exert different
effects on affective evaluation. To help explain the mixed findings in the previous
affect literature, we first limited our research sample to patients with chronic diseases.
Specifically, in Study 1, we tested the effect of perceived enjoyment on affective
attitude under different induced affective states, specifically anxiety, and the effect of
perceived enjoyment and anxiety on affective attitude under different affective
characteristics of patients with chronic diseases (i.e., negative health emotion and
health consciousness). In Study 2, we examined the effects of learned affective
evaluations (i.e., device satisfaction and feedback satisfaction) on the overall affective
evaluation of using MMS under the different characteristic of patients with chronic
diseases, (i.e., health rationality). Study 3 examined the effects of previous affective
evaluations, namely, affective attitude at the adoption stage and emotional attachment
at the use stage, on final affective evaluation under different levels of user
confirmation.

With these efforts, this thesis provides plausible explanations for the inconsistent
results of the relationships between different affective factors. In future studies of the
outcomes of affective factors, (1) a uniform dependent variable (i.e., affective
evaluation) should be considered, and (2) the boundary conditions under which the
effects of affective factors are exerted should be taken into account. Therefore, the
present thesis not only helps us understand Type II Inconsistencies in affective

response research, to a certain extent, but also provides new insight to further affect
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research to take the boundary conditions of the affective response into consideration.

Third, the present thesis extends the mHealth research, as well as e-service
research, by incorporating the specific characteristics of such services into behavioral
research. As previously mentioned in the literature review section, most behavioral
studies on mHealth have considered only the cognitive perspective and treated
services as a technology. The close relationship between affective factors and health
behaviors and the characteristics of the patients have largely been neglected.
Therefore, this thesis was designed to explore the MMS users’ behavior from an
affective perspective and incorporate the characteristics of patients with chronic
diseases, including negative health emotion, health consciousness, and health
rationality. Detecting the characteristics of the targeted users and examining the role
of such characteristics may provide profound insights into user behavior regarding a
specific service. By doing so, we can not only gain a better understanding of how
users make decisions regarding a special service, but also prompt future affective
research to consider the characteristics of targeted research groups and research
contexts.

Finally, we explored the affective responses to MMS among patients with chronic
diseases. This specific group has an increasing population, but has largely been
neglected in the IS and HCI literature. Because of the long-term nature of their diseases,
patients with chronic diseases have particular needs regarding health services and
complicated affective responses to health-related ICTs or services. The contingent
roles of the characteristics of patients with chronic diseases (i.e., negative health
emotion, health consciousness, and health rationality) provide insight into how patients
with chronic diseases perform affective responses to ICT-based health services

differently.
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By testing their characteristics, this thesis responds to the call by Liang et al.
(2017), who encouraged greater focus on the minority groups in IS research and
remarked that “we need future research to understand how people with other types of
disability are likely to face different challenges and have different characteristics that
influence their use.” Thus, the findings of the present thesis suggest that patients with
chronic diseases may have a special but a more complicated affective response process.
This thesis not only sheds light on how patients with chronic diseases affectively
respond to using health services by revealing user behavior at different stages, but also
indicates how the long-term battle with such illnesses shapes patients’ decision-making
regarding their health.

7.3.2 Practical Implications
This thesis also provides some practical implications for MMS practitioners, potential
and actual users, and health professionals.

First, service practitioners need to be aware of the significant role of affective
factors in determining user engagement of MMSs. There is currently low user
engagement of MMSs, which has led to a low adoption rate, low active use, and low
continuous use of such services. The findings in this thesis show that users’ affective
evaluations at different stages can promote users to adopt, actively use, and
continuously use MMSs. Thus, it would be beneficial for service providers to
encourage potential and actual users to develop positive affective evaluations of MMSs.
Providers could increase the positive feelings of potential users about the service, such
as enjoyment in using a new service for their health and pride in self-managing their
own health. At the use stage, providers could bring attention to the core components of
the service to increase users’ overall affective evaluation. For example, service

providers could design features and provide personalized feedback to generate more
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positive affective evaluations by users. Further, service providers could promote users’
specific affective evaluations. For instance, to increase active usage, service providers
could take measures to increase the emotional bond between users and their service.

Second, as patients with chronic diseases are the targeted users of MMSs and they
have particular responses to the services, service providers should pay close attention
to this group. Their negative health emotion and health consciousness play an indirect
negative role when developing affective attitude, and their low health rationality
induces them to make less rational decisions when evaluating services and making
decisions about use. These characteristics cause potential and actual users to generate
lower overall affective evaluations of using the services. Thus, when promoting their
services, providers should pay attention to these factors to reduce the negative
influences of chronic diseases or other related factors.

Third, MMS users, especially the patients with chronic diseases, need to notice
the effects of their health conditions on their evaluations of using health services. In the
context of patients with chronic diseases, this thesis found that the affect resulting from
their health and special health-related decision-making do influence their affective
evaluation of using health services, which subsequently induces less rational
decision-making. Therefore, users should notice the influences of their characteristics
in health decision-making and rely more on cognitive efforts to evaluate health services
and make rational health decisions.

Finally, this thesis provides insights for health professionals. The findings of this
thesis indicate that patients rely on their health-related emotions and have a low
rationality in health decision-making. Health professionals can utilize these findings to
increase healthcare outcome and patient compliance. On one hand, if the benefits of

using a particular health service or treatment are clear, health professionals can

137



encourage patients to make rational decisions and reduce the influences of their
emotions. Conversely, if the benefits of using a health service or treatment are unclear
for the patients, health professionals can try to arouse their negative emotions, such as
concern and anxiety about their health, to induce them to be more compliant to the
treatments.

7.3.3 Policy Implications

By explaining the low user engagement of MMSs from an affective perspective, this
thesis also provides some implications for the policymakers.

First, the governments are advised to develop regulatory policies and standards
for market governance. In China, the government sectors hold a positive attitude
toward the development of mHealth, especially MMSs for the elderly and patients
with chronic diseases (Yin et al. 2014). However, there are no national policies
delineating mHealth services, which may increase the concerns of potential or actual
MMS users. Therefore, regulatory policies on mHealth are recommended to govern
the market, such as definitions of MMSs, the scope of these services, privacy
protection, and responsibility sharing. With explicit policy support, concern and
uncertainty may be reduced in potential and actual users, which may lead to more
positive affective evaluations.

Second, governments should encourage health professionals to participate in
MMSs to improve dissemination of health knowledge and increase the medical value
of the services. Further, MMSs could streamline monitoring, which could vastly
reduce expenses of chronic diseases across the patient population. However, as
MMS-related work is not as lucrative as hospital work for doctors, governments may
need to incentivize doctors’ participations in the MMS market. With health

professionals in the ecosystem of MMSs, potential and actual users may perceive
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more value in the services and thus may be more interested in using them.

Finally, governments could use MMSs to broadly distribute general patient
education programs. As our results show that patients’ negative health emotion and
low health rationality play a negative contingent role in their affective response to
MMSs, health education programs, especially for the elderly and patients with
chronic diseases, may increase user engagement. For instance, governments could
help patients realize the value of monitoring services for their health and potentially

increase user engagement and usage of MMSs.
7.4 Limitations and Future Research

This thesis is not without limitations. First, according to Zhang (2013), there are three
categories of affect in human-ICT interaction and we have studied only several of them.
Although we considered affect residing within MMSs as control variables (i.e., valance
and arousal in Study 1), they may also play a significant role in the affective response
process. Further, for outcome-based affective evaluation, process-based affective
evaluation, and induced affective state, there are other affective factors that can be
studied.

Second, to label the Type II Inconsistencies in the affective response research, we
have only presented samples related to perceived enjoyment, anxiety, and some
affective evaluations. There may be other inconsistencies related to other affective
constructs or other types of inconsistencies in the affect literature.

Third, to explain the Type II Inconsistencies regarding affective evaluations, this
thesis drew on negative health emotion, health consciousness, and health rationality
as the main characteristics of patients with chronic diseases to be the potential
contingent factors. Other contingent factors, such as emotion regulation capability
and users’ inside affectability, can also help to explain such inconsistencies.
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Fourth, due to the limited time and efforts, this thesis used whether users
continuously used the service as a binary variable to measure continuous use at the
post-use stage. There may be different dimensions of continuous use in the service
context, such as continuous use of different features of the service. A more intensive
measure of continuous use can gain to the post-use literature.

Finally, this thesis explored the affective responses to MMSs of a particular
group, that is, patients with chronic diseases, using focus groups and field surveys
conducted in the Chinese context. Thus, there may be cultural differences and health
issue differences that threaten the external validity of our findings.

In the light of our limitations, future research could (1) investigate and explain
the other Type II Inconsistencies and other types of inconsistencies in the affect
literature, (2) consider other explanations for the inconsistencies in the affect literature,
(3) use a more specific measure of use behavior, and (4) explore the relationships
between affective factors among different groups (patients with other types of diseases
or healthy people) in difference research contexts to enrich affective response

research.
7.5 Concluding Remarks

Using mICTs in healthcare to increase health outcomes and improve unbalanced health
resource distribution is a popular topic, and has received increasing academic and
practical attention. However, as a submarket of mHealth, MMSs receive low user
engagement and suffer from low adoption rate, low active use, and low continuous use
issues. This thesis was therefore designed to explain the low user engagement of such
services from an affective perspective. Three studies were conducted to explain how
MMS users, specifically patients with chronic diseases, make different use decisions at
the adoption, use, and post-use stages. This thesis provided valuable explanations for
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user behavior regarding MMSs from an affective perspective, as well as explanations
for the inconsistent results in the affect literature.

Theoretically, we proposed affective evaluations as the overall affective appraisal
that determines user behavior. Drawing on the ARM, we proposed three types of
affective factors influencing users’ affective evaluations. Further, a review of the affect
literature indicated that there are many Type II Inconsistencies left under-explored and
unexplained. Therefore, four research objectives were proposed to guide exploration of
the consequences of affective evaluations in MMS diffusion (i.e., adoption, use, and
contingent use), the antecedents of affective evaluations (i.e., process-based
affective-evaluation, induced affective state, learned affective evaluation, and
previous affective evaluation), and contingent factors (i.e., negative health emotion,
health consciousness, health rationality, and user confirmation).

The four research objectives were subsequently achieved. First, the affective
evaluations on users’ behavior toward MMS at three stages were found in the three
studies. Then, at the adoption stage, the P1 relationships (the effects of process-based
affective evaluation and induced affective stage on affective attitude) and the
moderating effects of negative health emotion and health consciousness on these
effects were verified. Next, at the use stage, the P2 relationships (the effects of learned
affective evaluations on emotional attachment) and the moderating effects of health
rationality on these effects were explored. Finally, at the post-use stage, the P3
relationships (the effects of previous affective evaluations on final user satisfaction)
and the moderating effects of user confirmation were investigated.

In sum, by investigating the antecedents, consequences, and contingent effects of
affective evaluation, the present thesis provides plausible explanations for the low user

engagement of MMSs from an affective perspective and the Type II Inconsistencies in
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the affect literature. Specifically, this thesis provides new insight into user behavior
regarding MMSs in the innovation diffusion literature, gains to explain the Type II
Inconsistencies in the affect literature, extends behavioral research in the mHealth and
e-service context, and explains the specific affective responses of patients with chronic
diseases. Practically, our findings provide suggestions for MMS practitioners on how
best to promote the usage of MMSs, for mHealth users on how to make rational
health decisions, and for health professionals on how to improve health outcomes by
guiding patients in health-related decision-making.

We believe that the findings of this thesis can benefit researchers and practitioners
to understand the role of affective factors in user behavior regarding health services and
also address the low user engagement issues. We hope this thesis can trigger some
researchers to conduct further investigation into affective responses regarding health

services and human-ICT interaction.
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Appendix A

Measurement of Study 1

Adoption Intention (Johnston and Warkentin 2010)

I intend to use mHealth monitoring services in the next 3 months

I predict I will use mHealth monitoring services software in the next 3 months

I plan to use mHealth monitoring services in the next 3 months

Affective Attitude (Kim 2009, Yang and Yoo 2004)
I like the idea of using mHealth monitoring services
Using mHealth monitoring services would be pleasurable

Using mHealth monitoring services would make me feel positive

Perceived Enjoyment (Venkatesh et al. 2003)
I find using the monitoring services would be enjoyable.
The actual process of using the monitoring services would be pleasant.

I will have fun using the mHealth monitoring services.

Anxiety (Thatcher and Perrewe 2002)

I feel apprehensive about using mHealth monitoring devices.

It scares me to think that I could cause the mHealth monitoring devices to harm my
health by wrong operations.

I hesitate to use mHealth monitoring devices for fear of making mistakes that I cannot
correct.

Using mHealth monitoring devices are somewhat intimidating to me.

Health Consciousness (Mai and Hoffmann 2012)
I reflect about my health a lot.
I am very self-conscious about my health.

I am constantly examining my health.

Negative Health Emotion (Bowman et al. 2006)

I have an intense loathing for my present state of health.
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At present, | feel extreme dread about my health.
I feel very deep sorrow because of my health.

Health problems are tiresome to me.

Valence (Mehrabian and Russell 1974)
Happy----Unhappy
Pleased----Annoyed
Satisfied----unsatisfied
Contented----Melancholic

Hopeful----Despairing

Arousal (Mehrabian and Russell 1974)
Stimulated----Relaxed
Excited----Calm

Jittery----Dull

Wide awake----Sleepy
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Appendix B

Measurement of Study 2

Emotional Attachment (Thomson et al. 2005)

I feel affectionate when thinking about using the monitoring service.
I feel a connection when using the monitoring service.

I feel passionate about using the monitoring service.

I would feel attached to the monitoring service.

Perceived Value (Kim and Kankanhalli 2009)

Considering the time and effort needed, the new way of protecting my health with the
MMS service is worthwhile.

Considering the loss that I have previously incurred, the new way of protecting my
health with the MMS is of good value

Considering the hassle that I may have to experience otherwise, the new way of

protecting my health with the MMS service is beneficial to me.

Device Satisfaction (Xu et al. 2013)

All things considered, I am very satisfied with the use of the mobile device for the
monitoring service.

Generally, I am very satisfied with my interactions with the mobile device for the
monitoring service.

Using the mobile device for the monitoring service is very satisfying.

Feedback Satisfaction (Xu et al. 2013)

Generally, the feedback I got from the monitoring service was very satisfying for
managing my health.

I am very satisfied with the feedback I received from the monitoring service to manage
my health.

The monitoring service provides very satisfactory feedback for me in managing my
health.

Health Rationality (Kaufmann et al. 2012)
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My decision processes regarding my health issues are mostly analytical.

I look extensively for information in order to make a health-related decision.
Quantitative analyses are important for me in making a health-related decision.

The entire selection of health choices is very effective for focusing on important
information.

I extensively analyze relevant information before making a health-related decision.

146



Appendix C

Measurement of Study 3

Affective Attitude (Kim 2009, Yang and Yoo 2004)

I like the idea of using mHealth monitoring services
Using mHealth monitoring services would be pleasurable

Using mHealth monitoring services would make me feel positive

Emotional Attachment (Thomson et al. 2005)

I feel affectionate when thinking about using the monitoring service.
I feel a connection when using the monitoring service.

I feel passionate about using the monitoring service.

I would feel attached to the monitoring service.

User Satisfaction (Xu et al. 2013)
All things considered, I am very satisfied with using the monitoring service.
Overall, my interaction with the monitoring service was very satisfying.

Using the monitoring service was very satisfying for my health.

Perceived Usefulness (Venkatesh et al. 2003)

Using the monitoring service improved my health management.

Using the monitoring service made it easier to manage my health.

Using the monitoring service enhanced my effectiveness in managing my health.

I found the monitoring service useful in my health management.

User Confirmation (Bhattacherjee 2001)
My experience with using the monitoring service was better than what I expected.
The monitoring service was better than what I expected.

Overall, most of my expectations from using the monitoring service were confirmed.
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Appendix D
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