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Abstract

This work is an investigation of user acceptance of a prototype solution utilizing
wireless text messaging (or SMS - i.e., short messaging service) to improve people’s
adherence. Insufficient adherence, also known as medical non-compliance, is a major
cause of failure in self-management programs, causing significant losses to all healthcare
stakeholders.

Innovative mobile healthcare solutions, based on portable devices like cell
phones, may address some non-adherence aspects by helping outpatients to follow
treatments agreed with their health providers. Although this seems a win-win situation, a
verdict on the overall usefulness of such an approach cannot be formulated before
exploring outpatient acceptance, as this is a novel technology that targets a new area of
implementation. Accordingly, this research investigates key factors that may influence
the acceptance of a mobile healthcare solution based on SMS to support improved
adherence to healthy behaviour, with special attention to motivation (the ‘pro’ factors)
and perceived risk (the ‘con’ factors).

As a means of investigation, a one-month longitudinal experiment with two
groups of subjects (an intervention group and a control group) was utilized. Data were
analyzed with quantitative and qualitative techniques: descriptive statistics, partial least
squares modelling, and content analysis.

Findings show that users are aware of the potential usefulness of such a
pioneering application. However, enjoyment is the unique reason for adopting, and
perceived financial and psychological risks the main obstacles against adopting, an SMS-
based solution for improving adherence to healthy behaviour. Furthermore, a business
analysis shows that users are concerned about usefulness features, even when asked about
financial aspects.

These results, together with encouraging findings about the effectiveness of the
application, open the way for medical-led research to investigate if long-term mobile
healthcare initiatives customized to patient needs are also beneficial for outpatient
adherence and health outcomes.
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Chapter 1: Introduction

1.1 Problem Statement

This work addresses the problem of user adoption of wireless text messaging as a
support for improving adherence to healthy behaviours. Insufficient adherence (following
the recommendations of healthcare providers), also known as medical non-compliance, is
a major cause of failure in self-management programs for chronic illnesses (e.g., diabetes,
asthma, congestive heart disease) in out-of-hospital conditions, resulting in reduced
quality of life for the client and additional costs to all healthcare stakeholders.

Innovative mobile healthcare interventions may target some aspects of
insufficient adherence by helping outpatients (i.e., patients in primary care or home care)
to follow the treatments and perform the behavioural changes agreed with their health
providers, while saving the healthcare system and society’s resources. One possible
mobile healthcare approach is to use the widely popular wireless text messaging (or SMS
- i.e., short messaging service) to give remote help to people, thus assisting in coping
with some forms of unwitting non-adherence (such as forgetfulness, lack of confidence,
or lack of skills), by maintaining contact with a virtual (and friendly) healthcare provider,
while continuing to live an active and dynamic life.

Although such an approach looks like a win-win situation for both patients and
the healthcare system, a verdict on its usefulness cannot be formulated before exploring
outpatient acceptance of mobile healthcare. This is an issue about a novel technology that
targets a new and sensitive area of implementation. Accordingly, this research adopts a
user-centric perspective by investigating key factors that may influence the user
acceptance of a mobile healthcare solution based on wireless text messaging. The
solution is proposed to improve outpatient adherence, with special considerations for
positive factors (i.e., motivation) and negative factors (i.e., perceived risk). For this
reason, the research adopts as a study framework the adherence to a healthy behaviour of
well people and collects their impressions of experience with wireless text messaging
intended to support adherence.

The research presented in this work is at the intersection of three domains of
human knowledge: information systems, consumer behaviour, and healthcare research,
with a considerable weight to the application of socio-behavioural research regarding
user adoption of a new technology. The goal of this work is to represent a small but firm
step in increasing theoretical and practical knowledge with respect to the patient (or
virtual patient) viewpoint on mobile technology employment in adherence interventions.
Moreover, this research measures user motivators and demotivators with respect to using
a technology that, in addition to improving adherence, may also intrude and disturb.
However, the goal is to build a basis from an information systems (IS) viewpoint for
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future healthcare-lead research to investigate the real-life benefits of using mobile
information technology to address adherence of outpatients with chronic illnesses.

Some parts of this chapter have been extracted from journal articles previously
published or submitted for publication (Cocosila and Archer 2004; Cocosila and Archer
2005a; Cocosila and Archer 2005b). These parts are clearly marked by footnotes.

1.1.1 What is Wireless Text Messaging?

Wireless text messaging, also known as short message (or messaging) service (or
system) (SMS) is a channel of text communications, available on virtually every modern
digital mobile phone, that permits sending brief text messages between cell phones, other
handheld devices, and even the wired Internet. SMS started as simple person-to-person
text messaging over the GSM (Global System for Mobile Communications) digital mobile
phone standard that was implemented in Northern Europe in the mid 1980s. Today SMS
is available on a wide area of networks, including the more modemn 3G (third generation)
ones, with increased video and audio capabilities. However, not all text messaging
systems around the world use SMS, some notable exceptions being the specific designs
of SkyMail (J-Phone) and Short Mail (NTT Docomo) in Japan. Some handheld device e-
mail messaging systems such as i-mode (NTT Docomo) or BlackBerry (RIM) typically
use standard Web e-mail protocols such as SMTP (Simple Mail Transfer Protocol) over
TCP/IP (Transmission Control Protocol/Internet Protocol), and not SMS (Wikipedia
2005).

SMS uses a special path, the signaling link, of the wireless network to send
messages via a store-and-forward mechanism (i.e., not in real-time) to a Short Message
Service Centre on the mobile telephone network. SMS messages have the disadvantages
of asynchronism, bounded length (up to 160 characters because of the limited capacity of
the signaling link), and of the lack of a guarantee regarding message delivery time or of
delivery at all (Wikipedia 2005). However, there is a bright side to SMS in its reduced
intrusiveness of minimal text communication, relative simplicity, and low cost (because
of the use of the signaling link) compared to mobile voice communications (BBC 2005a).

Due to its cost features, text messaging has rapidly become a global success, with
over 100 billion messages sent worldwide every month at the end of 2002 (Nokia 2005),
and over 360 billion more recently (Tomnay, Pitts et al. 2005; Wikipedia 2005). With
about 100 messages sent on average by every inhabitant of the planet every year at a cost
of about $0.10 U.S. per message, revenues in excess of $50 billion U.S. for mobile cell
phone operators are generated (Wikipedia 2005). Therefore, SMS has become a highly
successful data service (Haung and Ho 2005), and it could be said to be the ‘killer
application’ in wireless communications (Kivimaki and Fomin 2001).

The social implications of using SMS are equally impressive. Short messages
have become particularly popular among young urban people, with remarkable numbers
of users in Europe, Asia (minus Japan and Korea but particularly in China where 18
billion short messages were sent in 2001), South Africa, and Australia (Wikipedia 2005).
SMS has become “a form of mass communication in many countries” (Grinter and
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Eldridge 2003). Moreover, SMS among the younger generation often leads to a new form
of language. Thus, “cryptic messages such as BHLS8 (Be home late) or WRU (Where are
you?) are popular nowadays among European teenagers” (Yuan and Zhang 2003, p. 40).
Dot mobile, a U.K. mobile-phone service that targets students, plans to make classical
literature more accessible by condensing important works into SMS messages. Thus, the
famous “To be or not to be, that is the question” sentence in Shakespeare’s Hamlet could
become, "2b? Nt2b? ???" (Associated Press 2005).

Beyond the hype about the present and future of wireless text messaging, it is a
fact that the popularity of this service continues to increase around the world in parallel
with the spread of cell phones. Statistics show that there are over 1.3 billion cell phone
users worldwide, including 140 million American, 320 million European, and 200 million
Chinese subscribers (Tomnay, Pitts et al. 2005) and the figures continue to grow. The
growth rate is at a slower tempo in North America (Wikipedia 2005) for reasons that are
beyond the scope of this work.

1.1.2 What is Adherence?

“Patient compliance and adherence are synonyms. Adherence can be defined as
the extent to which patients follow the instructions they are given for prescribed
treatments. Thus, if a person is prescribed an antibiotic to be taken as one tablet four
times a day for a week for an infection, but takes only two tablets a day for five days,
his/her adherence would be 36% (10 / 28 = 36%). The term, adherence, is intended to be
non-judgmental, a statement of fact rather than of blame of the patient, prescriber, or
treatment” (Haynes, Yao et al. 2005, p. 2).

Insufficient adherence to prescribed medication or behavioural changes necessary
for medical regimens is ubiquitous. “Of those [patients] who enter the medical care
system, more than a third may drop out, especially during the first few months. While in
care, the average consumption of medication has been found to be about 50%, with a very
wide range from none to substantially more than 100%. Compliance with instructions to
lose weight or stop smoking is substantially lower, with long-term success rates less than
10%” (Haynes, McDonald et al. 2002, p. 2880).

There is no general agreement in the literature on the causes of adherence and,
respectively, non-adherence. However, there is unanimity in showing that adherence is a
complex phenomenon generated by a multitude of factors. A primary classification
divides them into patient-related and external influences (WHO 2003; Cocosila and
Archer 2004). Patient-related factors arise from inner psychology and attitudes and are
under the individual’s control. They have the most significant impact on adherence but
also mediate other categories of factors.'

External influences are the traits of the patient or of the environment not under the
patient’s control. They are related to the individual’s socio-demographic and economic
traits (e.g., race, age, gender, socio-economic status, job, family situation), health

' From Cocosila, M. and N. Archer (2005a). "A framework for mobile healthcare answers to
chronically ill outpatient non-adherence." Informatics in Primary Care 13(2): 145-152., p. 146
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condition (e.g., symptoms, disabilities, progression of illness), therapy offered (e.g., form
of medication and treatment, duration), healthcare team (skills, workloads,
reimbursement) and system (e.g., medication distribution, social attitudes, government
regulation). Since the above factors are closely related, interventions for improving
outpatient adherence must include a carefully designed complex of several responses,
acting simultaneously over a long period of time in order to achieve persistent and
positive results.’

1.1.3 Why Study Wireless Text Messaging as a Support for Qutpatient Adherence?

Today’s society is seeing a global contradiction between patient demands for
better quality of healthcare and the ability of the healthcare system to meet their
expectations (Grimson and Grimson 2002). This is the background for the combined
pressures from chronic diseases and conditions that represented 54% of the burden (i.e.,
lost years of healthy life) of all illnesses worldwide in 2001 and will exceed 65% in 2020
according to the World Health Organization (WHO 2003).’

Confronted with the above problems, the healthcare system is under great strain to
find alternative ways of treatment (Cocosila, Archer et al. 2006). Keeping patients out of
hospitals while providing them the best treatment conditions possible should be a win-
win situation for both patients and society. Unfortunately, lack of patient adherence to
treatment is a serious obstacle to this approach. Research has consistently shown that
adherence is typically no more than 50% on average (Dezii 2000; Bayliss, Park et al.
2001; WHO 2003). Various statistics clearly indicate dire consequences of insufficient
adherence (Cocosila, Archer et al. 2006):

e reportedly “125,000 people die each year” in the U.S.A. because of medication
non-compliance, costing the healthcare system and business over $100 billion per
year (Walker 2001);

e “more than $113 million worth of prescription drugs in Canada have been wasted
due to non-compliance or a change in drug or dosage” per year (German 2000);
and,

e “annual hospitalization costs of medication non-compliance” is “US$0.735 billion
in Ontario, Canada” (representing 0.8% of all health-care costs) and “US$13.35
billion in the U.S.” (1.7% of total costs) (Cleemput, Kesteloot et al. 2002).

“The struggle of the healthcare system to deal with chronic illnesses and low
adherence in outpatient conditions, together with recent technological advances in mobile
communications and data services, lead to an innovative idea: improve outpatient
adherence through the use of mobile information technology (IT) solutions” (Cocosila,
Archer et al. 2006). The need for solutions to address insufficient adherence has been
suggested frequently in the medical literature (Haynes, McDonald et al. 2002; McDonald,
Garg et al. 2002; Haynes, McDonald et al. 2004; Haynes, Yao et al. 2005).

2 Ibid., p. 146
* Ibid., p. 145
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Accordingly, “current methods of improving adherence for chronic health
problems are mostly complex and not very effective, so that the full benefits of treatment
cannot be realized”, “high priority should be given to fundamental and applied research
concerning innovations to assist patients to follow medication prescriptions for long-term
medical disorders” (Haynes, Yao et al. 2005, p. 1), and, “it is time that additional efforts
be directed towards developing and testing innovative approaches to assist patients to
follow treatment prescriptions” (Haynes, McKibbon et al. 1996, p. 383).

Previous exploratory work has described factors influencing patient adherence
and suggested several directions of action (e.g., monitoring and reminding about disease
self-management activities, consulting with healthcare professionals, receiving support
from social groups, notification about interesting information, or education about disease
and treatment), where mobile solutions empowered by wireless technology may help
(Cocosila and Archer 2005a)."

As described above, wireless text messaging applications have qualities that make
this mobile service suitable for most of the possible interventions to address patient
adherence through portable devices: ubiquity, low intrusiveness, low cost, and relative
simplicity. Therefore, it is justified to test the use of SMS for adherence-improving
interventions of dynamic and active people who want to cope with some forms of
unwitting non-adherence (such as forgetfulness, insufficient motivation, or lack of skills).
Such applications are also suitable for improving adherence to healthy behaviour of well
people.

Early applications of SMS to improve adherence have been pioneered in various
parts of the world (Europe, Australia, Asia, and North America) and have shown
encouraging results for various interventions in the remote care of patients. However, all
these studies have lacked a scientific perspective of the patient viewpoint regarding the
use of SMS for adherence. Previous exploratory work has shown that, despite their
undeniable advantages, mobile healthcare solutions may face patient technology
acceptance problems for various reasons (Cocosila and Archer 2005a; Cocosila and
Archer 2005b). Since a mobile IT solution such as an SMS-based one cannot help to
improve outpatient adherence and satisfaction if the technology is not accepted, user
adoption of this new technology in healthcare should be investigated first because it is an
indicator of future success (Ammenwerth, Kaiser et al. 2003). A realistic verdict on the
overall usefulness of an SMS approach for adherence cannot be formulated before
exploring outpatient acceptance on a rigorously scientific and methodological basis.

* From Cocosila, M. and N. Archer (2005b). "Mobile healthcare initiatives for improving
outpatient adherence: Opportunities and barriers." International Journal of Electronic Business 3(6): 512-
533,p.514
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1.2 Research Objective

This research, which is one of the first of its kind done in Canada, aims at
scrutinizing as a general research issue what key factors influence user acceptance of
wireless text messaging if SMS is used as an adherence support tool for healthy
behaviour. At a more specific level the focus of the research is on the role of the dyad
motivation-perceived risk in the user behavioural intention to use SMS for achieving
better adherence.

The aim of this research is to perform an early implementation study that would
provide empirical evidence on the contribution of perceived risk and motivation, both
seen as multifaceted variables, on user behavioural intention to adopt a specific mobile
support system. The overall objectives of the research are to examine:

1) how much of the intention to use SMS is explained by perceived risk and
motivation,

2) what are the time and financial limitations that people would accept for using
such a technology with this precise purpose; and,

3) whether there is any difference in adherence to taking vitamin C (as a healthy
preventative behaviour) between a group of people receiving reminders through
SMS and another group of people receiving no reminders.

To reach these objectives the study uses a quantitative and qualitative approach
that involves conducting a field experiment on adherence to a regimen of taking vitamin
C, supported by an SMS-based prototype called TMT (Text Messaging Telehealth),
designed specifically for this study. Data are collected and analyzed from a group of
TMT users and a control group of non-users. The outcomes from the study would be
useful for both theory and practice in three domains: information systems, consumer
behaviour research, and healthcare.

1.3 Theoretical and Practical Significance

This research uses the fundamental support of the theories and models of
technology acceptance, of perceived risk, and of meotivation in an empirical
investigation of the key factors that may influence the acceptance of a mobile healthcare
adherence solution based on wireless text messaging. This study includes a
comprehensive literature review in the areas of motivation, perceived risk, technology
acceptance, medical adherence, and wireless text messaging, asks eight research
questions, and proposes an original theoretical model and research hypotheses.

The theoretical model and hypotheses are drawn from the theories exposed above
and from original issues pertaining to the particularities of this research regarding the
technology and specific users targeted. This model integrates the multifaceted construct
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of perceived risk drawn from consumer behaviour literature (Kaplan, Szybillo et al. 1974;
Brooker 1984; Stone and Grenhaug 1993; Stone and Mason 1995) in the motivational
model used in information systems literature (Davis, Bagozzi et al. 1992; Igbaria,
Parasuraman et al. 1996; Venkatesh 1999; Venkatesh, Morris et al. 2003) thus allowing
an in-depth analysis of the influence of the perceived risk-motivation link on user
intention to adopt SMS as a support for adherence improvement.

This research will advance theoretical knowledge in information systems for
several reasons. First, few studies have investigated the technology acceptance of
telemedicine in general (and only from the provider’s side). Second, there is a scarcity of
research about acceptance of mobile IT in healthcare. Third, there is a lack of research
about patient acceptance of technology in general. Fourth, it is difficult to identify a clear
stream of research on perceived risk influence in IS to date. Fifth, very few studies have
included perceived risk constructs (including risk components) adapted from marketing
research in IT acceptance.

Investigation of this research topic is important for mobile technology because:

e It helps understanding the possible acceptance and usage of SMS in a specific
area, different from the usual communication or leisure use; and,

e Proving how and why a simple but solid application may work might also
encourage the use of mobile technology by other stakeholders in healthcare (e.g.,
home care nurses, primary care physicians, etc.).

Performing this research is equally important for healthcare knowledge. First,
it tests virtual patient perceptions early, before taking on the costly deployment of mobile
healthcare systems with complex human and technical consequences (Cocosila and
Archer 2005). Second, it is an initial small step that offers solid ground for future
healthcare-led research on the actual medical outcomes of mobile IT interventions that
target outpatient adherence. Third, it opens the way for building future mobile healthcare
interventions that can target particular patients, segmented according to their views.
Fourth, it fills a knowledge void for cost-effectiveness analysis of mobile healthcare
interventions for outpatient adherence.

1.4. Outline of the Dissertation

This work consists of six chapters. Chapter 1 has briefly addressed the problem
under investigation by answering some key questions regarding the motivation and
opportunity of studying this problem, and has presented the objective of the research and
its significance for theory and practice.

Chapter 2 presents a literature review of outpatient adherence and of mobile
interventions addressing adherence, with a closer look at text messaging. Special
attention is devoted to the justification of using mobile IT to address some forms of
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outpatient adherence. The chapter ends with a presentation of the main research topic of
this work, along with the eight research questions it is proposed to study.

Chapter 3 comprises a literature review and critique in the domains of motivation,
perceived risk, and technology acceptance, all related to the research topic, followed by
constructing the study’s theoretical model. This model is based on a motivational model
in information systems, enriched with perceived risk. Seven research hypotheses
developed from the research questions and based on the theoretical model are proposed.

Chapter 4 describes the methodological approach used to test the hypotheses and
answer the research questions. This includes the experimental design, participant
recruitment and selection, quantitative and qualitative data collection, and data analysis
approaches.

Chapter 5 starts with the findings of a pilot study. Then the largest part of this
chapter is allocated to presenting the data analysis and findings of the main study,
beginning with an analysis of user demographics. Second, results from tests of the
theoretical model are given, referring to the measurement model, structural model, effect
size, and influence of the control variables. Third, results from qualitative data analysis
regarding the user reasons to accept or reject such a system are discussed. Fourth, an
analysis is given of the business-related data and adherence-related data captured from
the study.

Chapter 6 contains a discussion of the study results and the conclusions from the
research, including: answers to the research questions and hypotheses of Chapters 2 and
3, the theoretical and practical contributions of the study, and finally the study’s
limitations, and possible directions for future research.
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Chapter 2: Wireless Text Messaging for Outpatient Adherence

2.1 Introduction

The purpose of this chapter is to examine the relevant literature in the field of
outpatient adherence, to scrutinize current limitations in the medical world in dealing
with this problem, and to bring literature support to answering the questions “Why
mobile solutions for outpatient adherence?” and “Why wireless text messaging for
adherence?”. To achieve these goals, Section 2.2 describes the concept, importance, and
limitations of outpatient adherence, Section 2.3 explains why and how mobile solutions
in general, and wireless text messaging in particular, could address problems of
insufficient adherence, and Section 2.4 outlines the research topic and research questions.

Significant parts of this chapter have been extracted from co-authored journal
articles previously published (Cocosila and Archer 2004; Cocosila, Coursaris et al. 2004;
Cocosila and Archer 2005a), and these parts are clearly marked by footnotes.

2.2 Outpatient Adherence: Concept, Importance, and Limitations

Patient adherence is a topic that is becoming more and more widespread in the
medical literature as being commonly associated with long-term therapies for chronic
illness. Chronic diseases and conditions are either infectious (e.g., HIV-AIDS,
tuberculosis) or non-communicable (e.g., diabetes, hypertension, or asthma) illnesses
having several distinct features in terms of:

e duration (permanent or necessitating a long period of care);

e consequences (caused by non-reversible pathological deterioration and associated
with remanent disability); and,

e treatment (necessitating multidisciplinary management and special conditions and
training for patient rehabilitation) (Cheah 2001; WHO 2003).

Because of the long-term treatment required, maintaining high adherence for
these illnesses becomes a fundamental issue, especially in outpatient conditions where
chronically ill patient contact with healthcare providers is infrequent. The focus on
adherence occurs within the more general context of a “revolution ... under way in
healthcare” since “after decades of patriarchal provision of services, governments are
now accepting that patients should have a say in what is provided” (Richards 1999).”

* From Cocosila, M. and N. Archer (2004). M-healthcare approaches for improving outpatient
adherence in self-management of chronic diseases, Working Paper No. 8, McMaster University eBusiness
Research Centre (MeRC), Hamilton, Ontario., p. 8
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This subsection presents the concept of patient adherence (more popularly known
as compliance, or sometimes as concordance), its importance for outpatients (i.e.,
patients cared in outpatient conditions such as home care or primary care), and the
limitations of current approaches to deal with cases of low adherence or non-adherence.

2.2.1 Concept of Qutpatient Adherence®

Some attempts to define adherence related it to medication only (MSH 2004).
Thus adherence was understood as “the extent to which the patient follows medical
instructions” (WHO 2003). However, this definition had some drawbacks:

e “medical”: is insufficient in describing the whole range of interventions used to
treat chronic diseases; and,

e “instructions”: implies the patient to be only a passive, consenting recipient of
expert treatment advice.

Today’s perception of adherence is broader in that adherence to any regimen also
reflects a behaviour (Bayliss, Park et al. 2001; Mallion and Schmitt 2001). From a more
general perspective there are two types of therapeutic behaviours:

o medically-related (e.g., seeking medical attention and advice, filling prescriptions,
taking medication as prescribed, obtaining immunizations, attending follow-up
appointments); and,

e individual-related (e.g., following personal hygiene rules, smoking or not,
following dietary habits or various levels of physical activity) (Mallion and
Schmitt 2001; WHO 2003).

Contemporary acceptance of patient adherence also means the breaking down of
“the wall between patients and professionals” (Richards 1999). Healthcare professionals
are now acknowledging that patients have always had views and priorities that the
healthcare system could not perceive. Consequently a patient’s treatment adherence
should not be perceived today as anything other than a shared medical decision based on
collaboration and communication between patient and provider (Holman and Lorig 2000;
Osborne 2002, p. 3). The collaboration view is based on:

¢ informing and explaining to the patient the medical problem,;
e sharing of views, perceptions and beliefs;

e exploring alternative therapeutic means;

e negotiating a regimen;

e discussing adherence;

e making a clinical decision; and,

® Ibid., p. 8-10
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e setting a follow-up plan (Coulter, Entwistle et al. 1999; Richards 1999; Forkner-
Dunn 2003).

Consequently, a more encompassing definition of adherence is: “the extent to which a
person’s behaviour — taking medication, following a diet, and/or executing lifestyle
changes, corresponds with agreed recommendations from a healthcare provider” (WHO
2003).

In describing the above aspects of patient adherence some recent studies use the
term “concordance” (Ferner 2003; Banning 2004), although other authors disagree upon
the equivalence of the terms (Haynes, Yao et al. 2005). A significantly larger number of
works use the term “compliance” (Cohen 1979; Stephenson, Rowe et al. 1993; Haynes,
McDonald et al. 2002; Haynes, Yao et al. 2005). Although “compliance” is still a very
popular term, recent studies consider it inappropriate in today’s environment for several
reasons:

e it is linked to the traditionally unequal model of healthcare that assumes the
physician is superior to the patient (who is seen only as a passive recipient of
healthcare);

e it suggests that a dependent person has to carry out the advice, suggestions, or
orders given by a professionally dominant person; and,

e the negative variant - non-compliance - is misleading since it bears the
significance of an unwillingness to follow a medical treatment and may even be
considered a symptom of the disease, or a disease itself (Nurse Week 2004).

Recent research has been categorical in showing that patients want the decisions
about their medical condition to be shared between physicians and themselves, and any
contemporary treatment must display two key features for effective clinical practice:

e involving patients as active partners in their own care with health professionals;
and,

e fostering good communication between patients and healthcare professionals
(Nurse Week 2004).

Consequently, health practitioners should learn how to talk with (not fo) patients (Lowes
1998; MDNetGuide 2004). Using “adherence” is more appropriate than “compliance”
because the former term suggests the patient’s agreement to the recommendations and
active involvement in the treatment are essential conditions. However, there is still a
debate in the literature about the time succession of events:

e should the patient’s agreement be prior to making a clinical decision on the
prescribed treatment by the health professional and the patient? or,

e should the decision be made mainly by the physician, who must have the ability
to inform and convince the patient about the best treatment? (Ende, Kazis et al.
1989; WHO 2003).

11



PhD Thesis — M. Cocosila McMaster — Business Administration

Treatment adherence also resonates with another recent concept, “patient centred
medicine”, that means “treating patients as partners, involving them in planning their
healthcare, and encouraging them to take responsibility for their own health™ pioneered
by family physicians at the University of Western Ontario, in the 1970s (Lowes 1998).

2.2.2 Importance of Adherence’

Research has been unanimous in showing that adherence is an essential
component for any self-management program of a chronic disease. For instance, a wealth
of studies has examined the implications of adherence for outpatient diabetic care
(Sulway 1980; Diehl 1985; Wing 1985; Ruggiero 1990; Paes 1997; Lutfey and Wishner
1999; Burge 2001; Biermann, Dietrich et al. 2002; Kuo 2003). All these researchers have
demonstrated that increased compliance achieved through self-monitoring of blood
glucose rewarded patient efforts in stabilizing blood sugar levels and improving their
general state of health.

Although in some isolated cases low adherence may be beneficial (Cleemput and
Kesteloot 2002, Hepke, Martus et al. 2004), in general non-adherence is harmful to the
care of all chronic illnesses from multiple points of view:

e Patients. Non-adherence may lead to medical complications and to the triggering
of other diseases with increased risks of morbidity and mortality. Duration of
treatment (at least during the onset phase) would be very likely extended for non-
adherent patients and this may generate hospitalization and absenteeism. As an
intangible consequence, psychosocial complications of diseases and lower quality
of life may follow (Pfizer 1996; Dezii 2000, WHO 2003). Also, not to be
neglected is the effect induced in healthcare personnel since non-adherence may
mislead physicians, cover up psychological aspects, and cause needless changes
in therapy with ricochet effects on the patients themselves (Dezii 2000; Weiner
2004).

e Healthcare professionals. Non-adherence obviously wastes professional
resources by unnecessary diagnostic tests, appointments, and follow-ups. From a
more sensitive viewpoint, the lack of adherence has been shown to violate
professional beliefs, norms, and expectations about professional relationships with
patients. Non-adherence challenges professional skills in maintaining correct
therapeutic relationships with patients. It may also challenge their ability to
conceal discouragement and sometimes even anger, when patients systematically
ignore advice (Nurse Week 2004; Weiner 2004).

e Healthcare system and society. Poor adherence can have dramatic consequences
in the waste of human effort and other resources on patients who do not need
them when these resources are diverted from patients who most need extra
services (Dezii 2000; DCMR 2003; Nurse Week 2004). For instance, failure to
take medication correctly (although, as shown above, this is only one aspect of

7 Ibid., p. 10
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non-adherence) has been estimated to cost the U.S. economy $100 billion per year
(Nurse Week 2004). Transcending immediate monetary consequences, lack of
adherence is the primary cause of sub-optimal clinical benefits, causing
psychosocial complications from disease, and waste of healthcare resources in
general (WHO 2003). Good adherence based on well-informed and involved
patients is also likely to increase patient satisfaction (and hence reduce the risk of
litigation) and would thus work towards everyone's advantage (Richards 1998).

2.2.3 Adherence Factors®

Because of the complexity of the topic, there is a debate in the literature over the

categories of factors affecting adherence. One reasonable approach is to consider a
primary division into (Figure 2.1):

patient related-factors: all of the factors under patient control that contribute to the
experience with a treatment, and,

external influences: all of the factors outside of a patient’s control that have the
potential to impact adherence (CPC 2002).
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Figure 2.1 Categories of Factors Affecting a Patient's Adherence (adapted from (WHO 2003))

A. Patient-related factors spring from psychological/behavioural/attitudinal/

lifestyle issues associated with the patient and are usually related to concrete concerns
about medication (based on side-effects, symptoms, and experiences) as well as to more
abstract worries about the long-term effects and dependence on medication (WHO 2003).

¥ Ibid., p. 12-16
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Some patient-related factors that are more or less under patient control and that,
reportedly, decrease adherence are:

o forgetfulness or misunderstanding of treatment instructions;
e stress and anxieties about medication and its effects;

¢ state of motivation/apathy/hopelessness;

e lack of knowledge and skill in managing the disease treatment;
e unperceived need for treatment;

e unperceived progress/efficacy of treatment;

o unperceived health risk associated with the disease;

e negative beliefs regarding the treatment;

e negative expectations of treatment outcomes;

¢ misunderstanding/non acceptance of the disease or diagnosis;
e rejection of monitoring;

e frustration with healthcare provider work style/waiting too much for
consultations;

e unperceived need for follow-up consultations or counselling sessions;
o fear of complexity or of dependence on the drug regimen; and,

e anxiety over the possible social stigmatization associated with the disease (Dezii
2000; Mallion and Schmitt 2001; CPC 2002; WHO 2003; Weiner 2004).

Studies have been unanimous in agreeing on the importance of this category of
factors and their interactions with factors in other categories. For instance, little can be
done through various other interventions for a patient who does not perceive the need for
treatment.

B. External influences spring from elements beyond patient control. External
influences could be further divided into four subcategories: socio-demographic and
economic, condition-related, therapy-related, and healthcare team and system-related.

(a) Socio-demographic and economic factors. Socio-demographic factors refer to
elements that are partially characteristic of the patient but not under his/her control such
as: race, gender, marital status, age, educational level, and health status. According to
some studies, these factors have a relatively small influence on adherence (WHO 2003).
Other researchers published more detailed opinions stating that, although there is no
indication of a strong correlation of adherence with age and sex (Mallion and Schmitt
2001; CPC 2002):

o clderly patients have an objective tendency for poor compliance because of
cognitive and functional (kinetic and dynamic) impairments;

14
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senior patients have less desire to make decisions and to be informed about their
treatment;

adolescents are less adherent than younger children or adults because of an age-
induced tendency of rebellion against the regimen’s control over their lives, as
well as of peer-related issues; and,

some children who need to take responsibility for their own treatment, because
their parents are single or away from home while working, may also display poor
adherence (Ende, Kazis et al. 1989; WHO 2003).

Many other factors belong to the socio-economic category:

socio-economic status/income’/high cost of medication;
job/unemployment;

education/literacy;

living/environmental conditions;

family conditions/harmony; and,

culture (including race-generated) beliefs about illness and treatment.

There are divergent opinions in the literature about the influence of the socio-

economic factors on adherence (Mallion and Schmitt 2001; CPC 2002; WHO 2003;
Nurse Week 2004). For instance, research has not shown that patients who are
uneducated or are from lower social and economic groups are less adherent (CPC 2002;
Nurse Week 2004) as it would be tempting to assume.

(b) Condition-related factors. These factors refer to specifics of the illness,

symptoms, and treatment and are closely connected with the illness stage of the patient.
Some determinants of adherence in this category are:

severity/absence of the symptoms;
awareness/acceptance/knowledge about the disease state;
knowledge about the implications of non-adherence/benefits of therapy;

nature and severity of the possible disability (physical, psychological, social
and/or vocational);

stage and rate of progression of the disease; and,

the availability and commonality of effective treatments (CPC 2002; WHO 2003;
MSH 2004; Nurse Week 2004).

The above factors can influence the patient's adherence directly but they may also

serve as mediators by modifying the patient’s risk perception and beliefs about following
the prescribed treatment. The impact of the above factors may also be moderated by some
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other factors such as usual co-morbidities (e.g., depression in diabetes) and drug and
alcohol abuse (WHO 2003).

Trying to infer logical connections between condition-related factors and
adherence may be erroneous. For instance, studies have shown that patients with less
severe health problems were more eager to make decisions on their treatment and follow
the prescribed regimen, compared to patients with more advanced illnesses (Ende, Kazis
et al. 1989; Nurse Week 2004). On the other hand, other studies have found that ill
people who have no or few symptoms (e.g., most hypertensive patients) had difficulties
in accepting treatment or life style changes necessary to prevent the onset of possible
problems (e.g., cardiac events) (Lowes 1998; Mallion and Schmitt 2001).

(c) Therapy-related factors. Researchers have reported that the characteristics of
therapies associated with certain diseases may not have a larger influence on adherence
than other factor categories, but they may influence the magnitude of these categories.
Common elements in this category are:

e form and complexity of the medical regimen;

e product and f)ackaging of the medicine;

o duration/frequent changes/previous failures of the treatment;

e outcomes of the treatment (not noticeable, delayed onset, prophylactic use);
e the immediacy of beneficial effects;

e significant adverse reactions/side effects; and,

o the availability of medical support to help to deal with therapy problems (Dezii
2000; Mallion and Schmitt 2001; CPC 2002; WHO 2003; AMA 2004; Weiner
2004).

A logical analysis of how the above factors influence adherence may lead to
unrealistic conclusions. For instance, adverse effects have been shown to arise if a patient
fails to take a drug as instructed (Dezii 2000). However, the patient may think that
adverse effects are caused by the medication itself and drop it altogether, with dire
consequences for adherence and the entire treatment.

(d) Healthcare team and system-related factors. Studies and trials have been
categorical in demonstrating that organizational variables and, especially, good patient-
provider relationships and communication, as well as the faith of the patient in his/her
physicians, nurses, and pharmacists are essential for the acceptance and adherence to
prescribed treatment (Kaplan, Greenfield et al. 1989; Mallion and Schmitt 2001; MSH
2004; Nurse Week 2004). Particularly important is the “first encounter” when the
healthcare professional must spend sufficient time with the patient so as to gain his/her
confidence and be sure the patient fully understands the medical problem and the
necessary treatment (Dezii 2000). However, many other factors have a negative effect:
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inappropriate knowledge and beliefs of healthcare professionals in managing
chronic diseases;

brief consultations preceded by a long waiting time;

unsuitable communication and interpersonal style of the physician,

inappropriate counselling, prescribing, or support tools;

lack of incentives and feedback on performance for healthcare professionals;

lack of tools for continuity of care provided by healthcare workers;

inadequate or non-existent reimbursement for treatment by health insurance plans;
inappropriate medication distribution systems;

incapacity of the system to medically educate patients and provide follow-up;

inability of the system to encourage community support and self-management of
diseases;

undeveloped social attitudes on adherence and on effective interventions for
improving it;

social negative beliefs and habits regarding chronic diseases and drugs;
inappropriate government regulation about certain specific diseases; and,

insufficient news information, and more or less informed opinions available in the
media and on the Web about diseases and adherence to treatment (Richards 1998;
Dezii 2000; CPC 2002; WHO 2003).

Some studies have directed attention to unexpected effects of changes in the

healthcare delivery system that may place the physician-patient relationship at risk
(Kaplan, Greenfield et al. 1989). For instance, a patient may wait too long before
receiving a consultation by a very skilled but busy and overworked physician.
Paradoxically, such a patient, especially if he/she has the impression of not being treated
with sufficient compassion, may “retaliate” through non-adherence (Dezii 2000). In such
situations the symptoms and treatment may be overshadowed by the patient's feelings.

2.2.4 Limitations of Qutpatient Adherence

Medical research captured in systematic reviews has shown the seriousness and

complexity of the low adherence phenomenon which “is a ubiquitous problem” (Haynes,
McDonald et al. 2002, p. 2880):

“At a theoretical level, the nature and determinants of noncompliant behavior are
complex and not well understood” (McDonald, Garg et al. 2002, p. 2869);

“Typical adherence rates are about 50% for medications and are much lower for
lifestyle prescriptions and other more behaviorally demanding regimens”
(Haynes, McDonald et al. 2002, p. 2880);
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e “Compliance rates for short-term self-administered therapies average about 75%
initially, but decline to less than 25% for the completion of antibiotic therapy for
acute infections” (Stephenson, Rowe et al. 1993, p. 2779).

In resonance with the multidimensionality and consequences of low adherence,
“current methods of improving adherence for chronic health problems are mostly
complex, labor-intensive, and not predictably effective” (McDonald, Garg et al. 2002, p.
2868). Furthermore, the weight of adherence becomes even more important nowadays
with the increasing number of self-administered treatments in outpatient conditions.
Therefore, there is a definite need-for better understanding and managing non- or low
adherence (Stephenson, Rowe et al. 1993; McDonald, Garg et al. 2002).

2.3 Wireless Text Messaging to Address Outpatient Adherence Limitations

“The problems of outpatient adherence on one hand, and the remarkable
development of mobile information and communications in recent years on the other, led
to the idea of an innovative approach for chronically ill outpatients: improving adherence
with the use of mobile and wireless information technology” (Cocosila and Archer
2005a, p. 146). This stems from recommendations in the medical literature (Haynes,
McDonald et al. 2002; McDonald, Garg et al. 2002; Haynes, McDonald et al. 2004;
Haynes, Yao et al. 2005). For instance, as this literature is urging:

e “Current methods of improving adherence for chronic health problems are mostly
complex and not very effective, so that the full benefits of treatment cannot be
realized. High priority should be given to fundamental and applied research
concerning innovations to assist patients to follow medication prescriptions for
long-term medical disorders” (Haynes, Yao et al. 2005, p. 1); and,

e “It is time that additional efforts be directed towards developing and testing
innovative approaches to assist patients to follow treatment prescriptions”
(Haynes, McKibbon et al. 1996, p. 383).

2.3.1 Why Mobile Solutions for Outpatient Healthcare?

“Despite its undeniable advantages, the existing approach of outpatient self-
management poses several challenges, most of them gravitating around non-adherence,
that mobile information technology may address” (Cocosila and Archer 2004, p. 16).
Research has also shown that self-management educational interventions may lead to
positive outcomes for patient conditions across various diseases associated with high
incidence and treatment cost such as chronic heart failure, asthma, diabetes, and
hypertension (Chin 2002; Wolf, Guevara et al. 2002; Celler, Lovell et al. 2003).
Therefore, it seems reasonable to transfer the responsibility for monitoring indicator
levels to patients, thereby improving their mobility, education, active participation,
responsive attitude, and self-confidence, while at the same time contributing to the
overall efficiency of the healthcare system (Rohm and Rohm 2002). Last but not least,
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self-management could help in enhancing behavior modification and treatment plan
compliance through a combination of education and intervention.’

Despite their advantages, existing approaches of self-management pose several
challenges:

¢ Difficulty in tracking patient compliance with prescribed treatment plan (e.g.,
incomplete diaries) due to the self-management system’s inability to support the
patient in this task or the patient’s disorganized nature;

e Uncertainty in patient decision-making due to the absence of a decision support
system. Education, which is mostly conducted offline, is a passive form of
decision-making support that is constrained by the patient’s cognitive ability (e.g.,
a patient has to remember what the various blood glucose levels imply and
remember to act accordingly in various scenarios after a self-test);

e Inability to maintain a constant connection between the patient and the healthcare
system, due to the inherent off-line link between all parties (e.g., in case of an
emergency while being mobile it is difficult for a patient to receive immediate
assistance);

e Untimely sharing of information due to the time lag involved between data
collection and patient-physician consultation.'’

Furthermore, every patient responds differently to a particular chronic disease
(i.e., symptoms and condition progress). While patients may be equipped with knowledge
gained through education sessions and consultations, applying lessons learned can be
quite challenging, due to the patient’s possibly disorganized nature, unstructured lifestyle,
inadequate decision-making skills, and/or mobility (i.e., may not be reachable, available,
or capable to attend appointments or perform self-tests). In the absence of advanced tools
for patient compliance with prescribed treatment plans, these factors can hinder the
success of self-management programs.''

Mobility in the context of communication and information “should not be
understood simply as a new distribution channel, a mobile Internet, or a substitute for
PCs” (Yuan and Zhang 2003). A mobile IT solution is justified only by the particular
location of the user who needs an information or communication service, or by the utility
or urgency of that service (Mennecke and Strader 2003). All three elements justify the
use of mobile solutions to improve outpatient adherence in self-management programs
for chronic illnesses:

e Location. Outpatients, as all people, have inherent mobility when changing
spatial positions for work, school, shopping, walking, or various other activities.
Given the diversity and the constant changing of their physical locations, it is

® From Cocosila, M., C. Coursaris, et al. (2004). "M-healthcare for patient self-management: A
case for diabetics." Internationa] Journal of Electronic Healthcare 1(2): 221-241., p. 223

' Ibid., p. 224

"' Ibid., p. 224
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important for them to have self-confidence and feel that they can stay in contact
with nurses or doctors as well as with social support groups.

e Utility. For the success of disease self-management it is important, if not essential,
for patients with certain diseases to be monitored continuously so that their
medical condition remains within safe (i.e., acceptable) limits. Also, the patients
must constantly remember to comply with prescribed treatment plans (e.g., take
pills, start or stop a medication or a diet, visit a doctor for periodical
consultations, etc.). Automated reminders are easily arranged through mobile IT
solutions.

e Urgency. In most cases, time is not a critical factor for patients with chronic
illnesses. However, in extreme cases when their health becomes unstable, some
patients may need fast intervention. Mobile IT capabilities could enhance
patients’ perceived level of safety and security and improve their general level of
optimism.

An important characteristic of any mobile solution is the identification of a
unique person, as stressed by Junglas and Watson (2003) and Watson, Leyland et al.
(2002). Thus any communication between a mobile device and health providers would be
automatically linked with the mobile device owner’s identity.

Additional reasons for providing mobile solutions to patients can be found in the
collection and analysis of patient data. By utilizing electronic devices for this purpose,
there is significant potential to improve the quality of care for outpatients because of
increased convenience and accuracy. This can also assure prompt interventions when
abnormal medical conditions are registered.

It is unwise to expect mobile solutions to improve adherence automatically.
Mobile solutions should aim at facilitating the communication and exchange of data
between the patient and the healthcare provider. Consequently, to maximize the chances
of success, any mobile solution aimed at enhancing outpatient adherence should target
several adherence factors within the complexity of clinical interventions, where
improving the patient-health provider relationship is a key factor. Starting from the
recommendations of pertinent medical research (Haynes, McDonald et al. 2002), six
possible mobile healthcare solutions (monitoring of health parameters, reminding about
taking a medicine or performing a behavioural change, consulting with health providers,
receiving support from family and peers, keeping informed, and being educated about the
disease and treatment) and their envisioned benefits have been described in previous
work (Cocosila and Archer 2005a). These solutions address adherence factors and extend
existing ways of communication and data exchange between outpatients and the
healthcare system (e.g., mail, landline telephone, or the Web), encompassed under the
definition of telemedicine (Bashshur, Shannon et al. 2005).

Today’s patients are more socially active, knowledgeable, computer-literate, and
better informed than ever and this has the potential to bring fundamental changes in
healthcare (PricewaterhouseCoopers 1999; Ball and Lillis 2001; Grimson and Grimson
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2002) because people want dynamic and flexible healthcare that will match their
lifestyles and expectations.

2.3.2 Possible Mobile Interventions to Improve Adherence

The medical literature has shown that behavioural interventions are one way of
increasing patient adherence (Haynes, McKibbon et al. 1996). Thus “a primary focus of
self-care interventions for chronic illness is the encouragement of an individual’s
behavior change necessitating knowledge sharing, education, and understanding of the
condition” (Wantland, Portillo et al. 2004). For instance, it has been shown that “diet
adherence is a key determinant in minimizing the risk of diabetic health complications”
(Kahn 1999).

Adherence is usually compromised by several elements working concurrently
(Gerber 1986), and single-factor interventions are not productive (WHO 2003).
Therefore, for maximized effectiveness and efficiency, mobile interventions should be
one component of more complex clinical models that would adopt a patient-centered
perspective and involve specific elements depending on the patient, treatment, disease,
and the healthcare system. Table 2.1 summarizes the benefits of the interventions that
mobile solutions can provide in improving patient adherence (Cocosila and Archer 2004),
discussed in more detail in the following. "

These suggested interventions come from the recommended directions of action
formulated in the literature (Stephenson, Rowe et al. 1993; Haynes, McDonald et al.
2002; McDonald, Garg et al. 2002; Haynes, Yao et al. 2005) and from following the
examples of similar interventions carried on through other channels such as mail, landline
telephone and, more recently, the Web. For instance, a meta-analysis of studies published
between 1996 and 2003 had as an objective the comparison of chronically ill patient
knowledge and behavioral change outcomes for clients participating in Web-based
interventions in contrast to those in non-Web-based interventions. This meta-analysis
found an improvement in outcomes for the participants in the first category in terms of:
“increased exercise time, increased knowledge of nutritional status, increased knowledge
of asthma treatment, increased participation in healthcare, slower health decline,
improved body shape perception, and 18-month weight loss maintenance” (Wantland,
Portillo et al. 2004).

12 From Cocosila, M. and N. Archer (2005a). "A framework for mobile healthcare answers to
chronically ill outpatient non-adherence." Informatics in Primary Care 13(2): 145-152., p. 147
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Table 2.1 Suggested Interventions to Improve Outpatient Adherence by Mobile Solutions '’

Intervention Adherence factors Possible benefits
involved

Monitoring Patient-related Diminishing forgetfulness, stress, and anxieties;
Condition-related Improving motivation, knowledge, and skills in managing
Therapy-related the treatment and disease in general.

Reminding Patient-related Reducing forgetfulness, treatment stress, and anxieties;
Condition-related Controlling aggravating factors;
Therapy-related Increasing optimistic attitude, self-confidence, and

motivation.

Consulting Patient-related Reducing the effects of stress, anxieties;
Condition-related Diminishing consequences of insufficient knowledge or
Therapy-related skills;

Healthcare team and Improving self-confidence and optimistic attitude.

system-related

Supporting Patient-related Diminishing the feeling of isolation;
Social and economic Providing encouragement;
interventions Improving self-confidence.
Informing Patient-related Improving patient knowledge;
Social and economic Fighting patient anxieties, misunderstanding, and
interventions negative beliefs.
Educating Patient-related Improving adherence following persistent and

Social and economic personalized application of the other interventions.

interventions

Monitoring. Provides tighter control and management of the disease (Magrabi,
Lovell et al. 2001) by patient self-testing, measuring, and recording results so as to track
their variation in time. Compared to wired solutions (e.g., landline telephone or Web),
mobile monitoring offers better flexibility and convenience by being potentially always
available to the patient.

Reminding. Refers to notifying patients about taking specific medication,
performing self-tests and measurements, refilling prescriptions, following a certain diet or
exercising, coming to a consultation (Shea, DuMouchel et al. 1996) and, in certain
situations, receiving feedback from the healthcare system about complying. Mobile
solutions offer excellent opportunities for reminding because they are always with the

B Ibid., p. 147
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user and allow real-time exchange of information in a personalized and unobtrusive
manner (e.g., voice, text, and tactile vibrations).

Consulting. Good relationships and communications between patient and the
healthcare providers are essential for adherence because successful patient self-
management does not mean eliminating physicians from the picture. On the contrary,
beyond the traditional thinking that places a stress on a doctor's more 'mechanistic' traits
like science and skill, recent reports acknowledge the predominance of more “nebulous
factors like aggressiveness and consistency and ingenuity” (Gawande 2004) for a doctor's
results. Therefore the ‘human’ side of the medical care must be a sine-qua-non ingredient
of IT-assisted self-management. Compared to other channels of communication, mobile
solutions allowing synchronous (e.g., phone type), asynchronous (e.g., text messaging or
e-mail), or mediated (through automated software performing basic routine tasks)
transmissions (including voice-text conversion and multimedia) are pervasive and more
flexible (Revere and Dunbar 2001).

Supporting. Although today’s patients are much more educated and informed
about their health problems, they still need human interaction, support, and counselling
(Meichenbaum and Turk 1987, p. 212) from peers and other members of the community.
As mobile communications continue to grow in reach and capability, they may help
support adherence interventions with the same efficacy that Web support groups have
demonstrated (Mazzi and Kidd 2002) but with the additional advantages of flexibility and
convenience (e.g., multimedia messaging services allowing image transmission and
dialogue with the wired Web). Similarly, another Web intervention reported by
Wantland, Portillo et al. (2004) showed that “those sites that incorporated the use of a
chat room demonstrated increased social support scores.”

Informing. Interventions directing patients to “relevant, individually tailored
materials” in Web adherence-enhancing interventions “reported longer Web site session
times per visit and more visits” (Wantland, Portillo et al. 2004). Common mobile devices
(e.g., cell phones) have limited ability to offer information because of the restrictions of
the user interface. However, they could be timelier in informing about volatile sources of
information thus directing patients to useful news in other media (e.g., TV and radio
broadcasts, newspapers, or Web sites).

Educating. According to Bodenheimer et al. (2002), self-management education
and collaborative care are the two equally significant sides of the patient-physician
partnership paradigm that are currently emerging in chronic disease care. Self-
management education must be present in adherence interventions since it has been
proven to be effective in improving chronically ill patient clinical outcomes
(Bodenheimer, Lorig et al. 2002). However, since education is a complex and lengthy
process, it is difficult for mobile solutions (as for other types of online solutions such as
Web-based education) to address it adequately. A better education could be acquired
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through the constant application of other mobile interventions [...] discussed, stimulating
a combination of productive information and action for the patient."*

It must be also stressed that it would be unrealistic to expect wireless and mobile
devices to successfully address the profound causes of intentional non-adherence
related to patient factors. Nothing can succeed when it is against patient will or when an
individual is dissatisfied with the healthcare system, provider, or treatment. However, all
of the proposed mobile IT interventions would likely target some important sources of
unwilling non-adherence such as forgetfulness, (testing) stress, and anxieties, as well as
the lack of knowledge and skills in applying the treatment, and self-managing the disease
in general. Appropriate feedback and encouragement facilitated by wireless devices could
foster optimistic attitudes, self-confidence, and motivation, especially if an alerting
feature is included (Magrabi, Lovell et al. 2001)."

2.3.3 Existing Applications

Advances in wireless and Internet technology have already made possible the
development of new healthcare services. Various devices and solutions, more or less
portable, have been utilized in an attempt to address these changes: computers,
telephones, pagers, alarms (Dunbar, Madigan et al. 2003). Research utilizing such new
services showed promising results although most of the studies were small and without a
control group (Laster, Maring et al. 1996; Frick, Lavreys et al. 2001; Revere and Dunbar
2001; Dunbar, Madigan et al. 2003).

Two of the most popular types of studies have included remote monitoring and
disease management for patients in homecare. A synthesis of some existing or proposed
mobile applications, as mentioned in the literature, is presented in Table 2.2.

“ Ibid., p. 148
P Ibid., p. 148
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Study Type of intervention Stage of mobile IT Disease
implementation

Husemann (2004) Monitoring of vital Proposed Not specified
measurements

Duan (2003) Not specified Proposed Asthma, diabetes

Hoise (1999) Not specified Proposed Asthma, diabetes

Weingarten, Henning et | Monitoring Not specified Diabetes

al. (2002)

Wexler (2001) Monitoring health Proposed Diabetes
parameters, alerting

Dunbar, Madigan et al. Reminding about taking Implemented HIV

(2003) medication and
behavioural changes

Erickson, Ascione et al. Reminders about taking Implemented Asthma

(1998) the medications

Conlin (2000) Patient information and Implemented Not specified
communication with
physicians

Wirelessnewsfactor Reminding about taking Implemented Not specified

(2000) medication

Conlin (2000)

Huseman (2004) Monitoring of medication | Implemented Not specified
taking

Maglaveras et al. (2002) | Monitoring Not specified Not specified

ProWelness (2004) Monitoring Implemented Diabetes

Van Impe (2001) Monitoring Implemented Not specified

Bludau (2003) Monitoring blood Implemented Not specified
pressure, pulse rate, or
temperature in hospitals

Poropudas (2001) Monitoring Not specified Not specified

Trials of distance monitoring of blood glucose or blood pressure with the help of a
computer showed improved outcomes and efficiency, together with more active
participation of patients (Balas and Iakovidis 1999). Extrapolating from the success of
preliminary results with the Telephone-Linked Care technology, Friedman et al. (1997)
suggest that “the market demand for technology-based delivery systems used by patients
in their homes will be strong”. Husemann (2004) sees a future in the emerging field of
information-based medicine for solutions like monitoring vital measurements on-the-go
or for pill dispensers reminding the patients to take the appropriate medicine.
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Electronic monitoring is constantly expanding, and innovative devices and
applications are becoming increasingly available for a variety of diseases. In particular,
analysts foresee wireless medical devices helping chronically 11l outpatients with asthma
or diabetes (Hoise 1999; Duan 2003) and distance monitoring of diabetic patients has
already proven to ameliorate clinical outcomes (Weingarten, Henning et al. 2002).

Wexler (2001) reports on a development by the IMetrikus Company that allows
diabetics to test their health parameters and upload the results to a Web site. The future
could, reportedly, bring a Web-free solution using a direct connection between the
glucose monitor and a cell phone, without patient intervention. Furthermore, a healthcare
alert triggering feature could also be incorporated.

A study of 25 HIV-positive participants included sending them between 3 and 8
text message reminders per day about taking their medication. Patients perceived the
resulting behavioural changes positively. Subjects participating in the study for a median
of 208 days and using two-way alphanumeric pagers “expressed high satisfaction with
the messaging system and reported that it helped with medication adherence” (Dunbar,
Madigan et al. 2003).

Medtronic CareLink™ Network has been promoting a remote Web-based
monitoring service for patients with implanted cardiac devices. Patients can send timely
information to their clinic from a regular phone (Medtronic 2004).

WellMed Inc. developed a wireless application allowing patient data transmission
(e.g., health or insurance information) and communication with healthcare providers
(e.g., physicians) (Conlin 2000). SmartMeds.com and AT&T Wireless from the U.S.A.
have jointly developed a wireless solution for reminding patients to take prescribed
medications and allowing patient feedback about complying with reminders (Conlin
2000; Wirelessnewsfactor 2000).

IBM researchers pioneered an information technology solution to track vital
health signs and send them to remote sites. The device includes a pillbox and a
wristwatch-like blood pressure monitor able to communicate via a Bluetooth short-range
radio connection to a cell phone. The phone, in turn, sends the data to healthcare
personnel. Only authorized personnel are able to view the patient data. This technology is
thought to reduce the number of check-ups, hospitalization periods, and patient health
risks (Husemann 2004).

In recent years significant work has been underway in Europe on Internet or
wireless remote monitoring. Maglaveras et al. (2002) advocate the “necessity for
restructuring medical knowledge for education delivery to the patient” and exemplifies
this by the novel idea of a contact centre enabled by wireless technology to manage the
home care of patients remotely.

Patients using ProWelness, a Web-based information system for remotely
managing several chronic diseases including diabetes, are able to record specific disease
management activities daily by fixed phones or cell phones. The philosophy behind the
system is based on the two key elements essential for the success of a chronic disease
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(e.g., diabetes) management: “careful self-care and good communication with the care
team” (ProWellness 2004).

Following the implementation of a three-year project financed by the British
Engineering and Physical Sciences Research Council, doctors in the U.K. were able to
monitor remotely the health condition of patients by analyzing medical data gathered by a
device communicating through a cell phone (Van Impe 2001).

Bludau (2003) describes a platform for patient home monitoring by hospital
physicians. The solution uses Bluetooth-enabled modular sensors and cell phone
technology to send data such as blood pressure, pulse rate, and temperature.

Arbonaut, from Finland, and Virtual Medical World Solutions, from the UK.,
have been developing a platform for real-time remote monitoring. This solution targets
patients with a “stable medical condition that allows a near normal life but may suddenly
deteriorate and put life at risk” (Poropudas 2001).

The above examples illustrate early attempts to use information technology for
gathering and delivering real time medical information in order to improve the quality of
care for patients cared for remotely. As both fixed and mobile solutions have been
developed, an issue to be discussed is the justification from the perspective of a
cost/benefit analysis for the use of mobile approaches in these situations.

2.3.4 Why Wireless Text Messaging for Adherence?

Mobile phones are definitely the booming communication tools of recent years.
Wireless text messaging also known as short message (or messaging) service (or system)
(SMS) has, according to many analysts, become the most successful data service of
mobile commerce (Haung and Ho 2005).

SMS capabilities are incorporated in all modern cell phones. They allow sending
and receiving simplified text-based messages up to 160 characters long or about 25 words
on the signaling link which is distinct from the voice channel of cell-phone networks
(Haung and Ho 2005). Using SMS as a communication tool, in comparison with the
voice channel, while preserving all cell phone capabilities, especially in terms of
portability and convenience, is cheaper and disturbs the user and/or the user’s social
context less (BBC 2005a). Due to these qualities, text messaging applications have been
already used in interventions regarding outpatient adherence to behavioral changes that
could fall into the above-suggested categories of reminding, monitoring, informing, and
educating. A synthesis of early trials using SMS for adherence is presented in Table 2.3
below.
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Table 2.3 Summary of Text Messaging Trials Addressing Outpatient Adherence

Study Type of SMS Form of Number of Outcome
application intervention | participants
Downer, Meara et | Reminding for Reminding 4,427 Decrease of missed
al. (2005) appointments appointments
Dyer (2003) Reminding for Reminding Not Decrease of missed
appointments specified appointments
Anna, Jose-Maria Reminding for Reminding 4,895 Decrease of missed
et al. (2004) preventive vaccination shots
Tomnay, Pitts et al. | Partner notification Informing Not Not specified
(2005) specified
Neville, Greene et | Reminding for daily Reminding, 30 Likelihood of better
al. (2002) asthma activities educating compliance
Rodgers, Corbett et | Fostering smoking Reminding, 1,705 Doubling of smoking
al. (2005) cessation informing, quit rates
educating
Franklin, Waller et | Support of young Reminding, Not Project under
al. (2003) diabetics monitoring, specified | development
informing,
supporting,
educating
Bos, Hoogstraten et | Reminding for Reminding 343 No difference from
al. (2005) appointments control group
Bauer, Percevic et | Monitoring and Monitoring, 30 Project under
al. (2003) feedback educating development
Gammon, Arsand Children monitoring by | Monitoring, 15 Not specified
et al. (2005) parents educating
Ferrer-Roca, Diabetics monitoring Monitoring, 23 Not specified
Cardenas et al. and feedback educating
(2004)
Dunbar, Madigan Reminding, monitoring, | Reminding, 25 Positive self-reported
et al. (2003) feedback, support monitoring,
informing,
educating

For instance, text messaging has been used to address the first and “most severe
form” (Haynes, McDonald et al. 2002, p. 2882) of outpatient non-adherence - insufficient
attendance at outpatient clinics. Sending patients reminders about upcoming visits proved
in a controlled trial with 4,427 patients at Royal Children’s Hospital of Melbourne,
Australia, that the failure rate to attend was significantly lower in the intervention group
(14.2%) compared to the control group (23.4%) with p<0.001 (Downer, Meara et al.
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2005). The study further emphasizes SMS advantages for such applications in terms of
low cost for the sender (i.e., healthcare center), and less staff resources used.

A similar initiative was developed in London, UK., in 2002. Sending patients
SMS automated reminders about upcoming appointments at a department of Homerton
Hospital in Hackney, led to a decrease of missed appointments of about 8%. The reported
financial figures for this implementation give reasons of optimism. Thus, sending patients
text messages at 5 pence (less than 10 U.S. cents) each was judged as a success since the
savings significantly offset the costs (Dyer 2003). The market for such applications
seems considerable, according to the cited study, since the total cost of missed
appointments amounted to about $716 million U.S. in England alone per year.

An application reminding patients about the next vaccine dose, sent by SMS,
increased compliance with a vaccination schedule for hepatitis A+B and A (Anna, Jose-
Maria et al. 2004). A trial with two control groups developed at the International-Clinic
Vaccination Centre in Spain proved a higher compliance in the intervention group
(88.4%) compared to the two control groups (80.7% and 77.2%) for the second
vaccination with Vaccine A+B dose, one month after the first shot. The results are
remarkable since “noncompliance is more frequent in preventive treatments due to their
very nature” (Anna, Jose-Maria et al. 2004, p. 504). Accordingly, it was noticed that
compliance decreased in time for both intervention and control groups while continuing
to remain higher in the intervention group (e.g., 47.1% vs. 26.9% and 23.6% for the third
vaccination dose, 6 months after the primary shot).

An Australian study refers to partner notification for the effective control of
sexually transmissible infections. SMS was suggested as a possible channel to do this
because of ease, convenience, and immediacy, but some ethical considerations have yet
to be resolved (Tomnay, Pitts et al. 2005).

A text messaging application was used in the U.K. for daily reminders to young
people with asthma to use an inhaler. Beyond that, the application also offered health
education tips and safety messages (Neville, Greene et al. 2002). The application
involved 30 participants and was reported as a success. It had as a distinctive feature the
use of a virtual friend called “Max” addressing young people in a colloquial and friendly
style like: “Bonjour, c'est Max. Hav U taken Ur inhaler yet?” or “Yo dude, its Max
reminding U2 takeur inhaler” (Neville, Greene et al. 2002).

A randomized controlled trial on 1,705 smokers in New Zealand proved that
sending SMS messages providing personalized content regarding smoking cessation
advice, motivational support (e.g., success stories, feedback about prolonged life and
money savings), and some form of enjoyment (sports, travel, trivia, etc.) led to more
people quitting smoking in the intervention group than the control group after 6 weeks
(28% vs. 13%) (Rodgers, Corbett et al. 2005). About 50% of the SMS messages were
related to quitting smoking and 50% to enjoyment.

“Sweet Talk” is a text messaging application reportedly under development at the
University of Dundee’s (UK.) Children and Adolescent Diabetes Team and Applied
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Computing Division with the purpose of increasing the efficacy of young people with
Type 1 diabetes for managing this chronic disease. Patients are sent daily goal specific
messages, and weekly reminders and motivational messages. They are also sent
reminders about clinic appointments. Following a pilot that tested group suggestions,
messages come at random times of the day and the service is made friendlier by ending
all messages with a “smiley”. Young patients are encouraged to ask questions by text
messaging and the most interesting questions and answers are then broadcast as
newsletters to encourage reciprocity and a feeling of group support. Patients may also
send their blood glucose levels without any text and then they receive feedback.
Preliminary results with the system indicated a 73% recruitment rate of the eligible clinic
population thus leading to possible promising results (Franklin, Waller et al. 2003).

A result discordant with the above positive anecdotal evidence is reported by Bos,
Hoogstraten et al. (2005) who tested a reminding service targeting 343 patients of the
orthodontic clinic at the Academic Centre of Dentistry Amsterdam, the Netherlands.
Three groups received reminders about upcoming appointments either by telephone, mail,
or SMS for 3 weeks, while a control group received no treatment. The study reports that
no differences were found between the intervention groups and the control group and,
furthermore, 20% of the patients felt “negative or very negative about the reminders and
considered them to be a waster of time and money” (Bos, Hoogstraten et al. 2005, p.
355). However, the majority of the participants felt positive or very positive about
receiving a reminder, indicating as their preferred reminding channel, mail (56.3%),
telephone (26.0%), and SMS (17.7%).

Patients with bulimia nervosa, an eating disorder, were the target of an SMS
application developed in Germany. The intervention consisted of offering bulimic
patients released from a German hospital for psychosomatic medicine a 6-month program
during which they are able to send weekly text messages on their bulimic symptoms and
receive general feedback and tailored information. Thirty patients were initially enrolled
in this ongoing study, which was triggered by “the need for cost-effective treatments and
the new options of technical progress” and the results on “acceptance, practicability, and
effectiveness” were the sought outcomes (Bauer, Percevic et al. 2003, p. 11).

Parents of children with Type 1 diabetes were involved in a text messaging
system for adherence described by Gammon, Arsand et al. (2005). Thus, a prototype
system developed at the Norwegian Centre for Telemedicine has been sending
automatically the glucose readings from children’s glucometers through Bluetooth to
their cell phones and from there, through SMS, to their parents’ cell phones. The purpose
was to involve each family in their children’s diabetes self-management. A trial using 3
transmissions a day for 4 months involved 15 children and 30 parents. The study reached
some interesting conclusions showing that “it is unclear if or how this will improve child-
parent interactions and/or health outcomes”, however “user enthusiasm suggests that such
systems might find a consumer market regardless of whether or not they ultimately
improve health outcomes” (Gammon, Arsand et al. 2005).
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Twenty-three diabetic patients have been using SMS to send data such as blood
glucose levels or body weight to a server for 8 months (with an average of 33 messages
per months) in research project in Spain. The server has been sending acknowledgements
and monthly averages of health results (e.g., glycosylated haemoglobin). The results
showed a good acceptance of the SMS system for diabetes while at the same time
capturing various concerns of the patients (Ferrer-Roca, Cardenas et al. 2004).

A good reference study for using text messaging in adherence initiatives is
reported by Dunbar, Madigan et al. (2003). The following describes this study. The
research utilized two-way pagers for HIV patients, and was, according to the authors, the
first of its kind. The study utilized two-way messaging as follows:

e Healthcare-to-patient: for conveying reminders, continuous support, education,
and encouragement; and,

e Patient-to-healthcare: for receiving patient feedback on rates of adherence, side
effects, and impressions of the pager technology.

The study was conducted in an HIV/AIDS clinic in Seattle, Washington during
1997-1998. The initial study duration was 4 months, but due to patient enthusiasm it was
extended to 6 months. Patients were sent up to 20 line messages with only 4 lines visible
on the screen at a time. Pagers could also be programmed for silent or audible alerts.
Patients could reply through standard pre-stored messages or by composing messages of
their own through a soft key interface. Depending on their dosage schedules, patients
were sent between 3 and 8 messages daily as follows:

e Reminders (e.g., to take the medication and follow the dietary requirements);

e Informing (e.g., providing information and questions about adherence, medication
side effects, food, sleeping habits, etc. as well as about the text messaging system
use);

e Educational (e.g., describing appropriate food habits, possible side effects and
reinforcing the importance of adherence); and,

o Entertainment (e.g., jokes, news, quizzes).

The system allowed basically 24-hour day communication between patients and
investigator. The “call me” or other urgent messages sent by the patients were identified
by the system and directed to the investigator’s pager for immediate attention. One
advantage of such a system is that it logged the time when messages were sent and when
a reply was received (to calculate the response time) and the percentage of the messages
answered (as the response rate).

The study included 25 subjects and was not controlled. Patient satisfaction data
were collected for the first 10 study participants on a multi-item scale at 4 weeks, 8
weeks, and 12 weeks. Subsequent participants did not fill in any survey because the
responses where overwhelmingly positive. However, all participants received a 4-
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question survey 3 weeks before the end of the study and answered an exit interview
where they were asked if they would stay in such a program if it were offered to them.

The results were significantly positive. Nineteen participants (i.e., 76%) stayed in
the program for more than 3 months, 79% of the participants reported that the pager
improved their adherence to the medication regimen, 47% of pager replies indicated that
patients loved the intervention, and 86% of those completing the exit interview indicated
that they would continue to stay in such a program, if offered. The most appreciated
pager features were “the medication reminders and content of the entertaining messages”
(Dunbar, Madigan et al. 2003, p. 14). Patients disliked mostly the pager size. The work
schedule for the investigator was very light: about 30 minutes per day to review messages
and one day per month to review message schedules.

The main advantage of such a system was to collect real-time information about
self-reported adherence, but also about symptoms, side-effects, and mood that are factors
that potentially affect adherence. As an important limitation to the study, the authors
acknowledged to have used a convenience sample based on willingness to participate.
The conclusion was that new wireless technology might better contribute to improving
adherence through higher customization. The ideal system would combine automation
with personalization, thus not requiring extensive staff time (Dunbar, Madigan et al.
2003).

2.4 Research Topic

2.4.1 Why Study Qutpatient Acceptance of Text Messaging Telehealth?

A careful examination of the available literature, as depicted in Section 2.3 and
especially in Sub-section 2.3.4 above, shows that there have been some more-or-less
scientific attempts to examine the use of wireless text messaging in telehealth, especially
for the case of outpatient adherence. However, there is a void regarding the scientific
examination of patient perspectives. Studies mostly restricted their outcomes to
behavioural issues (e.g., decrease of missed appointments or missed vaccination shots)
without examining patient perceptions. When investigated, patient viewpoints were
gathered in a general and hardly scientific way (e.g., by a limited number of questions of
general acceptance or satisfaction). Furthermore, the impressions were usually collected
in studies reporting small numbers of participants.

Despite the apparent win-win situation of introducing innovative technology
approaches such as text messaging in the telecare of outpatients, previous conceptual
research has identified both opportunities and barriers to using mobile information
technology for supporting adherence. A significant portion of these refer to patients, as
key stakeholders in today’s healthcare system.

A. Patient opportunities. Recent research has demonstrated the importance of
behavioural changes for patient health states in general (Institute for the Future, 2003).
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Encouraging behavioural transformations towards a healthier lifestyle is acknowledged as
being at least as significant for a chronically ill person as the treatment itself. It is also
clear that behavioural changes must be individualized since every patient is unique.
Mobile technology offers the distinctive possibility of personalization, thus allowing the
high customization of interactions with patients, seen as “segments of one” (Sofian,
Newton et al. 2000), with the healthcare providers. Change of patient behaviour
regarding their conditions and lifestyles, would therefore result in positive medical and
social consequences.16

(a) Medical aspects. The concept of telemedicine is not new (Bashshur 1995), and
it refers to “an effective substitute for in-person medical care and...an efficient tool in
developing integrated systems of care”, according to Bashshur et al. (2005).
Telemedicine has been traditionally supported by regular mail, landline telephones, and
more recently, the Internet and satellite communications, to connect outpatients with the
healthcare system. Mobile solutions are superior to these channels because they offer
anytime and anywhere service to patients, irrespective of their physical location. Thus,
mobile solutions may be better for fulfilling the requirements of long-term home care.
This does not imply patient neglect, but instead means fostering continuing contact
between them and the healthcare system. Such continuous contact is more likely to
predict and avoid serious complications since “preventing is better than curing”
(Maglaveras, Koutkias et al. 2002). Mobile solutions would also help to combat
outpatient non-adherence that often leads to collateral complications and even to the
triggering of other diseases.'’

(b) Social aspects. Non-adherent patients not only suffer medical complications,
long treatments, and hospitalization, but also face absenteeism and intangible
consequences such as psychosocial complications (e.g., isolation, damage of social
status) and lower quality of life (Dezii 2000, WHO 2003). Obviously, patients are
interested in living a life as normal and active as possible, amid family, friends, and co-
workers, rather than in a hospital environment. Therefore outpatients are likely to be
interested in solutions allowing them mobility at work, school, vacation, etc. while at the
same time having a virtual permanent connection with their healthcare providers. In this
way, patients with certain diseases could live a better quality life while following the
necessary treatment (e.g., performing self-tests, taking prescribed medications, following
certain diets, pursuing physical exercise, etc.). Mobile solutions, by virtue of being
customizable and always accompanying the person, should facilitate a high degree of
patient involvement in the self-management of their diseases and conditions. This should
improve patients’ adherence and help them to progressively develop responsive attitudes,
self—cogﬁdence, optimism, satisfaction, and improved education and mobility (WHO
2003).

' From Cocosila, M. and N. Archer (2005b). "Mobile healthcare initiatives for improving
outpatient adherence: Opportunities and barriers." International Journal of Electronic Business 3(6): 512-
533, p. 514-515

" Ibid, p. 514-515

"® Ibid, p. 514-515
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B. Patient issues or barriers. There are several types of patient factor that may
obstruct the use of mobile initiatives for telehealth in general and for outpatient
adherence in particular.

(a) Intrinsic factors. Patient-related factors are clearly pivotal for any adherence-
related issue (Dezii 2000; WHO 2003). These factors spring from patient psychological,
attitudinal and behavioural traits, and are associated with beliefs and concerns about
disease, medication and treatment as a whole. Even the most competent healthcare
professionals are unable to improve patient adherence without their active and conscious
involvement. For instance, little can be done for a patient who is in a state of
hopelessness about the treatment for his/her illness, although the actual disease may be
benign if treated. In situations when patient-related factors of adherence are not
favourable to healing interventions (e.g., patient does not accept being monitored or
reminded about taking medications), the most advanced technology is useless.'®

(b) Difficulties with technology. Despite a patient’s willingness to adhere to a
treatment by using novel information technologies to improve performance, difficulties
may occur with some patients in following recommendations. For instance, research has
shown that social and demographic factors (e.g., race, gender, age, social status,
education) have a minor influence on adherence (WHO 2003). However, elderly patients
appear to have an objective tendency to poor adherence and involvement in their
treatment because of cognitive and functional impairment that may combine with the
necessity of taking more medications. If mobile devices pose usability problems,
especially due to their limited input/output capabilities, it is likely that elderly patients
will have difficulties in using complicated mobile devices. Besides seniors, some other
categories of people (e.g., low-income or minorities) may exhibit discomfort and
resistance to using cutting edge technologies and devices because of a lower level of
experience or familiarity (Moyer, Stern et al. 1999). Other patient categories that may
have difficulties with mobile device support include those who for various external
reasons (e.g., factors related to their conditions, therapies, healthcare teams, or even the
healthcare system) have difficulties in adopting pro-adherence attitudes (WHO 2003). In
addition, complex and non-robust devices and programs are more likely to be rejected by
patients (Mazzi and Kidd 2002).%°

(c) Interaction with devices. There are also questions regarding patient
interactions with mobile devices. For example, would patients prefer highly automated
devices to perform medical measurements (e.g., blood glucose or blood pressure) and
transmit the results to a homecare call centre without human intervention, or would they
prefer to be actively involved in this process? The first approach may be more convenient
but may also not be welcomed by patients who would like to be better informed about
their health status and treatment, and to be involved actively in their treatment. A related
issue is how ‘tightly’ to design the patient interaction with the mobile device. Trying to
collect or to remind “too much data too often” (Mazzi and Kidd 2002) through a mobile

1° Ibid, p. 514-515
2 Ibid, p. 515-516
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solution may unnecessarily irritate the patient and seriously hamper the whole adherence-
improving initiative because it would be socially awkward and intrusive for many people.
Patient discomfort with limited input-output capabilities of mobile devices is also an
important issue. Trying to enter/receive a large amount of written information through
mobile devices is much more difficult, when compared to using a desktop or laptop
compu’(er.2 !

(d) Security and privacy. Telemedicine technology requires appropriate
encryption to ensure patient trust when transmitting personal data online. A still very
popular opinion is that wireless communications have a lower level of security and
privacy than those using wired channels. Patients may, therefore, be reluctant to use
wireless devices to exchange data about their health condition and treatment, even if
these data are unlikely to be critical or sensitive. However, security and privacy of
wireless communications in healthcare are regulated and patients’ fears are likely to be
unjustified. For example, the U.S.A. has issued related guidelines through Health
Insurance Portability and Accountability Act (HIPAA) whereas Canada has adopted the
more general Personal Information Protection and Electronic Document Act (PIPEDA)
at the federal level and more specific regulations at the provincial level (e.g., Personal
Health Information Protection Act (PHIPA) in the province of Ontario).>

Taking into account the above and based on a search of the available literature,
the proposed study is believed to be one of the first of its kind done in Canada at least. It
aims to fill the void of a scientific perspective of the patient viewpoint regarding text
messaging use in telehealth, having outpatient adherence as a case study. This work
aims at scrutinizing as a general research issue what key factors influence user
acceptance of wireless text messaging if SMS is used as an adherence support tool for
promoting healthy behaviour.

2.4.2 Research Questions

This research investigates empirically some user perceptions regarding the use of
an application of SMS to support adherence. At a more specific level, the focus of the
research is on the role of the dyad of opportunities and barriers on user behavioural
perceptions of using SMS to support adherence. As will be shown in Chapter 3, based on
the literature review, motivation and perceived risk (both seen as multidimensional
constructs) were considered to be the most appropriate factors describing patient attitudes
for or against the use of the technology. For a plethora of methodological, practical,
theoretical, and ethical reasons that will be explained in Chapter 4, adherence as
investigated in this study refers to a preventive regimen for healthy behaviour. For
scientific soundness, the research is based on a theoretical socio-behavioural model, built
in Chapter 3 and drawn from reputable literature that examines user acceptance of new
technology. Therefore, the overwhelming weight of the research is in the information
systems field. The study is structured around the research questions depicted in Table 2.4.

2 Ibid., p. 517-518
2 Ibid., p. 517-518
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Table 2.4 Information Systems Research Questions

No. Research question

RQ1 | What are the influences of the various dimensions of perceived risk on the perceived overall risk
associated with the use of wireless text messaging in telehealth?

RQ2 | What is the influence of perceived overall risk on the motivation associated with the use of
wireless text messaging in telehealth?

RQ3 | What are the influences of motivation and perceived risk on the intention to use wireless text
messaging in telehealth?

RQ4 | How appropriate is the proposed risk-motivation theoretical model in explaining the intention to
use wireless text messaging in telehealth?

RQ5 | What are the characteristics of the user population who are positive towards the use of wireless
text messaging in telehealth?

RQ6 | What are the main opportunities and barriers, from the users’ viewpoint, regarding the intention
to use wireless text messaging in telehealth?

The study of the literature showed that, besides the above salient research
questions, other elements of interest may be captured in a study of this nature. One of
these is the business aspect of an SMS intervention targeting outpatient adherence.
Various studies have demonstrated that the lack of adherence can cause significant
financial losses. ‘“Using mobile devices to improve adherence would presumably
counterbalance some of these financial losses but an important question is: At what cost
could this be done?” (Cocosila, Archer et al. 2006).

Insufficient adherence of chronically ill outpatients has many and complex
negative consequences, so it appears that any small improvement in adherence resulting
from the use of mobile solutions would be welcome. However, from a business point of
view, the potential benefits must be compared with the costs required to achieve these
benefits. As discussed previously, mobile solutions may help to improve outpatient
adherence only if embedded in more complex clinical interventions. Evaluating the costs
of such complex interventions is beyond the scope of this work, and, therefore, the focus
here is on the costs associated with the mobile healthcare component alone. However,
even this is difficult to evaluate because mobile healthcare is a relatively new field and
little solid financial data are available. Nonetheless, costs can be classified as capital and
operating, as presented in Figure 2.2.
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Mobile healthcare

costs
Capital Operating
Clinical Other

Administrative

Figure 2.2 Costs of Mobile Solutions to Improve Qutpatient Adherence

Capital costs refers to the costs of buying and deploying the infrastructure (e.g.,
wireless servers, database servers, computers, mobile devices, software) and costs of
training people and creating or modifying some jobs (e.g., IT and healthcare personnel to
operate the wireless call centres for outpatients) (Cocosila, Archer et al. 2006). Operating
costs refer to the costs associated with continuously providing the mobile services to the
outpatients. These costs can be further subdivided into administrative (e.g., costs of
operating the servers and computers, costs of wireless communications between patients
and call centres, salaries of IT people involved in the project), clinical (e.g.,
reimbursement for home care nurses working in call centres, or for additional work by
other healthcare providers such as physicians and surgeons), and other categories (e.g.,
cost of renting technology which was not bought upfront) (Cocosila, Archer et al. 2006).
Operating costs can be significantly reduced if there is a significant amount of
automation in the mobile healthcare solution, combined with patient segmenting and
prioritizing (Cocosila, Coursaris et al. 2004).

According to some analysts, mobile healthcare may be beneficial if it costs no
more than $5-10 daily to operate a mobile healthcare device in contrast with the $900
required by a single visit to the emergency room (ER) (Edwards 2002). The same applies
if a device to monitor diabetes remotely would cost about as much as a visit to the ER
(Duan 2003). A few analysts even speculate that some chronically ill people would
accept paying part of mobile healthcare costs directly (Duan 2003) because of savings in
travel time and reduced absenteeism. Empirical data seem to agree with this view. For
instance, a study performed by Barner, Mason, and Murray (1999) on 116 adult asthma
patients revealed that outpatients would be willing to pay a mean amount of $29.50 U.S.
for a self-management program in total. The patients were willing to stay in such a
program for 8 weeks on average. Both the amount and the duration were influenced by
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several patient factors such as health state and history, education about the disease, and
access to healthcare.

Therefore, increasing economic pressures, as described in Chapter 1, may require
patients to share the costs of health education programs. Even if a program is fully
financed by the healthcare system, it is also useful to know for how long people would
like to stay in such a program before the expected outcome, to improve their self-
management skills and health outcomes (Barner, Mason et al. 1999). Consequently, this’

study will be investigating also a business model research question, as depicted in Table
2.5.

Table 2.5 Business Model Research Question

No. Research question

RQ7 } How much would users agree to pay and for how long would they stay in a program using
wireless text messaging telehealth as a support in improving adherence to a healthy behaviour
regimen, if usage is not free?

Starting from the limitations and insufficient solidity of previous studies
investigating the use of SMS to improve adherence, this research also attempts to answer
a healthcare research question described in Table 2.6.

Table 2.6 Healthcare Research Question

No. Research question

RQ8 | Would a wireless text messaging telehealth service that reinforces adherence to healthy
behaviour improve this adherence over time?

The healthcare research question for this study follows the recommendations of
Haynes, Sackett et al. (2005) and contains the PICOT elements: Patients, Intervention,
Comparison group, Outcomes, and Time (Haynes, Sackett et al. 2005, p. 11). As such, the
complete healthcare research question for the present study is: “Among competent and
consenting students in a Canadian university familiar with wireless text messaging and
using cell phones who are taking a 500 mg vitamin C pill daily for prophylactic reasons,
does the addition of wireless text messaging reminders and reinforcers, by an automated
system, increase the vitamin taking adherence over a one-month period compared with
subjects who follow the same vitamin C treatment but do not receive any text
messages?”. The elements of this question should be fully understood after reading
Chapters 3 and 4 of this work. Furthermore, this is obviously a lengthy question and, as
in many practical cases, a shorter form should be used. Consequently the concentrated
form in Table 2.6 is suggested. However, it is important that the elements of PICOT be
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kept in mind, so reported study results “would not be overgeneralized” (Haynes, Sackett
et al. 2005, p. 12).

As the overwhelming weight of this study is in the IS field, the business model
and healthcare questions, RQ7 and RQ8, are secondary research questions. They meet all
the recommendations for secondary research questions as stated by Haynes and
collaborators (2005) and the reasons should be fully understood through the experimental
methodology described in Chapter 4:

e Secondary research questions are asked at the beginning of the investigation, thus
avoiding ‘data-driven’ results (or results developed after only partial data
collection and interpretation);

e IS research results are not compromised since participants are asked just a few
questions regarding the secondary research questions in the pre- and post-study
surveys, together with the other questions; and,

e Secondary research questions do not alter the research budget because they
simply add a few questions to surveys that would be conducted anyway.

2.5 Summary

This chapter has described the concept of outpatient adherence stressing its
importance especially for chronically ill patients cared for in outpatient conditions. Thus,
the insufficient adherence has significant negative consequences for all main stakeholders
in healthcare: patients, healthcare professionals, healthcare system and society.
Adherence, or compliance, is a complex and insufficiently understood phenomenon that
can affect all patients and has a rate of 50% on average. Various factors depending on
patients as well as on patient socio-demographics and environment, medical condition,
treatment, therapy, as well as healthcare team and system affect it. Because of the
limitations of traditional methods in dealing with insufficient outpatient adherence, a
possible innovative approach would be to address it by mobile IT solutions.

Mobile healthcare solutions have clear advantages that may justify their use for
some chronically ill patients in outpatient conditions: reach of a uniquely identified
person beyond the specific location of that person (within the area of coverage),
portability, utility of the service (including for some urgent and unexpected situations).
Based on recommendations from relevant medical literature, mobile solutions could
address all major factors of patient non-adherence through a suite of interventions:
monitoring, reminding, consulting, supporting, informing, and educating. However, a
realistic view must acknowledge that mobile solutions could probably not improve
adherence by themselves. They should rather enrich more complex clinical interventions
by facilitating a broader and timely dialogue between patient and the healthcare system.
Also, it should be noted that even the most sophisticated technology could not address the
inner causes of patient non-adherence coming from some individuals’ negative attitude
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and beliefs. Therefore, mobile solutions should target more realistically only the
unwitting forms of low adherence such as forgetfulness, lack of skills, lack of confidence,
or anxiety.

Reminding and monitoring are the most popular interventions of early
implementations of electronic and mobile solutions addressing outpatient self-
management of chronic illnesses and insufficient adherence to the treatment. Out of the
solutions implemented strictly through portable devices, reminding based on text
messaging approach proved to lead to encouraging results in several studies done in
various countries. The incontestable qualities of wireless text messaging (or SMS) in
terms of popularity on modern portable communication devices (cell phones especially),
low cost, and low intrusiveness are certainly an explanation.

On the other hand, all the published studies or Web information reporting such
early implementations lack a scientific perspective (or any perspective at all)
regarding patient viewpoint about using the text messaging in telehealth interventions
(such as monitoring and reminding). This perspective is important because, in their
attempt to help more closely, mobile solutions may rather intrude and bother people.
Consequently, users may eventually not adopt such solutions and thus the whole
approach of helping people through a sophisticated technique may fail.

Accordingly, this study adopts as a main area of research interest the broad
investigation of factors favouring and of factors not favouring the adoption of SMS to
support adherence. More specifically, this research proposes to investigate the influence
of the dyad motivation-perceived risk on the user intention regarding SMS use in
telehealth, and the factors moderating this influence. Besides the main research questions
centered around the technology adoption issue, this study is also investigating a business
case research problem which is intended to enrich knowledge about the patient
willingness to partially support such programs. A final secondary research question
regards the effectiveness of a SMS-based solution addressing the adherence of well
people to a healthy regimen (taking vitamin C for prophylactic reasons) over a limited
period of time (one-month period).

In conclusion, this chapter has outlined a research focus and defined eight
research questions that should be answered in the study proposed in the remainder of this
work. Adopting an end-user perspective is believed to make this whole study resonate
with today’s approach to patient-centric healthcare, which has a significant need for
research performed in a scientific manner, as the subsequent chapters of this study will
show.
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Chapter 3: Theoretical Model

3.1 Introduction

As previous research has shown, “the fiscal challenges to [contemporary]
healthcare have increased the tendency to shift patient care to ambulatory conditions
while at least maintaining the same quality of care, compared to hospital settings.
Unfortunately, the success of this approach to healthcare is hindered by patient non-
adherence. Mobile solutions may help in addressing patient non-adherence, with positive
human and financial benefits for all major stakeholders: patients, healthcare
professionals, health insurance, and disease management companies and governments. At
the same time, most of these stakeholders face barriers in adopting such solutions for
various reasons: behavioural, organizational or technological” (Cocosila and Archer
2005b, p. 530). “More research is necessary in examining the advantages and
disadvantages of mobile solutions in helping outpatients improve their adherence from
the perspective of technology acceptance. Despite the apparently objective help brought
by a certain technology, complex issues de-motivating patients to actually adopt that
technology (e.g., social awkwardness, intrusiveness, or ease of use for first-time users
like elderly patients) may constitute considerable barriers” (Cocosila and Archer 2005b,
p. 531).

This chapter adopts a user perspective in examining the problem of acceptance of
a wireless text messaging intervention to support adherence to healthy behaviour. This
vision springs from previous research which has shown that users would have both
reasons to accept such a technology (encompassed under the general term of motivation)
and reasons to worry about possible drawbacks to the technology (encompassed under the
term of perceived risk). Thus, Section 3.2 discusses intrinsic and extrinsic motivation,
Section 3.3 examines the concept of perceived risk applied to information systems,
Section 3.4 outlines extant technology acceptance research relevant for this study,
Section 3.5 presents the proposed theoretical model, and Section 3.6 formulates the
hypotheses for the proposed research.

3.2 Intrinsic and Extrinsic Motivation

Previous research has shown motivation to be a determinant of behaviour in
various situations (Deci and Ryan 1985; Venkatesh and Speier 1999). As recognized
researchers in the domain of motivation put it, “to be motivated means to be moved to do
something” (Ryan and Deci 2000, p. 54). Therefore, motivation is “the degree to which
an individual wants and chooses to engage in certain specified behaviors” (Mitchell 1982,
p. 82).
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Although most theories of motivation consider it as a unitary phenomenon, more
recent research shows motivation to be a multifaceted, intentional, and individual-
dependent phenomenon (Mitchell 1982). People differ not only in their level of
motivation (i.e., ‘how much motivation’) but also in the orientation of their motivation
(i.e., ‘what type of motivation’). In particular, speaking from a marketing perspective,
consumers were seen either as trying to solve problems or as looking for fun and
enjoyment (Hirschman and Holbrook 1982; Childers, Carr et al. 2001). Therefore a
dichotomous characterization of motivation divides it into two distinct categories more
formally called intrinsic motivation and extrinsic motivation (Ryan and Deci 2000).
While extrinsic motivation refers to performing an activity for achieving an outcome that
is external to that activity (e.g., improving performance, obtaining a pay), intrinsic
motivation is related to performing an activity for no apparent reason except the activity
itself (Moon and Kim 2001).

3.2.1 Intrinsic Motivation

Intrinsic motivation represents “doing of an activity for its inherent satisfactions
rather then for some separable consequence” (Ryan and Deci 2000, p. 56). This type of
motivation was indicated by experimental studies showing that persons engage in various
behaviours when driven by exploratory, curiosity, or playful reasons, even in the absence
of a reinforcement or reward (Ryan and Deci 2000). Thus, intrinsic motivation refers to
the performance of an activity “for no apparent reason other than the process of
performing it” (Moon and Kim 2001, p. 218).

Although, from one perspective, intrinsic motivation exists within individuals,
from another point of view it is generated in individuals’ interaction with activities. Thus,
the same individual may be more intrinsically motivated for some tasks while being less
motivated by other activities (Ryan and Deci 2000). Exploratory research in applied
psychology has shown that intrinsic motivation is affected by at least two factors: task
characteristics and individuals’ attributions about the perceived causes of their actions
(Deci 1975; Hirst 1988).

In terms of operational definitions, one way to capture intrinsic motivation has
been to use a “free choice” measure (Ryan and Deci 2000, p. 57). Thus, in some
experiments people were exposed to a task under reward or no-reward conditions for a
certain period of time. After a quiescent period they were allowed to express a ‘free
choice’ of returning to the task or not. If people chose to return to the task without any
external reason for doing so (e.g., no reward) the task was judged as displaying intrinsic
motivation for the individuals. The other approach to capture intrinsic motivation was to
use personal self-reports regarding interest and enjoyment in the activity by itself (Ryan
and Deci 2000).

3.2.2 Extrinsic Motivation

Unfortunately, in real life most activities are not, strictly speaking, intrinsically
motivated. Therefore the explanation for people performing tasks that are not necessarily
. pleasant and interesting resides in the other facet of motivation: extrinsic motivation. This
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is “a construct that pertains whenever an activity is done in order to attain some separable
outcome” (Ryan and Deci 2000, p. 60). In other terms, extrinsic motivation helps
achieving “valued outcomes that are distinct from the activity itself” (Moon and Kim
2001, p. 218). Such possible outcomes could be a monetary reward or a performance in
certain activity. In contrast to intrinsic motivation which is seen as a one-stage attitude,
extrinsic motivation has four stages, as depicted in Figure 3.1, in ascending order in terms
of autonomy, internalization, and integration (Ryan and Deci 2000):

External regulation - is the least autonomous form of extrinsic motivation, where
activities are done exclusively to satisfy an external demand or to meet an
imposed reward. It is the least motivated state, next to amotivation which means
the lack of intention to act because of various reasons (e.g., not valuing the
activity, feeling not competent for it, or not believing in its outcome);

Introjected regulation - implies performing activities, still mostly due to external
pressure (i.e., for approval from others) but in combination with ego involvement
(e.g., for self-approval);

Identification - assumes that an individual has identified the importance of a
certain behaviour and endorses the goals of that task as proper to that individual;
and,

Integrated regulation - is the most ‘intrinsic’ form of extrinsic motivation and
occurs when the external regulation has been assimilated by the individual as a
self goal. Although it shares many traits with intrinsic motivation, integrated
regulation is still a form of extrinsic motivation because it is related to some
outcome separate from the behaviour. Because of this, any greater integration of
extrinsic motivation will not make it become an intrinsic motivation.

In terms of influences on personal behaviour “consequences are decreasingly

positive from intrinsic motivation to amotivation” (Vallerand 1997, p. 322).
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Figure 3.1 Extrinsic Motivation and Intrinsic Motivation Taxonomy
(adapted from (Ryan and Deci 2000, p. 61))

Ryan and Deci (2000) looked more closely at the implications of autonomy and
competence for the two forms of motivation as well as for the outcome of activity
involving motivation. Thus, both intrinsic and extrinsic motivations are closely related to
autonomy and competence. Experimental research has shown that more autonomous
extrinsic motivation has positive results for people becoming more engaged in an
activity, diminishing the likelihood of dropping out, and displaying greater psychological
well-being. Adopting as one’s goal an external reward or objective necessitates that the
individual understands the goal and has also the skills to attain it. Also, positive
performance feedback augments intrinsic motivation whereas negative feedback
diminishes it. According to Ryan and Deci (2000), studies have proven that autonomy-
supporting (in contrast to controlling) teachers, for instance, induce in their students
greater intrinsic motivation, curiosity, and interest.

Developing a sense of relatedness in individuals (e.g., providing the individuals a
sense of belonging for external goals) and promoting individual competence related to
goals facilitates internalization of these goals. If support for autonomy is added, “people
not only feel competent and related, but also self-determined, as they carry out
extrinsically valued activities” (Ryan and Deci 2000, p. 65). The support of these three
basic human needs is the premise for maintaining an intrinsic motivation and making
individuals more self-determined with respect to extrinsic motivation.

Research has shown that there is a definite link (or, even, interdependency)
between the two forms of motivation. Thus, a large body of research demonstrated that
extrinsic motivation “can sometimes conflict with intrinsic motivation” (Benabou and
Tirole 2003, p. 490) because extrinsic rewards can diminish intrinsic motivation as it

44



PhD Thesis — M. Cocosila McMaster — Business Administration

shifts people from internal to external causality. This happens also for threats, deadlines,
and other forms of pressure, because these are experienced by people as controllers for
their behavior. Conversely, the opportunity to choose for themselves enhances intrinsic
motivation because it gives a greater sense of autonomy (Ryan and Deci 2000).

Experiments have shown consistently that individuals receiving rewards display
better compliance at the beginning of an experiment, and then drop their compliance
below that of individuals receiving no rewards. Research showed, for instance, that
explicit incentives are sometimes counter productive for compliance (Benabou and Tirole
2003).

Goal setting, which is usually related to extrinsic motivation, may have an
influence on intrinsic motivation as well. For instance, receiving feedback on fulfilling a
task may also provide information about the level of performance accomplished in that
task, and hence, of individual effectiveness (Hirst 1988).

3.3 Perceived Risk

Recent research has shown that consumer opinions, evaluations, and adoption
intentions for technology vary with the perceptions of usage risks (Featherman and Fuller
2003). Although perceived risk has been included in a large number of marketing studies,
examining and measuring it as a psychological construct are relatively recent (Stone and
Gregnhaug 1993).

3.3.1 Concept of Perceived Risk

Perceived risk has been extensively studied in psychology, first in association
with gambling behaviour (Lim 2003). Various mathematical models have been used in an
attempt to express the concepts of perceived risk (Jia, Dyer et al. 1999). Usually in
disciplines such as game theory, economics, or psychology, risk is associated with a
choice or a decision leading to both potentially positive and negative outcomes (Pennings
and Smidts 2000; Butler, Dyer et al. 2005). Thus, risk in these disciplines is a state of
either loss or gain, with several possible events to which some measure of probability can
be attached (Jia and Dyer 1996).

In contrast to these studies, in consumer behaviour risk is seen as having only
potentially negative outcomes because of being a subjective expectation of loss, or a
disadvantage (Stone and Grenhaug 1993). From a terminology point of view, risk in
marketing is more related to the uncertainty concept in other disciplines since m a
situation of uncertainty there is not enough information to attach a probability to each
possible outcome. This relationship to risk in marketing was first seen by Bauer (1960) to
involve a high degree of uncertainty because of the “limited cognitive capacity of the
actor” (Stone and Grenhaug 1993). However, despite the fact that the term of perceived
uncertainty would be more suitable than that of perceived risk, over the years the
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discrimination between the two has become blurred in consumer research (Stone and
Grenhaug 1993).

The first studies discussing risk taking aspects of consumer behaviour were done
in the early 1960s (Lim 2003). Many authors refer to Bauer’s (1960) study as being the
seminal work in the area of risk from the consumer’s perspective, when the concept of
perceived risk was coined (Featherman and Fuller 2003; Laroche, McDougall et al. 2004;
O’Cass and Griffin 2004). Bauer first showed that a consumer’s purchasing actions
involve risk because they “will produce consequences which he cannot anticipate with
anything approximating certainty, and some of which at least are likely to be unpleasant”
(Bauer 1960, p. 24). Thus, Bauer indicated perceived risk to be the keystone of the
difference between consumer browsing and consumer buying (Ahn, Park et al. 2001).

“The majority of research on perceived risk is focused on traditional purchasing
situations” (Cunningham, Gerlach et al. 2004). Thus, perceived risk has been seen as
“those beliefs about the risks associated with product (service) purchase” (Engel,
Blackwell et al. 1986, p. 109). In the same line of thinking, Cox and Rich (1964) saw
perceived risk as the amount of uncertainty perceived by a consumer, relative to a
purchase act (Ahn, Park et al. 2001; Lee, Park et al. 2001). Thus, perceived risk in
marketing is seen as ‘“the nature and amount of risk perceived by a consumer in
contemplating a particular purchase action” (Cox and Rich 1964, p. 33).

Perceived risk was seen as having two components: uncertainty (from the
likelihood of unfavorable outcomes) and consequences reflecting the importance of a loss
or seriousness of an outcome (Laroche, McDougall et al. 2004). Other early research
agreed that perceived risk is a combination of two separate components termed
differently: probability of loss and consequence of that loss (Peter and Ryan 1976).

It is acknowledged that, although perceived risk attracted much research, a clear
conceptualization failed to appear, due probably to the complexity of the concept (Bielen
and Semples 2004): “there is ... lack of conformity regarding the conceptualization,
definition, and operationalization of uncertainty and consequences (the two components
of risk)* (Conchar, Zinkhan et al. 2004). Because there is still much confusion in
consumer studies in defining perceived risk, an accurate definition is recommended
before developing a study in this field (Lim 2003).

The research of Stone and Mason (1995) showed that risk influences attitude
formation directly. Risk is seen as being encompassed within attitude, with the notable
difference between the two being that while attitude comprises both favourable and
unfavourable beliefs, risk refers only to negative perceptions. However, research trying to
link perceived risk to personality traits has offered inconclusive results (Schaninger
1976).

Perceived risk is context-based in the consumer behaviour literature (Conchar,
Zinkhan et al. 2004). Since the 1960s, various studies have shown that risk perceptions in
purchasing differ both on an individual basis and on a situation basis (Ko, Jung et al.
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2004). Early research showed that consumers have preferences for various methods of
risk reduction associated with different types of loss (Roselius 1971).

3.3.2 Dimensions of Perceived Risk

In the early 1970s there was important effort dedicated to measuring risk and
building a formal model of risk and its components, and many studies developed arbitrary
measures with little standardization amongst them (Bettman 1973). Since then two
approaches have crystallized in the risk literature regarding risk measures: either to
consider risk as a global construct or to investigate some risk facets. As perceived risk
was seen as depending on only two components, probability of losing and the importance
of what can be lost (Kim and Lennon 2000), a widely used procedure was to measure
probabilistically the uncertainty and then to weight the result by an importance measure
(Stone and Mason 1995). For instance, Murphy and Enis (1986) adopted the first
approach, regarding perceived risk as a customer’s subjective assessment of making a
mistake in purchasing (Ahn, Park et al. 2001). Similarly, Taylor (1974) believed that risk
perception could influence the consumer decision-making process.

However, today an increasing stream of consumer behaviour research
acknowledges that, in order to reduce the effects of perceived risk (which are purely
negative), research must recognize and measure the effects of various types of risk (Lim
2003). Thus, based on the general concept of risk in consumer behaviour, early empirical
studies in the 1960s attempted to discern between several risk facets. Consumer
behaviour researchers identified several types of risk, coming from insufficient
performance, or from danger, cost, or health hazard associated with a purchase (Ahn,
Park et al. 2001, Lee, Park et al. 2001). After Roselius (1971) showed that there are four
types of potential loss associated with a purchase (i.e., hazard, ego, money and, most
remarkably, time), Jacoby and Kaplan (1972) were the first to propose a classification of
perceived risk into five clearly identified categories: financial, physical, psychological,
social, and performance (or functional) (Ahn, Park et al. 2001).

Although other works have suggested additional dimensions of risk, the five
dimensions proposed by Jacoby and Kaplan (1972), plus the time dimension previously
found by Roselius (1971), are widely accepted as the salient dimensions of perceived risk
in much of the relevant work in the area (Havlena and DeSarbo 1990; Laroche,
McDougall et al. 2004). Hence, the six most important dimensions of risk refer to (Lim
2003):

e Perceived financial risk (or economic risk) is associated with the possible loss of
money when purchasing a product or a service or in the after-purchase process
(e.g., repairing or replacing a defective product);

e Perceived performance risk refers to the product/service not working as expected
or working properly for too short a time period,;

e Perceived social risk is associated with other people’s opinions or acceptance
regarding a consumer’s purchase, resulting in possible disapproval by family or
friends;

47



PhD Thesis — M. Cocosila McMaster — Business Administration

e Perceived physical risk (or health risk) expresses the individual’s fear of the
product/service being purchased to be harmful for health;

e Perceived psychological risk refers to the mental stress associated with a
purchase: individuals may be distressed by questions regarding the worthiness of
buying a certain product or about its reliability; and,

e Perceived time risk refers to the time loss associated with a purchase (e.g.,
searching for a product, waiting for its delivery, etc.).

In addition to these risks, there is a perceived overall risk that is a trade-off
measure between the various components (Jacoby and Kaplan 1972; Featherman and
Pavlou 2003). For instance, browsing various online stores in order to find a good deal
for a laptop computer leads to an increased perceived time risk but, if a convenient
product is found, the financial and performance risks (at least) would be lower.

The above six dimensions, graphically presented in Figure 3.2 and outlined in
Table 3.1, are generally the most frequently mentioned in marketing research on the
facets of perceived risk. It should be noted, however, that Lim’s (2003) opinions are that
these ‘classical’ dimensions of perceived risk are in fact, consequences, having as sources
four types of risk (technology, vendor, consumer, and product), but this opinion seems
singular to date.

Table 3.1 Main Types of Perceived Risk in Consumer Behaviour

_Type of perceived risk Description
Financial Monetary loss associated with a purchase
Performance Purchased product does not work properly
Social Loss of status in a social group following a purchase
Physical Product is harmful to individual health
Psychological Mental stress because of unsuccessful purchase
Time Wasting time when making a bad purchase

It is acknowledged that “several investigations have also indicated that the four,
five or six major dimensions of perceived risk can account for a substantial portion of
overall perceived risk” (Chen and Chang 2005), although there may be other dimensions
particular to various domains (e.g., strategic risk in the banking industry (Gewald and
Dibbern 2005)) that may be equally important in these domains.
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Figure 3.2 The ‘Classical’ Facets of Perceived Risk in Consumer Behaviour Research

Overall risk )

Research in consumer behaviour has shown that the six types of risk explain a
significant part of the variation in the overall perceived risk (Kim and Lennon 2000). The
study of Jacoby and Kaplan (1972), which is unanimously recognized by the perceived
risk literature as the first to test the influence of the facets of perceived risk on overall
risk, utilized 5 types of risk (performance, financial, psychological, social, and physical).
These explained an average of 74% of the variance in the overall perceived risk, taken
across 12 different products, with performance risk being the most outstanding cause of
variance in overall risk (Kaplan, Szybillo et al. 1974). A replication of this study with the
same 5 types of risk found similar results showing also high correlations of the facets
with the overall risk (Table 3.2) (Kaplan, Szybillo et al. 1974). The five components
accounted for 73% of the variance (p<0.01) in the overall perceived risk, thus allowing
the authors to conclude that the 5 dimensions could predict the overall risk fairly well. It
was also remarked that perceived psychological risk had a fairly high correlation with the
other dimensions of risk (Table 3.3) and physical risk displayed the lowest correlation
with the other facets (between 0.16 and 0.33) (Kaplan, Szybillo et al. 1974).

A similar study done by Brooker ten years later (1984) used the same approach
while adding another dimension of perceived risk (time), as introduced by Roselius
(1971), that proved to have a high impact in this study. The six dimensions of perceived
risk explained 62.9% (p<0.05) of the variance in the overall risk. Performance and time
were the most important components of perceived overall risk while physical risk was,
again, the least important and had the lowest correlations with the other components
(between 0.178 and 0.358). The results are presented in Tables 3.2 and 3.3.

A study by Stone and Grenhaug (1993), which examined the risk perceptions
regarding the purchase of a personal computer, found financial risk to be of the highest
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importance, probably due to the high cost of the product, with the six ‘classical’
dimensions capturing 88.8% of the variance in overall risk. Physical risk was, again, the
least important component and psychological risk had a fairly high correlation with all
the other components (Tables 3.2 and 3.3). Similarly, an analysis of the influence of the
components of perceived risk reported by Jih, Wong et al. (2005) showed that five
principal components of perceived risk (i.e., time, functional, financial, social, and
physical) explained 63.94% of the variance in the overall risk.

Table 3.2 Correlations of Perceived Risk Components with Perceived Overall Risk

Perceived risk components
Study Perfor- Financial Psycho- Social Physical Time
mance logical
Kaplan, Szybillo 0.79 0.76 0.69 0.67 0.33 Not tested
etal. (1974) (p<0.01) (p<0.01) (p<0.01) (p<0.01) (p<0.01)
Brooker (1984) 0.619 0.549 0.444 0.425 0.266 0.602
_ (p<0.05) (p<0.05) (p<0.05) (p<0.05) (p<0.05) (p<0.05)
Stone and 0.174 0.679 0.560 0.248 0.126 0.428
Grenhaug (1993) (p<0.001) (p<0.001) (p<0.001) (p<0.001)
Table 3.3 Correlations of Perceived Risk Components with Perceived Psychological Risk
Perceived risk components
Study
Performance Financial Social Physical Time
Kaplan, Szybillo 0.61 0.67 0.79 0.16 Not tested
etal. (1974) (p<0.01) (p<0.01) {p<0.01) {p<0.01)
Brooker (1984) 0.361 0.292 0.362 0.190 0.261
(p<0.05) (p<0.05) (p<0.05) (p<0.1) (p<0.05)
Stone and 0.303 0.352 0.376 0.367 0.463
Grenhaug (1993) (p<0.001) (p<0.001) (p<0.001) (p<0.001)

Most of the above six dimensions are relevant for perceived risk in various areas
of research in general (Lim 2003). However, to complicate the picture, the relative
importance of risk dimensions was believed to vary according to the product category
(Laroche, McDougall et al. 2004; Chen and Chang 2005). For instance, when buying two
different products (e.g., a computer and a cell phone) the total amount of perceived risk
may be similar but the proportion of risk dimensions may differ substantially between the
two products. Thus, for the computer financial risk may be deemed high because of the
higher price, whereas for the newer cell phones with many additional features
performance risk may be comparatively high, especially for first-time users. The
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remaining categories of risk would be of lower magnitude if there were the same amount
of overall perceived risk for the two products.

As the literature indicates, the mid 1990s papers of Stone and collaborators
advanced the concept of the influence of risk facets on overall risk by showing that such a
relationship also exists between a multiple item measure of the overall risk and multi-
item measure of the six (most popular) dimensions of risk (Stone and Grenhaug 1993;
Stone and Mason 1995).

3.3.3 Perceived Risk in Information Systems

In recent years perceived risk has become an increasingly popular construct in IS
studies (Kim and Lennon 2000) targeting mostly individual people and, sometimes,
organizations (e.g., Ratnasingham and Pavlou (2003) examined perceived risk from the
perspective of an organization that adopted e-commerce). Risk perception in IT has
general properties of technology risk perceptions but also some peculiar characteristics
(Sjoberg 2002).

Risk in IS has been mostly associated with online shopping. Thus “researchers
found perceived risk to be a significant factor affecting Internet consumer behavior”
(Cunningham, Gerlach et al. 2004). This happens because online shopping leads to a
higher perception of risk due to the inability to inspect merchandise (Kim and Lennon
2000). Intangibility, especially through its mental component, is a major characteristic of
the electronic market and an important determinant of perceived risk (Ahn, Park et al.
2001; Bielen and Semples 2004). :

Issues are even more visible regarding the services market. Services tend to be
seen by customers as riskier purchases, in general, compared to products, partly because
of the intangibility, i.e., “something without physical evidence that cannot be touched or
seen, that is difficult to define, describe or be grasped mentally” (Laroche, McDougall et
al. 2004). This is also partially explained by the lack of information when making
purchase decisions for services compared to goods (Bebko 2000). Previous service
marketing research showed service evaluation to be more subjective, due to mental
evaluation compared to product evaluation which is based on physical inspection.
However, empirical IS research found that the mental intangibility facet was the most
salient ‘causal’ determinant of resultant risk concerns, together with generality
(Featherman and Wells 2004).

Another issue is familiarity with the new technology. For instance, an empirical
survey of 192 US subjects and 155 Korean students showed the perceived risk of people
without online experience to be significantly higher than that of experienced online
shoppers (Ko, Jung et al. 2004). Furthermore, consumers perceiving a high risk tend to
spend more time on information seeking activities (Kim and Lennon 2000).

The most important problem regarding perceived risk in IS seems to be linked to
the perception of insufficient security of the e-commerce channel. Thus, perceived risk is
likely to affect decisively consumer behaviour in Internet shopping “because consumers
perceive higher levels of risk toward B2C [business to consumer] e-commerce when they
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consider security to be insufficient” (Lim 2003). To capture the above aspects, especially
when referring to risk in the e-commerce context, many recent studies in IS have added
other facets to the ‘classical’ six dimensions of individual perceived risk from consumer
behaviour research (Table 3.4):

e Perceived personal risk refers to individuals suffering some harm because of their
purchase behaviour (e.g., credit card identity theft) (Lim 2003);

e Perceived privacy risk deals with uncertainty or fear that online businesses may
collect customers’ personal information and use it inappropriately or disclose it to
third parties (Jarvenpaa and Todd 1996; Featherman and Pavlou 2003; Lim 2003);

e Perceived source risk expresses individual apprehension of buying online from
unknown businesses (Lim 2003); and,

e Perceived opportunity loss risk is “the risk that by taking one action a consumer
will miss out on doing something else he/she would really prefer to do” (Ahn,
Park et al. 2001).

Table 3.4 Additional Types of Risk in Information Systems

Type of perceived risk Description
Personal Personal harm when making a purchase
Privacy Loss of control over personal information
Source Loss because of the unreliability of vendors
Opportunity loss Missing an opportunity by doing something else

Despite the fact that many recent studies speak of a number of IS-specific
perceived risk factors, an opposite view comes from some studies which have found a
low percetved risk associated with IT in general. A possible explanation they offer for
this is that IT, unlike more traditional technology (e.g., nuclear power), cannot be easily
replaced. For instance, people are asking for more trust when shopping on the Internet but
do not want to replace the technology altogether (Sjéberg 2002). Thus, a study done in
1999 with a representative sample of the Swedish population revealed that negative
experience with IT affected a very low percentage of the respondents (below 3%)
(Sj6berg and Fromm 2001). A related issue is that people generally do not see a direct
threat in IT use (e.g., a risk to their health). Furthermore, people tend to see the risk as
referring to others and not to themselves, i.e., the risk is perceived as a general issue and
not a personal one (Sjoberg 2002). In conclusion, a balanced view is that, besides the
good things about IT (e.g., the Internet revolution) there are also risks that must be
considered (Sj6berg 2002). Table 3.5 summarizes the dimensions of perceived risk found
in various studies (general marketing and IS-specific).
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Table 3.5 Dimensions of Perceived Risk in the Literature (adapted from Lim (2003, p. 220))

Risk Dimension
Study _ g % - *E’
S| B 02| 81 B - 21 3§
S| & 8| E| & E| &) E| &) &) &
Roselius (1971) X X | X | X
Jacoby and Kaplan (1972) X | X[ X[ XX
Lutz and Reilly (1974) S X
Korgaonkar (1982) S X
Gemunden (1985) X | X | X
Festervand, Snyder et al. (1986) S S S
McCorkle (1990) X | X | X X X
Simpson and Lakner (1993) S X X X X
Grewal, Gotlieb et al. (1994) X | X
McLain (1995) X
Darley and Smith (1995) Ix x| x| x|x]x
Jarvenpaa and Todd (1996) X S X S X
Van den Poel and Leunis (1996) X[ X
Fram and Grady (1997) S
Korgaonkar and Wolin (1999) S S
Vellido, Lisboa et al. (1999) S S
Cheung and Lee (2000) X
Nyshadham (2000) S
Tan and Teo (2000) S
Ahn, Park et al. (2001) X1 X X X
Bielen and Semples (2004) X X | X X X X
Laroche, McDougall etal. (2004) | X | X [ X X1 X
O’Cass and Griffin (2004) X X X X X
Chen and Chang (2005) X | X[ X[ X | XX
Gewald and Dibbern (2005) X | X X X

Note: X - Dimension included in studies; S - Dimension found to be significant in the studies.
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3.4 Technology Acceptance Research

Studying “how and why individuals adopt new information technologies”
(Venkatesh, Morris et al. 2003, p. 427) has been a popular area of research in information
systems for some time (Ahn, Park et al. 2001; Lee, Park et al. 2001). Scholars have
examined technology acceptance by individuals through models that have as outcomes
usage intention or actual usage of a technology. An extensive investigation of the
information systems literature, captured in the comparative study of Venkatesh, Morris
et al. (2003), identified eight prominent competing theories or models of technology
diffusion or acceptance. Their essential characteristics are synthesized in Table 3.6 (it
includes also Venkatesh, Morris et al. (2003) user acceptance theory based on a unified
vision):
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Table 3.6 Theories and Models of Technology Acceptance in an Individual Context (adapted from
(Venkatesh, Morris et al. 2003, p. 428))

Theory and/or model

Characteristics

Main constructs

Theory of Reasoned
Action (TRA) (Fishbein
and Ajzen 1975)

TRA is a basic theory of human behaviour,
drawn form social psychology. It has been used
to predict various behaviours including
technology acceptance.

Attitude toward
behaviour; Subjective
norm

Technology Acceptance
Model (TAM) (Davis
1989; Davis, Bagozzi et
al. 1989)

TAM was tailored and extensively used for
technology acceptance in IS context. TAM?2
(Venkatesh and Davis 2000) is an extension of
TAM (adding the subjective norm construct) and
is used mostly in organizational contexts.

Perceived usefulness;
Perceived ease of use

Motivational Model
(MM) (Davis, Bagozzi
etal. 1992)

Considers general motivation theory as a
determinant of behaviour. MM has been used in
IS to explain new technology adoption and use.

Extrinsic motivation;
Intrinsic motivation

Theory of Planned
Behaviour (TPB)
(Ajzen 1991; Taylor
and Todd 1995a)

Represents an extension of TRA by adding the
construct of perceived behavioural control as a
determinant of the behavioural intention to use a
technology. Decomposed TPB (DTPB) is a
related model that decomposes attitude,
subjective norm, and perceived behavioural
control into belief structures.

Attitude toward
behaviour; Subjective
norm; Perceived
behavioural control

(MPCU) (Thompson,
Higgins et al. 1991)

interpersonal behaviour and is suitable for
predicting user behaviour or intention for IT.

Combined TAM and Integrates perceived usefulness from TAM into bA;tl:;?/?::r?vgiﬁec tive
TPB (C-TAM-TPB) TPB. norm: Per;:eive d
(13335’1{;” and Todd behavioural control;

) Perceived usefulness
Model of PC Utilization | Developed from Triandi’s (1977) theory of Job-fit; Complexity;

Long-term consequences;
Affect toward use; Social
factors; Facilitating
conditions

Innovation Diffusion
Theory (IDT) (Rogers
1995)

Used to study the sociological impact of
innovations in various domains since the 1960s
and more recently in IS, especially after the
works of Moore and Benbasat (1991; 1996).

Relative advantage; Ease
of use; Image; Visibility;
Compatibility; Results
demonstrability;
Voluntariness of use

Social Cognitive
Theory (SCT) (Bandura
1986)

Applied by Compeau and Higgins (1995a;
1995b; 1999) to study computer utilization but
can be extended to the acceptance of technology
in general.

Outcome expectations-
Performance; Outcome
expectations-Personal;
Self-efficacy; Affect;
Anxiety

Unified Theory of
Acceptance and Use of
Technology (UTAUT)
(Venkatesh, Morris et
al. 2003)

Draws from the preceding models by
attempting to “integrate fragmented theory and
research on individual acceptance of information
technology into a unified model that captures the
essential elements of eight previously '
established models” (Venkatesh, Morris et al.
2003, p. 467).

Performance expectancy;
Effort expectancy; Social
influence; Facilitating
conditions
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Of the models presented in Table 3.6 Theory of Reasoned Action, Technology
Acceptance Model, Theory of Planned Behaviour, Decomposed Theory of Planned
Behaviour, and the Motivational Model were found to be the most frequently used and
confirmed in the technology adoption literature.

3.4.1 Salient Technology Acceptance Models

Theory of Reasoned Action (TRA). This theory was introduced by Fishbein and
Ajzen (1975) and states that a person’s behaviour is uniquely determined by behavioural
intention and this in turn depends on attitude (i.e., “an individual positive or negative
feeling towards performing the target behavior”, according to Taylor and Todd (1995a)),
and subjective norm (i.e., a “person’s perception that most people who are important to
him think he should or should not perform the behaviour in question” (Dillon and Morris
1996)). Attitude regarding behaviour is determined by a person’s beliefs about the
consequences of that behaviour as well as by the evaluation of the worth of the
consequences (Teo and Pok 2000). Subjective norms, in their turn, are determined by the
perceived expectations from significant individuals or groups as well as by the person’s
motivation to comply with these expectations (Teo and Pok 2000). According to the same
study, any other factors influencing behavioural intention and behaviour (e.g., user
characteristics, system design, task features) are mediated by attitude and subjective
norm. A block model of TRA is presented in Figure 3.3.

Attitudinal
Beliefs and  pe———y  Attitude
Evaluations \
2/ Behavioural

Normative / Intention
Beliefs and Subjective |7

e ——

Motivation to i Norm
Comply

+ Behaviour

Figure 3.3 The Theory of Reasoned Action (TRA)

Technology Acceptance Model (TAM). This was first introduced by Davis
(1989) for the purpose of explaining and predicting IT acceptance. It postulates that two
beliefs (perceived usefulness and perceived ease of use) have a major impact on a user
attitude, behavioural intention, and actual use of a system and, consequently, are the only
determinants of attitude towards use (as shown in Figure 3.4) (Davis, Bagozzi et al. 1989;
Ahn, Park et al. 2001; Lee, Park et al. 2001). Perceived usefulness reflects how “a person
believes that use of the system will enhance his or her performance” while perceived ease
of use measures the belief that “using the system will be free of effort” (Dillon and
Morris 1996).
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Perceived
Usefulness
, Behavioural . .
/ Attitude =) Intention N Behaviour
Perceived
Ease of Use

Figure 3.4 The Technology Acceptance Model (TAM)

This model is derived from the TRA but is different in two aspects: it excludes
subjective norm as an antecedent of the behavioural intention, and it considers a direct
path between perceived usefulness, behavioural intention, and behaviour (Taylor and
Todd 1995a). All other external variables existing in TRA but not included in TAM are
seen as impacting on behavioural intention and actual behaviour only through perceived
ease of use and perceived usefulness (Davis, Bagozzi et al. 1989). In contrast to the
original TAM, attitude toward using a certain technology has been omitted in more recent
adoption studies such as TAM2 (Karahanna, Straub et al. 1999; Venkatesh 1999;
Venkatesh and Davis 2000) since it proved to have a weak influence in predicting
behavioural intention or actual use of the system (Wu and Wang 2005).

The model has gained wide popularity among scholars due to rich empirical
support (Ahn, Park et al. 2001; Lee, Park et al. 2001). A literature review shows TAM to
be an important tool for explaining or predicting end user acceptance of information
technology (Hu, Sheng et al. 1999). Some critics, however, object to the fact that most
empirical studies have used as subjects students, users, or executives in an academic or
business organization context (Hu, Sheng et al. 1999).

Theory of Planned Behaviour (TPB). This is also considered to be an extension
of TRA (Ajzen and Fishbein 1980; Ajzen 1991), but is more enriched to better reflect the
situation in which people do not have complete volitional control in forming a
behavioural intention towards using a technology (Ajzen 1991; Teo and Pok 2000). The
enhancement of the model includes perceived behavioural control, as well as attitude and
subjective norm, as determinants of behavioural intention. This model is depicted in
Figure 3.5.
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Figure 3.5 The Theory of Planned Behaviour (TPB) '
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Perceived behavioural control in the TPB model influences both behavioural
intention and actual behaviour, and expresses a person’s perceptions on the constraints to
his or her behaviour due to internal or external factors (Ajzen 1991). Azjen has
demonstrated the applicability of this theory in many fields (Hung, Ku et al. 2003). A
substantial body of empirical evidence suggests that TPB is most suitable for explaining
individual behaviour in predicting the acceptance of new technologies (Hung, Ku et al.
2003). Recent fields of application were the adoption of WAP-enabled mobile phones
(Teo and Pok 2000), WAP services (Hung, Ku et al. 2003), and virtual banking (Liao,
Shao et al. 1999). In the field of healthcare, one application was the investigation of
telemedicine technology adoption by physicians (Chau and Hu 2002).

Decomposed Theory of Planned Behaviour (DTPB). This theory builds on TPB
but investigates more in depth attitude, subjective norm, and perceived behavioural
control by decomposing them into more detailed constructs (as shown in Figure 3.6)
(Taylor and Todd 1995a). In doing so the model incorporates elements from the
innovation diffusion literature (Teo and Pok 2000). Due to the decomposition of large
belief structures into simpler elements, DTPB is able to better identify specific elements
that may influence adoption and usage of technology. Thus the model becomes “more
managerially relevant” (Teo and Pok 2000). Furthermore, according to the same study,
the model’s simple and stable set of belief structures can be applied across many settings.
Because DTPB includes several determinants of behavioural intention and actual use, as
compared to TAM, some researchers consider DTPB more appropriate to use, despite the
popularity of TAM, for investigating technology acceptance in settings where influence
of other people or perceived constraints are significant (Ajzen 1991; Teo and Pok 2000).
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Figure 3.6 The Decomposed Theory of Planned Behaviour (DTPB)
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Motivational Model (MM). This model is derived from motivational theory. It
was first introduced in IS through the seminal study of Davis, Bagozzi et al. who used it
for the adoption of a new technology (Davis, Bagozzi et al. 1992; Venkatesh, Morris et
al. 2003), and its development continued through the studies of Igbaria and collaborators
(Igbaria, Schiffman et al. 1994; Igbaria, Parasuraman et al. 1996), and Venkatesh and
collaborators (Venkatesh and Speier 1999; Venkatesh, Speier et al. 2002).

The approach to using this model is similar to using TRA to study individual
behaviour regarding the introduction of a new technology, referring to a specific area of
adoption (i.e., particularly similar to TAM) (Venkatesh and Speier 1999). Accordingly,
there are some similarities and dissimilarities between MM and TAM from both a
conceptual and an operational point of view (Venkatesh, Speier et al. 2002).

A. Similarities with TAM. MM shows that, in accordance with the motivational
research in psychology, and somewhat in parallel with TAM beliefs, behavioural
intention (BI) to use a technology is determined by two key drivers: extrinsic motivation
(EM) and intrinsic motivation (IM) (Figure 3.7) (Venkatesh and Speier 1999). Thus, it is
believed that people accept and make an effort to use an application because it is both
useful (i.e., it offers some external rewards) and enjoyable (Igbaria, Iivari et al. 1995).

Extrinsic Motivation
R

\
7

/ | \
Intrinsic Motivation /

Figure 3.7 The Motivational Model (MM)

Behavioural Intention

The parallelism with TAM goes even further. Thus, there is a close similarity
between EM and perceived usefulness (PU) of TAM (or, according to Igbaria (1995) PU
is an example of EM). In some prior research, PU, which is an outcome expectancy, or “a
person’s estimate that a given behavior will lead to certain outcomes” (Bandura 1977, p.
79), was used as a surrogate to measure extrinsic motivation to use a system (Venkatesh
and Speier 1999). Both EM and PU were termed by Venkatesh, Morris et al. (2003) as
performance expectancy - i.e., “the degree to which an individual believes that using the
system will help him or her to attain gains in job performance” (p. 447).

During the decade that has elapsed since the introduction of MM, researchers
have come to the conclusion that the two constructs are similar. In fact, Davis measured
the two constructs with the same items in his introduction to the two models (Davis 1989;
Davis, Bagozzi et al. 1992). Therefore, there is sufficient reason to believe that the two
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constructs represent, in fact, one single construct (Venkatesh, Speier et al. 2002). This is
usually termed perceived usefulness since TAM is more popular than MM.

B. Dissimilarities with TAM. Another key construct of the MM is intrinsic
motivation (IM). Previous research associated it with the meaning of enjoyment (Davis,
Bagozzi et al. 1992; Venkatesh 1999) or perceived enjoyment (Igbaria 1995), and has
shown positive implications of the IM on BI: a willingness to spend more time with a
task, a lower anxiety and better mood regarding a task, and a facilitation of volitional
behaviour (Venkatesh and Speier 1999; Venkatesh, Speier et al. 2002). According to the
cognitive evaluation theory, a higher IM of a task leads to higher levels of effort accepted
by the user to perform that task (Deci 1975; Venkatesh and Speier 1999). Thus, the
performance of any behaviour is driven by a basic cognitive mechanism called locus of
causality. A higher IM means a locus of causality internal to a specific individual and this
causes the individual’s behaviour to be driven mostly by intrinsic factors rather than
external rewards (Deci 1975; Venkatesh and Speier 1999).

Most of the work in technology acceptance so far has been from the perspective
of extrinsic motivation (Moon and Kim 2001). However, intrinsic motivation should not
be overlooked because it may compromise user acceptance: “insufficient satisfaction and
enjoyment can undermine the adoption of otherwise productive computer systems”
(Davis, Bagozzi et al. 1992, p. 1128). Accordingly, in recent years, although not using an
actual MM, some well-recognized work in IS has used TAM enriched with IM to
investigate the influence of motivation upon behavioural intention to use a technology.
Since the initial TAM had no IM construct, this was added later in the studies of
Venkatesh (1999) and used by other researchers. For instance, Moon and Kim (2001)
studied an extension of TAM by adding perceived playfulness as a construct representing
IM.

A significant difference between TAM and MM is the construct of perceived ease
of use (PEOU) extant in TAM (and associated with the actual use of a technology) but
not included in MM. This later model uses only IM to express reasons, other than
external goals, that make an individual accept and use a technology. Since in some recent
research PEQOU and IM have been utilized together in the same model, there are
contradictory opinions upon the relationship between PEOU on the one side and PU and
IM on the other side. For instance, both the study of Davis, Bagozzi et al. (1992) and the
later studies of Venkatesh, Speier et al. (2002) and Venkatesh (2000) agree that PEOU is
an antecedent of PU, as in TAM. Thus, Davis, Bagozzi et al. (1992) found in two
separate studies a strength (B) of 0.27 (p=0.000) and 0.19 (p=0.005) of the relationship
between PEOU and PU.

Regarding the relationship between PEOU and IM, consistent with the postulate
of MM that any external variable influences BI only through EM and IM, Davis, Bagozzi
et al. (1992) found that PEOU is an antecedent of IM (measured in their study as
enjoyment) with a significant strength in the relationship: 0.52 (p=0.000) in one study
and 0.26 (p=0.000) in another. This type of dependency was confirmed by other studies:
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e Igbaria and collaborators (1995) found that PEOU is an antecedent of enjoyment
with an effect beta of 0.35 (p<0.001);

e Teo, Lim et al. (1999) reported a 0.34 (p<0.001) effect of PEOU on enjoyment in
a study of intrinsic and extrinsic motivation of Internet usage;

e Al-Gahtani and King (1999) obtained a 0.185 (p<0.01) strength between PEOU
and enjoyment;

e Van der Heijden (2004) reported a 0.59 (p<0.001) influence of PEOU on
perceived enjoyment for a predominantly hedonic system; and,

e Lee, Cheung et al. (2005) found PEOU as an antecedent of perceived enjoyment
(beta of 0.52, p<0.05) in a study regarding the adoption of Internet-based learning.

Contrary results were reported by Venkatesh (2000) who found a dependency
from IM to PEOU with a strength of 0.09 (not significant), 0.19 (p<0.05), and 0.24
(p<0.01) in a study integrating PEOU in TAM. Venkatesh, Speier et al. (2002) found,
again, in a study integrating TAM and MM that IM is an antecedent of PEOU with a
strength of 0.45 (p<0.001).

3.4.2 Technology Acceptance Research in Telehealth

Literature regarding theoretically sound technology adoption investigations in the
field of telemedicine and telehealth is scarce. Telemedicine means using information
technology and telecommunications to deliver healthcare services over distance and time
(McLaren 2003). Its success depends on solving both technological and managerial
challenges. One fundamental managerial challenge insufficiently addressed by scientific
tools is technology acceptance by the targeted users (Chau and Hu 2001). Thus, after the
initial enthusiasm of four decades ago, telemedicine projects have been in decline for
various reasons, including user technology acceptance challenges (Hu, Sheng et al.
1999).

Essentially, all technology acceptance studies regarding telemedicine that are
available in the literature have targeted healthcare professionals (Hu, Chau et al. 1999).
Furthermore, they have proved to be limited in scope (e.g., areas of healthcare services
examined), size (e.g., number of participants) and deficient in theoretical foundation (e.g.,
absence of theoretical models of technology adoption popular in IS) (Hu, Chau et al.
1999; Chau and Hu 2001).

For instance, Hu, Sheng et al. (1999) and Hu, Chau et al. (1999) applied a reduced
TAM model, excluding actual behaviour, to investigate physician acceptance of
telemedicine technology. Although the explained variance in physician intention to use
the technology was not low (44% in the study of Hu, Sheng et al. (1999), for instance),
both studies concluded that TAM is insufficient in explaining the attitude and intention of
physicians. Reasons for this failure are believed to lie in the characteristics of the
healthcare process and/or the peculiarities of the physician’s profession (Hu, Sheng et al.
1999). They further suggest that a promising approach is to investigate intention-based
theories such as TPB or an integration of TAM with these theories.
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Other authors have modified the initial TAM model or attempted to compare its
predictive capabilities with those of TPB. The results showed that TAM is no better than
TPB in explaining the acceptance of information technology (Hung, Ku et al. 2003).
Chau and Hu (2001) compared TAM, TPB, and DTPB for testing user acceptance of
information technology by individual professionals. The final model reported a relatively
low variance explained of behavioural intention to use this technology (40%), and this
may suggest that the inclusion of additional factors in TAM and TPB is needed to better
predict technology acceptance by individual professionals.

A notable exception is the study of Wilson and Lankton (2004b) that modeled
patient acceptance of e-delivered telecare. The study was motivated by the observation
that e-health is continually extending: a survey of 440 healthcare organizations found that
more than 80% of them have been providing an e-heath activity to their patients, and over
50% provided some advanced e-health application tailored to the patients (e.g., test
results, prescription refills, and physician-patient communication). This showed a
tendency toward specialized applications that are a big step forward, compared to the
generalized health applications for mass markets (Wilson and Lankton 2004b). Such a
development of remote services supported by the Web appeared in an effort to meet
patient demands for a new approach to quality of care, as described in Chapters 1 and 2
of this work. However, according to the same study, “it is clear that patients desire a
range of services to be brought on line by their own healthcare provider. What is less
clear is whether the services offered by health providers are services that patients desire”

(p. 241).

Wilson and Lankton used an integration of TAM and MM to explain patient
acceptance of provider-delivered e-health. However, this integrated model did not
provide a fit better than either TAM or MM (each accounted for 70% of the variance
explained in the behavioural intention) to explicate patient behavioural intention to use
provider-delivered e-health. Their study found the perceived ease of use-extrinsic
motivation construct to have a significantly positive influence on the behavioural
intention to use e-health, as predicted by TAM and MM, but the intrinsic motivation to
not have a significant influence, contrary to MM precepts. The authors suggested that the
models they used are suitable for this purpose and can be applied with confidence due to
extensive pre-existing research in other domains. However, they also recommend
improvements to the models, to capture new constructs and associations, based on
theoretical support, to allow findings to be related to other research and facilitate
generalization (Wilson and Lankton 2004b).

3.4.3 Technology Acceptance Research in Mobile Information Systems

As mobile information technology is relatively new, there is not a substantial
body of literature regarding its adoption that is based on solid theoretical models in this
field. An overview of the available studies reveals a diversity in the models utilized,
reflecting inconsistency of views that are understandable for a new area of research.

Teo and Pok (2000), for instance, adapted DTPB to test the adoption of WAP-
enabled mobile phones among Internet users, considering this model to be most suitable
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for the unique features of mobile devices: ubiquity, portability, and adaptability for
conveniently receiving and disseminating personalized information. The model, tested
with two samples, explained only 10.6% and 17.2% of the variance in behavioural
intention to adopt this type of cell phone. The authors suggest that other features of the
cell phones (e.g., newer technologies like 3G) and constructs (i.e., a ‘pay’ construct)
should be taken into account in future research. Lu, Yu et al. (2003) used a modified
TAM to test technology acceptance for the wireless Internet. Hung, Ku et al. (2003) used
a model evolved from TPB to detect through an empirical study the critical factors of
WAP service adoption. The model had an explanatory power of 12%. The authors stated
that this low explanatory power was due to measures of actual use instead of behavioural
intention to use technology, by the possible unsuitability of TPB in this domain, and by
the unfamiliarity of the majority of the respondents (81.3%) with WAP services.

Recent research has integrated elements from innovation diffusion theory,
perceived risk, and cost, into TAM to investigate mobile commerce acceptance (Wu and
Wang 2005). The most striking finding of this study was that cost had only a small effect
(beta = 0.11, p<0.05) on behavioural intention to use the technology, and perceived risk
had a positive influence (beta = 0.14, p<0.01). The first issue was explained by the
authors as due to utility benefits (e.g., use of the mobile device for an urgent need)
outweighing the cost factors, and also that the sample respondents had a relatively high
income. The perceived risk influence is more puzzling but an explanation found by the
authors is that consumers had online experience, were familiar with the mobile commerce
context and, knowing the advantage and risks of such operations, they were still willing
to pursue these transactions despite the risks. As even the authors acknowledged, such
findings necessitate much further research, especially because mobile commerce is still in
its infancy (Wu and Wang 2005).

TAM was also used in a study investigating motivation and barriers to adoption of
3G mobile multimedia services (Pagani and Schipani 2004). Adopting an end-user
perspective, the study found that usefulness, ease of use, price, and speed of use were the
most important factors.

In several works addressing the adoption of mobile services, Pedersen and his
collaborators have used models derived from TPB. An examination of these studies
shows the use of psychometric measures departing significantly from those popular in the
widely cited technology adoption literature. Furthermore, the studies obtained quite
different results depending on the mobile service examined (Pedersen 2002; Pedersen,
Nysveen et al. 2002; Pedersen, Nysveen et al. 2003). This proves once more that this
research domain is still in its infancy and more research is needed to find appropriate
theories and models.

3.4.4 Integrating Technology Acceptance, Motivation, and Perceived Risk

Investigation of the literature shows previous attempts to integrate motivation and
perceived risk constructs into technology acceptance models. The Davis, Bagozzi et al.
(1992) study is considered to have opened the door for the use of motivation theory in IS.
The model tested in this study is remarkable by its expressiveness and, at the same time,
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parsimony (as shown in Figure 3.7). This study attempted to answer the questions “do
people use computers at work more because they are useful or because they are enjoyable
to use?” (p. 1111) and reached some interesting conclusions which are presented below.

The model used perceived usefulness (identical with the TAM construct) to
express EM and enjoyment to express IM. Testing user intention, referring to use of word
processing software and a business graphic program, the authors found high beta values
(Table 3.7) demonstrating that “usefulness and enjoyment together represent a simple yet
powerful explanation of what influences computer usage intention” (p. 1125). It was
categorically shown that usefulness has a strong impact on usage intention but, in
addition, enjoyment explains ‘“‘significant variance in usage intentions, beyond that
accounted for by usefulness alone” (p. 1113). Usefulness and enjoyment explained 62%
of the variance of usage intentions in the first study and 75% in the second study as
reported by Davis, Bagozzi et al. (1992).

Table 3.7 presents the strength (in terms of path coefficient # and significance
level p) between the constructs of the MM in studies which used this model, starting
with Davis, Bagozzi et al. (1992). Many studies of motivation tend to find perceived
usefulness as a stronger determinant than enjoyment for adoption intentions (Teo, Lim et
al. 1999). It is interesting to note that the strengths varied, largely depending on the type
of the technology or of technology use: more utilitarian (i.e., biased toward usefulness)
or more hedonic (i.e., biased toward enjoyment). This distinction is clear in a recent study
of Van der Heijden (2004) that shows that, even for otherwise utilitarian systems,
hedonic value can be pivotal for user acceptance.
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Table 3.7 Strength of the Influence of Intrinsic Motivation (IM) and Extrinsic Motivation (EM) on
Behavioural Intention to Use Technology (BI) - Results of Empirical Studies

Study Technology M EM IM-EM IM-BI EM-BI
investigated Construct Construct _B(p) B (p) B
Davis et al. Word process. | Enjoyment Usefulness Not tested 0.16 0.68
(1992) software (0.002) (0.000)
Davis et al. Bus. graphic Enjoyment Usefulness Not tested 0.15 0.79
(1992) rogramme (0.016) (0.000)
Moon (2001) Web Perceived Perceived Not tested 0.245 0.269
playfulness | usefulness {0.001) (0.001)
Atkinson and Course-related | Enjoyment Usefulness Not tested 0.149 0.502
Kydd (1997) use of Web (0.182); | (0.000);
-0.174 0.443
(0.202) (0.000)
Atkinson and Enjoyment- Enjoyment Usefulness Not tested 0.308 0.136
Kydd (1997) related use of (0.001); | (0.255);
Web 0.252 0.040
(0.051) (0.694)
Venkatesh and Computer M EM Not tested 0.14 0.34-
Speier (1999) training (0.05) 0.61
0.33 (0.01)
(0.01)
Liaw (2002) Web Web Web 0.78 0.16 0.68
enjoyment usefulness (0.01) (0.05) (0.01)
Venkatesh et al. | User training ™M EM 0.27 0.07 0.44
(2002) (0.001) (n.s.) (0.001)
Venkatesh et al. | New technol. M EM Not tested | 0.22-0.24 0.47-
(2003) (voluntary (0.01) 0.50
settings) (0.001)
Venkatesh et al. | New technol. ™M EM Not tested | 0.19-0.21 0.44-
(2003) (mandatory (0.01) 0.49
settings) (0.001)
Wilson and E-healthcare ™M PU-EM 0.70 Not 0.70
Lankton (2004b) reported
Van der Heijden | Web Perceived PU Not tested 0.25 0.15
(2004) enjoyment (0.001) {0.001)
Van der Heijden | Mobile Hedonic Utilitarian Not 0.15 0.53
et al. (2005) services value value specified {0.060) {0.000)
Shang et al. Online Fashion PU Not tested 0.09 (n.s.)
(2005) shopping involvement (0.05)
Lee et al. (2005) | Internet-based | Perceived PU Not tested 0.17 0.19
learning enjoyment (0.05) (0.05)
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Perceived risk was also found to play an important role in adoption-related
empirical research in the IS field (Bielen and Semples 2004). Table 3.8 presents results
drawn from studies which integrated perceived risk into adoption models. As the table
shows, perceived risk was considered in these models as an antecedent of various
constructs: perceived usefulness, attitude, or behavioural intention to adopt the
technology.

The most remarkable contribution in this area comes from the work of
Featherman and Pavlou who, in separate studies (Featherman 2001; Featherman and
Fuller 2003; Pavlou 2003; Featherman and Wells 2004), or in joint work (Featherman
and Pavlou 2003) have integrated the concept of perceived risk into TAM.

Empirical research has examined how risk perceptions surrounding e-services
affect the system evaluation process, and the moderating effect of perceived risk on the
classical technology acceptance model (TAM) (Featherman and Fuller 2003). Thus
perceived risk was found to be a significant inhibitor of usefulness and adoption intention
(Table 3.8). The same effects on these two important constructs were observed in the
study of Featherman and Wells (2004) regarding the intangible effects of e-services on
artificiality, perceived risk, and adoption.

Consistent with the previous Internet banking literature, Chan and Lu (2004)
found that perceived risk is important for potential users that tend to see the risk as
decreasing the usefulness of the service. The link was not found significant for previous
users of the service.

In an empirical experiment investigating the adoption of mobile technology
among the employees of several major companies in Taiwan, perceived risk (defined as
“the user’s subjective expectation of suffering a loss in pursuit of the desired outcome of
using mobile commerce” (Wu and Wang 2005, p. 723)) was found to have a significant
(and puzzling) positive influence on behavioural intention to use. This is a surprising
finding without any immediate explanation except that, as authors pointed out, consumers
may engage in online transactions for the relevant advantages of this type of commerce
despite the level of risk they perceive.
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Table 3.8 Strength of the Influence of Perceived Risk on Constructs in Technology Adoption Models

‘phones

Study Technology Target construct Strength B (p)
investigated -
Teo and Pok (2000) WAP-enabled mobile | Attitude 0.17-0.27 (0.05)

Lee, Park et al.
(2001)

E-commerce

Perceived usefulness

Bahavioural intention

0.237 (0.000) (transaction
risk)

0.077 (0.337)-rejected
(product/service risk)

0.285 (0.024) (transaction
risk)

0.443 (0.010)
(product/service risk)

Featherman and
Pavlou (2003)

E-services

Perceived usefulness

Adoption intention

0.199 (0.01)
0.125 (0.033)

0.284 (0.001)
0.164 (0.022)

Featherman and
Fuller (2003)

E-services

Perceived usefulness

Adoption intention

0.147 (0.001)
0.383 (0.001)

Chan and Lu (2004)

Internet banking

Perceived usefulness

Not significant (users)

0.22 (0.01) (potential
adopters)

Featherman and

E-services

Perceived usefulness

0.521-0.624 (0.001)

Wells (2004) Adoption intention 0.231-0.323 (0.001)

Wu and Wang (2005) | Mobile commerce Behavioural intention | 0.14 (0.01) - positive
influence of risk

Wu and Wang (2005) | Mobile commerce Behavioural intention | 0.11 (0.05) - influence of cost

3.5 Proposed Theoretical Model

This section proposes a theoretical model to investigate the user acceptance of
text messaging telehealth for promoting adherence. This model has as its starting point
prior conceptual research which examined opportunities and barriers of mobile healthcare
to address outpatient adherence. It is also based on the key observation that user
acceptance of technology in healthcare is similar to other areas, where emerging
information technology has led to improved productivity only if technology is accepted
and used (Venkatesh 1999).

The duality motivation-demotivation associated with early implementation of a
new technology in a new area implies many unknowns and uncertainties. Therefore, a
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theoretical model was sought that would reflect the dyad pro-against the technology from
the user point of view. These two opposing aspects were considered to be best captured
using the theories of motivation and perceived risk. Consequently, the fundaments of this
model are based on the intersection of the theories of motivation and perceived risk, both
applied in information systems research and with original characteristics pertaining to the
particularities of the technology and the specific users targeted. The model is seen as a set
of individual components which are interconnected and influence each other on some
specific paths. In proposing the model components and their expected reciprocal
influences, this research is based on previous research in information systems, human-
computer interaction, healthcare, consumer behaviour, and sociology.

3.5.1 Why Choose a Motivational Model?

Although a significant body of research has used TAM to study the introduction
of a new technology (Venkatesh 1999), this research follows the Davis, Bagozzi et al.
(1992) way of thinking for the following reasons (some are explained in more detail in
the experimental design discussion in Chapter 4):

e This is an investigation of not a definitive system but rather of a simplified early
application, text messaging telehealth (TMT), in a new domain (adherence
support);

e Previous IS and behavioral research has demonstrated the predictor role of
behavioural intention to use a technology upon actual use (Ajzen 1991; Taylor
and Todd 1995a; Venkatesh, Morris et al. 2003). As this current research is not
dealing with a definitive system, the final outcome of the research model is the
behavioral intention to use IT and not the actual use of a specific technology;

e Participants in the experiment are expected to be familiar with SMS, so usability
and ease of use should not be an issue for them, especially since the application
tested, TMT, is much simpler than regular SMS messaging;

e Compared with a pre-implementation stage, ease of use has been found to have
less influence on usefulness and little or no influence on behavioural intention,
after users are exposed to and become more accustomed to a system for a period
of time (Szajna 1996; Teo, Lim et al. 1999);

e The theoretical model should be parsimonious, the focus being on the combined
effect of motivation and demotivation on behavioural intention to use in principle
such an application; and,

e User feedback and theoretical and practical conclusions of this research should
lead to the construction of a more definite application in which usefulness and
ease of use can be tested, together with effectiveness, in addressing outpatient
adherence, in a combined healthcare-information systems study.

As Venkatesh, Morris et al. (2003) acknowledge, there are controversial views
regarding the influence of intrinsic motivation on behavioural intention. While some
researches demonstrate a direct effect between them, other papers believe intrinsic
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motivation is an antecedent of effort expectancies such as perceived ease of use. In an
attempt to resolve this dispute, Venkatesh, Morris et al. (2003) showed that attitudinal
constructs (including attitude toward behaviour from the technology acceptance model,
intrinsic motivation from the motivational model, affect toward use, and affect) “are
significant only when specific cognition - in this case, constructs related to performance
and effort expectancies - are not included in the model” (p. 455).

This research aims at bringing another contribution to solving this controversy by
attempting to answer the question: Does intrinsic motivation directly influence the
behavioural intention? For this reason, the research uses the initial model of Davis,
Bagozzi et al. (1992) and does not take into account the perceived ease of use. Another
reason for this is that the research aims to keep the technology acceptance investigation at
a more general level. The discussion does not address a well-established IT system but
rather a manner of IT intervention. Thus, the research aims at judging comparatively the
motivators and de-motivators for people to accept a type of mobile IT individualized
intervention without restricting the discussion to a system that is not yet definitive. This
is similar to involving people early, not necessarily in the design of a real system but,
rather, in the development of a generic way of dealing with a salient healthcare problem.

User concerns must be addressed in the early stages of system development (in
the analysis and design stage of a new technology) for practical reasons. Waiting until
after the deployment of a system to study user perceptions and feedback is “probably
dangerous at best” (Venkatesh, Speier et al. 2002, p. 311). After a system is in use, it is
usually too late to see the real impact on design, with serious consequences for system
acceptance and success. Venkatesh, Speier et al. (2002) study stresses on the importance
of early and short-term perceptions of users regarding acceptance decisions. Their belief
is that if users do not accept a system “fixes to that system redesign or encouragement
from others are not likely to play a major role in getting users to adopt the system over
time” (Venkatesh, Speier et al. 2002, p. 312).

Another reason for using the original motivational model (MM) is for its
crispness. “The goal of any research model is to explain the variation associated with
perceptions and behaviors as fully as possible. This goal must be balanced against the
parsimony of any model (e.g., measuring 10 variables that explain an additional 2% of
variances over the existing model would explain greater variance but would be less
parsimonious)” (Venkatesh, Speier et al. 2002, p. 304). Thus MM is a general and
parsimonious model predicting adoption intention of a technology. It is expected that
when applying this model to the user adoption of SMS for healthy behaviours, additional
variables would account for the variance in the criterion variable (behavioural intention).
The only alteration brought to MM is the incorporation of perceived risk. Thus a model is
developed that allows an in-depth analysis of the influence of perceived risk-motivation
link on the users’ intention to adopt SMS, as a support for adherence improvement.

3.5.2 What Types of Perceived Risk to Include?

Previous IS studies have investigated potential factors that discourage the use of
technology, such as anxiety, distrust, resource barriers, or risk (Cenfetelli 2004).
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Perceived risk has been an important barrier generally used at an overall level. In order to
obtain a more refined analysis of the de-motivation factors for using an SMS application
as support for adherence, this research takes into account some of the ‘classical’
dimensions of perceived risk that are usually used in the marketing literature. Arguments
for including or not each of the six traditional dimensions are presented below (although
for fully understanding the reasoning, it would also be helpful to read the discussion
under the experimental design in Chapter 4):

Perceived financial risk is included in the model. This type of risk refers to a
possible loss of money when subscribing for a service that may not be necessary
or may not bring the expected benefits. Empirical research has shown that, from
the consumer’s perspective, cost has a significantly negative effect on behavioural
intention to use a mobile technology (Wu and Wang 2005). Although for this
experiment participants would not lose money (they will be fully compensated),
in consumer behaviour research, money issues are always important (Grewal,
Gotlieb et al. 1994), even when the scope of the study is not explicitly financial.

Perceived performance risk is not included in the model. As the experiment refers
to a very simple use of SMS (in which participants are asked to read about one
daily message and reply to some messages by sending a one-letter answer), and as
the participants are required to be familiar with SMS, it is believed that
performance risk is not an issue.

Perceived social risk is included in the model. This type of risk is associated with
other peoples’ opinions, resulting in possible disapproval by family or friends
about using the service. For example, individuals may be put in embarrassing
social situations if other people see them using the service, indicating that they
can not manage by themselves some presumably simple activities and are
receiving external help to remember. If the system were being used for patients
with real chronic illnesses, social issues could be more serious since using the
system in a social context can indicate the presence of an illness that the
participant might rather not want to be known to others.

Perceived physical risk (or health risk) is not included in the model.
Interpretations of health and safety risk are linked to the likelihood of harm and
the seriousness of this potential harm (McLain 1995). This would relate to the
health risk individuals may see in using a mobile device. There is contradictory
information on the possible health hazards caused by excessive use of cell phones
(BBC 2005b), but the danger that people (and, especially, current users of cell
phones) perceive is negligible. Recent research has shown that only a small
minority of young users are interested in the risks of health hazards from cell
phone use (Madell and Muncer 2004; Cocosila, Turel et al. 2006; Cocosila, Turel
et al. forthcoming). A survey of 1,340 secondary-school students in Teesside in
northeast England showed that only 9.1% of the respondents indicated “fear that
using mobile may damage health” (Madell and Muncer 2004, p. 365) as a reason
for not using a cell phone. In general, this type of risk was found to have the
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lowest importance of all dimensions in marketing studies (as shown in Subsection
3.3.2).

e Perceived psychological risk is included in the model. This risk facet refers to the
mental stress associated with subscription for the service. It is believed that this
type of risk will have the highest importance for this study. First, individuals may
be distressed by questions regarding the worthiness of buying a certain product or
about its reliability. Second, for a service the situation is more distressful due to
its intangibility. Third, for a first application of a new service (hence, for which
there are no feedback or recommendations from friends or family), the situation is
even more acute - people are likely to be distressed by not knowing if they made
the right or wrong decision about subscribing for such a service. Due to its
threefold importance, this type of risk is considered to mediate the influence of
the other risk facets, similar to Stone and Grenhaug’s study (1993).

e Perceived time risk is not included in the model. This type of risk refers to the
time loss assoclated with a purchase (e.g., searching for a product, waiting for its
delivery, etc.). This is not the situation here, because people do not have to make
any choice from competing products. Also, there is no waste of time with learning
how to use the service since it is expected that participants are familiar with cell
phone SMS use, and, it will be easy for them to use a simple variant of SMS.

Perceived privacy risk is considered the only IS-specific risk that should be
included in the model in addition to the risk dimensions adapted from consumer
behaviour studies. This type of risk refers to the perceived loss of control over personal
information that may occur during wireless text messaging or by giving another entity
access to this information. Confidentiality is important when sending personal
information wirelessly. For instance, an SMS application to remind patients about
upcoming medical appointments did not include specific information that could link the
appointment to the patient. This was done in order to avoid other individuals reading
patient details if the telephone contact number might be incorrect or if other persons had
access to the cell phone (Downer, Meara et al. 2005).

Although text messaging in this experimental study would not contain
confidential information, storing cell phone numbers on a server in order to contact the
participants raises questions about hackers (Internet criminals) obtaining cell phone
numbers for illegal purposes. The issue may be even more salient for SMS applications
addressing patients whose medical data would be stored on an online server and might
become available to third parties by accident or crime.

3.5.3 Theoretical Model

Taking into account all the considerations exposed in this chapter so far, and
based on the review of the literature, the theoretical model for this study is obtained by
incorporating the perceived overall risk construct adapted from the consumer behaviour
literature (Jacoby and Kaplan 1972; Kaplan, Szybillo et al. 1974; Brooker 1984; Stone
and Grenhaug 1993; Stone and Mason 1995), having as antecedents financial risk, social
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risk, privacy risk, and psychological risk, into the motivational model previously used in
information systems studies (Davis, Bagozzi et al. 1992; Igbaria, Parasuraman et al.
1996; Venkatesh and Speier 1999; Venkatesh, Speier et al. 2002). A diagram of the
model is presented in Figure 3.8.
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Figure 3.8 Theoretical Perceived Risk-Motivation Model of User Acceptance of Wireless Text
Messaging in Telehealth

The model comprises several control variables (fully explained in Chapter 4) but
one of them was included in the model diagram to clearly show its importance: attitude
toward adherence. According to what was presented in Chapter 2 about adherence,
patient-related factors are critical for the success of any adherence-improving
intervention: little can be done for a patient who does not perceive the need for a
treatment, no matter how low-risk, how useful, or how enjoyable a technology
intervention may be.

Following the same logic of Chau and Hu (2001), intention to use has been
utilized as the dependent variable in the model because of theoretical and practical
justifications:

e The equivalence of self-reported usage and actual usage of a system is still a
controversial issue in IS studies (Straub, Limayem et al. 1995; Venkatesh and
Davis 2000);

e A substantial body of research shows that there is a “strong and significant causal
link between behaviour intention and targeted behaviour” (Chau and Hu 2001, p.
701); and,
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e Agarwal and Prasad (1999) stated that, in survey-based research it is more
appropriate to measure intention than actual usage because intentions ‘“‘are
measured contemporaneously with beliefs”, at the same point in time (p. 367).

From the practical point of view, measuring intention rather than actual use of technology
is preferable in the early stages of technology introduction and before a large-scale
implementation. This is the case for telemedicine in general (Hu, Chau et al. 1999), and
as in the particular case of the system examined in this study. It is thus important to
investigate and evaluate user acceptance of a technology before exposing it to a large
number of users (Chau and Hu 2001). This is why a significant number of the models
investigating user acceptance of technology have included “intention to use” technology
as a common final component.

3.6 Research Hypotheses

The research hypotheses of this study are based on the research questions
(presented in Chapter 2) and are in direct relationship to the proposed theoretical model.

Recall RQ1: What are the influences of the various dimensions of perceived risk
on the perceived overall risk associated with the use of wireless text messaging in
telehealth? Consumers perceive risk because of the frustration associated with the
possibility of loss if the purchase is unsuccessful (Cox and Rich 1964; Lim 2003).
Previous research in consumer behaviour has consistently shown perceived risk to be a
multidimensional construct that expresses a subjective expectation of loss related to the
purchase of a product or service (Jacoby and Kaplan 1972; Featherman and Pavlou 2003;
Lim 2003).

Perceived risk is seen as a complex construct with individual risk dimensions
accounting for a substantial part of the variation in the overall risk (i.e., criterion variable)
(Stone and Grenhaug 1993). The contribution of various dimensions of risk may differ
substantially. For instance, Jacoby and Kaplan (1972) showed that physical risk
contributes only 2% to the overall risk and psychological risk contributes 1%. However,
these percentages may vary between various categories of products and between products
and services. Even if the relative importance of the diverse risk dimensions is not the
same, their aggregate influence on the overall risk is expected to be about the same
(Stone and Grenhaug 1993).

As shown in Subsection 3.3.2, the ‘classical’ dimensions of perceived risk explain
a significant part of the variance of the overall risk. Consistent with Subsection 3.5.2
above, the components of perceived risk that are considered meaningful for this study are
psychological risk, financial risk, social risk, and privacy risk. Taking into account the
risk components relevant for this research, as described above, it is hypothesized that:

H1: Perceived overall risk will be explained by perceived psychological, financial,
social, and privacy risk.
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There is controversy in the marketing literature about independence among the
types of risk. Although Jacoby and Kaplan (1972) considered them to be independent,
other researchers often found these facets of risk to be correlated when investigating
specific products (Stone and Grenhaug 1993; Kim and Lennon 2000).

In contrast to what Jacoby and Kaplan (1972) affirmed initially, the risk
dimensions need not be necessarily unrelated since all of them capture some aspects of
the same overall nisk. Early marketing research has shown the performance risk to be the
most important risk component. However this research was investigating real products. It
is believed that the situation will be different for services, especially in connection with
an online or wireless channel of delivery. All the risk dimensions are perceived through
the mental process of an individual, and, therefore, it is believed that they should be
captured through measures of the perceived psychological risk. The hypothesis was first
introduced by Stone Grenhaug (1993) who, extrapolating from Bauer’s thoughts that
some consequences of the individual’s choice are “at least likely to be unpleasant” (Bauer
1960, p. 30), inferred that all facets of risk should be perceived through the psychological
view. As indicated in Table 3.3, perceived psychological risk displayed a fairly high
correlation with other components of risk in previous marketing studies, even if they
were referring to products and not services.

As explained in Subsection 3.5.2 above, the situation should be more obvious for
a service (which, compared to a product, is relatively intangible) especially when the
service is new (hence, there is no information or feedback upon its perceived value).
Featherman and Wells (2004) speak even of a “mental intangibility” (p. 9) that is more
important than “physical intangibility” in driving risk perceptions in situations such as e-
services adoption. Because individual perceptions have a central role in a purchasing
process, it is reasonable to say, as Stone and Grenhaug (1993) posited, that perceived
psychological risk that expresses the whole perception regarding uncertainty over a right
or wrong decision (about subscribing for the text messaging service for telehealth in this
case) is the most important dimension of the overall risk and it mediates the influences of
the other dimensions. Consequently, it is suggested that:

H2: Perceived psychological risk will be correlated with perceived financial, social, and
privacy risk.

H3: Perceived financial, social, and privacy risk will be mediated through perceived
psychological risk to influence perceived overall risk.

Recall RQ2: What is the influence of perceived overall risk on the motivation
associated with the use of wireless text messaging in telehealth? The perceived overall
risk is integrated in the motivational model, similarly to the work of Featherman and
Pavlou (2003) who integrated a perceived risk multidimensional construct into the
technology acceptance model. As shown in Subsection 3.4.1, the technology acceptance
model has some similarities with the motivational model in terms of general layout and
parallelism between the main constructs. Extrinsic motivation and perceived usefulness
represent, in fact, one single construct (Venkatesh, Speier et al. 2002) which captures the
performance expectancy of an activity. Featherman and Pavlou’s work (2003) studying
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perceived risk associated with e-services adoption found that “consumer concerns for the
perceived risk of e-service adoption inhibited both” perceived usefulness and behavioural
intention (p. 466). Similarly, Van der Heijden, Ogertschnig et al. (2005), Pavlou (2003),
Featherman and Wells (2004), or Kanungo and Jain (2004) showed empirically that
perceiving a service as riskier reduces its utilitarian value. Consequently, perceiving a
mobile service as risky for various reasons (e.g., too expensive, or stressful) is likely to
decrease the perceived usefulness of that service.

Studies addressing consumer behaviour in telephone and, more recently, Internet
shopping found that perceived risk negatively affects not only the utilitarian side of such
activities but also an attitudinal side. Thus, a study investigating consumer trust in an
Internet store found that a high perception of risk negatively influences the attitudinal
orientation of the consumers toward the store with a path of -0.37, significant at 0.05,
between the two constructs (Jarvenpaa, Tractinsky et al. 2000). A similar type of
relationship is reported by Grazioli and Jarvenpaa (2000) in a study regarding the
implications of the Internet fraud on consumer intentions to use the online shopping
channel. Thus, the study identified a negative influence of perceived risk on attitude
(coefficient = -0.388, significant at 0.001). Due to the close positive link between
enjoyment, or intrinsic motivation in general, and attitude (Dabholkar and Bagozzi 2002),
it is expected that perceived risk affecting negatively attitude would also affect the same
way the intrinsic motivation associated with using the technology. Accordingly, it is
hypothesized that:

H4: Perceived overall risk will reduce intrinsic motivation.
HS5: Perceived overall risk will decrease extrinsic motivation.

There are two opinions, sometimes contradictory (Dermer 1975), regarding the
relationship between the two types of motivation: one states that the intrinsic motivation
(IM) and extrinsic motivation (EM) combine into an overall one, and the other considers
that extrinsic rewards might interfere with intrinsic motivation (Shapira, Kantor et al.
2001). The latter opinion seems to be more popular in published motivation studies.

Similarly to the influence of perceived ease of use on perceived usefulness that
has been consistently demonstrated by technology adoption model (TAM) studies,
conceptual studies and empirical evidence show there is also a relationship between IM
and EM. Traditional motivational research has shown a negative interaction between EM
and IM (Ryan and Deci 2000), because when a task is associated with achieving some
goals, “the perceived locus of causality shifts from the individual to the external reward”
(Hirst 1988, p. 96) thus decreasing the intrinsic motivation. Davis, Bagozzi et al. (1992)
also noticed a positive effect interaction between PU and enjoyment. The combined
effect of the two forms of motivation had a strength (beta effect) of 0.16 (p<0.001) in one
study and of 0.58 (p<<0.05) in another study (Davis, Bagozzi et al. 1992).

An empirical study reported by Van der Heijden, Ogertschnig et al. (2005)
investigating the user acceptance of mobile services showed a strong correlation between
the utilitarian value (i.e., extrinsic motivation) and hedonic value (i.e., intrinsic
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motivation). Intrinsic motivation is higher when individuals perceive tasks as being done
for themselves because they tend to associate the fulfilling of these tasks with satisfying
their self-determined needs. Venkatesh and collaborators (Venkatesh, Speier et al. 2002)
suggest that there is a causal link from intrinsic motivation to perceived usefulness. The
reason is that previous research showed intrinsic motivation to increase pleasure or
enjoyment regarding the fulfillment of a task resulting in higher quality and productivity.
A higher intrinsic motivation deepens cognitive processing and enhances perceptions of
extrinsic motivation. Therefore, consistent with results from prior studies which showed
an influence from an IM (e.g., enjoyment) construct to the EM construct (e.g.,
usefulness), as presented in Subsection 3.4.1, it is hypothesized that:

H6: Intrinsic motivation will have a positive effect on extrinsic motivation.

Recall RQ3: What are the influences of motivation and perceived risk on the
intention to use wireless text messaging in telehealth? Empirical research suggests
motivation is an important factor influencing perception and behaviour regarding an
activity (Venkatesh 1999). Almost all motivational theories have shown that motivation
is a multifaceted and individual-dependent phenomenon that may predict personal
behaviour (Mitchell 1982).

In particular, motivational influence has been demonstrated in technology
adoption studies, including the abundant number of studies indicating the influence of
only one side of motivation (i.e., perceived usefulness) on adoption intention. Thus,
previous studies in technology acceptance have established that perceived usefulness is
the key determinant of the behavioural intention (BI) to use a technology while perceived
ease of use and enjoyment are secondary antecedents (Igbaria 1993; Venkatesh 1999;
Childers, Carr et al. 2001; Liaw 2002). However, as some studies report, the “more
immersive, hedonic aspects of new media play at least an equal role” (Childers, Carr et
al. 2001, p. 527). For instance, Igbaria and his collaborators (1995) added that individuals
accept and use a certain technology because it is either fun (or enjoyable) or useful (and
beneficial) or for both reasons and, therefore, fun’s positive effect on the use of a
technology (e.g., computer technology) should not be underestimated.

Van der Heijden, Ogertschnig et al. (2005) found in a scenario-based experiment
that both EM and IM have a positive impact on BI to use mobile phone services, with
utilitarian value having a significantly larger effect than the hedonic value. Higher
enjoyment leads to higher acceptance (even for unproductive systems), but enjoyment has
been seen to have an increased effect on acceptance for systems that are also high in
perceived usefulness. An increase in enjoyability increases acceptability “but has less of
an effect on the acceptance of useless systems” (Davis, Bagozzi et al. 1992, p. 1125).

Prior research initiated by Deci (1975) shows that “extrinsic and intrinsic
motivation play an additive role” (Venkatesh, Speier et al. 2002, p. 303) in explaining
intentions of using technology and behaviour towards using it. This was also confirmed
by the findings of Davis, Bagozzi et al. (1992). Somewhat in discordance with other
results, Venkatesh, Speier et al. (2002) found that intrinsic motivation has no direct effect
on behavioural intention, but they concluded that intrinsic motivation is “an important
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catalyst for both perceived usefulness and perceived ease of use” (p. 310) having an
indirect role in user intention to adopt.

Regarding perceived risk influence on behavioural intentions to use a technology,
in general it is natural for consumers to adopt risk-reducing strategies, such as relying on
some product quality and performance features before making a decision to purchase
(Shimp and Bearden 1982). Starting with the early studies, consumer behaviour research
has shown that consumers tend to become more risk averse, as they perceive a higher
level of risk (Bettman 1973). Perceived risk is a powerful determinant of consumer
behaviour (Lim 2003) because “consumers are more often motivated to avoid mistakes
than to maximize utility in purchasing” (Mitchell 1999). For instance, studies in
marketing showed perceived risk to be important for consumer adoption of e-mail-order
shopping and telephone shopping (Lim 2003).

Empirical consumer behaviour research has shown perceived risk to lower
purchase intention for products or services (Mitchell and Greatorex 1993). When
perceived risk falls below an individual’s acceptance value, it is essentially ignored,
whereas a very high level of perceived risk can cause a postponement or avoidance of a
purchase altogether (Cunningham, Gerlach et al. 2004).

In particular, for studies in the IS field, perceived risk has been found to play an
important role by adversely influencing users’ intent to adopt electronic services (Pavlou
2003; Featherman and Wells 2004). For instance, perceived risk of e-commerce and trust
in electronic channels were found to be major determinants in adoption behaviour
regarding e-banking (Kim and Prabhakar 2000). Also, a survey of about 700 New
Zealand Internet users found perceived risk and perceived benefits of Internet shopping to
be linked with the purchases (in terms of amount and frequency) (Doolin, Dillon et al.
2005). Two empirical studies (a high-low risk level manipulation with control group plus
a control group replication) showed perceived risk to be a significant inhibitor of
perceived usefulness and adoption intention of e-services, especially for the individuals in
the groups subjected to manipulation (Featherman and Fuller 2003). Consequently, it is
hypothesized that:

H7a: Intrinsic motivation will have a positive direct effect on behavioural intention.
H7b: Extrinsic motivation will have a positive direct effect on behavioural intention.
H7c¢: Perceived overall risk will have a negative direct effect on behavioural intention.

Recall RQ4: How appropriate is the proposed risk-motivation theoretical model
in explaining the intention to use wireless text messaging in telehealth? No hypothesis is
formulated for the fourth research question. This will be answered by estimating the total
variance in the behavioural intention to adopt the technology that is explained by the
theoretical model, and by comparing it with values from similar research in the literature.
Testing the model appropriateness would also answer a challenging question launched by
the initiatiors of the motivational model in IS. Davis, Bagozzi et al. (1992) found that PU
and enjoyment mediated fully the effects on usage intentions of other constructs
(perceived output quality and PEOU for their studies) in the motivational model. Also,
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they showed that PU and enjoyment may be a common pathway through which other
“psychological and environmental factors may achieve their influence” (p. 1126).
Accordingly, it is also reasonable to test whether and how much perceived risk influences
usage intentions, partially through this path and partially in a direct manner, as seen from
consumer behaviour studies.

Recall RQS5: What are the characteristics of the user population who are positive
towards the use of wireless text messaging in telehealth? No hypothesis is formulated for
this research question. The answer to this question will be formulated after collecting user
demographics and characteristics (e.g., age, gender, SMS usage) and relating them to the
behavioural intention to use the technology.

Recall RQ6: What are the main opportunities and barriers, from the users’
viewpoint, regarding the intention to use wireless text messaging in telehealth? The
answer to this question will be obtained by integrating the results from a quantitative
study with the results from a qualitative study, in an effort to obtain a more
comprehensive model of the reasons that would make the users accept or not accept such
a system. No research hypothesis can be presented at this stage.

Recall RQ7: How much would users agree to pay and for how long would they
stay in a program using wireless text messaging telehealth as a support in improving
adherence to a healthy behaviour regimen, if usage is not free? Answering this question
involves collecting qualitative information from users. There are no prior studies upon
which to base an hypothesis at this time.

Recall RQ8: Would a wireless text messaging telehealth service that reinforces
adherence to a healthy behaviour improve this adherence over time? No a priori
hypotheses can be formulated for the eighth research question either. This question will
be answered only after comparing pre-study and post-study data as well as data collected
among the study participants in the intervention and the control group of a randomized
controlled trial (details are given in Chapter 4).

3.7 Summary

This chapter has conducted a literature review and critique in the domains of
motivation, perceived risk, and technology acceptance that are related to the research
topic. This approach has been necessary in order to anchor scientifically an original
theoretical model and the research hypotheses into the existing knowledge.

First, intrinsic and extrinsic motivations have been discussed starting from
recognized motivation theories. It was thus shown that while intrinsic motivation is
linked to performing an activity for only its inherent satisfactions, extrinsic motivation is
related to external goals associated with doing the activity. Also, previous research has
shown that a link or, even, interdependency exists between the two sides of motivation.
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Second, perceived risk associated with the purchase of an object or a service was
extensively examined. The discussion started from consumer behaviour research which
considered perceived risk as expressing subjectively potential negative outcomes of a
purchase and having six ‘classical’ facets (i.e., financial, performance, social, physical,
psychological, and time) that influence an overall risk perception. Only relatively recent
studies have taken into account risk in IS research and associated it with either a general
or a specific (e.g., privacy-related) perception of potential loss encountered especially in
online purchases.

Third, this chapter has discussed and criticized the most popular technology
acceptance models in IS studies, according to recent research categorizing (Venkatesh,
Morris et al. 2003): Theory of Reasoned Action, Technology Acceptance Model, Theory
of Planned Behaviour, Decomposed Theory of Planned Behaviour, and Motivational
Model. Extant level of technology acceptance in telehealth has been discussed with a
special stress on the absence of research investigating scientifically patient perceptions
regarding technology in general and IT in particular. The immaturity of technology
acceptance research in mobile information systems was also pointed out.

In justifying the building of the original theoretical model, this chapter has also
discussed previous studies integrating motivation and perceived risk into technology
acceptance models. It was thus shown that, especially in terms of using perceived risk
construct with several risk antecedents in IS research, there are only a handful of studies
with outcomes far from being conclusive, and these studies call for more research to be
done.

Using the above foundation, this chapter has presented an original theoretical
model to investigate the user acceptance of SMS for supporting the adherence of well
people toward a healthy preventive behavior. This model resulted from incorporating
several perceived risk dimensions (appropriate for this study) into the motivational model
introduced in IS studies by Davis and collaborators (Davis, Bagozzi et al. 1992) and
validated by reputable subsequent research (Igbaria, Parasuraman et al. 1996; Venkatesh
and Speier 1999; Venkatesh, Speier et al. 2002). The original theoretical model is
followed by the hypotheses to be tested in this study. Seven hypotheses are thus
formulated based on the first three research questions introduced in Chapter 2 and
supported by literature arguments. No hypotheses could be formulated for the remaining
five research questions, as answering these questions would not be based on the
theoretical socio-behavioural model introduced in this chapter. The remainder of this
work presents the methodology undertaken to test the research hypotheses and answer the
research questions, the results obtained, and their interpretation.
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Chapter 4: Methodology

4.1 Introduction

This chapter presents the methodology for collecting and analyzing the data
necessary to test the research hypotheses and answer the research questions proposed
earlier in this study. The research questions are answered by testing in a real-life context
an original system proposed by this work, Text Messaging Telehealth (TMT), which is
based on wireless text messaging (or SMS). Recall that this study includes research
questions based on three fields: information systems, business models, and healthcare,
with a considerable weight on the IS part. This chapter, after presenting the layout of the
experimental design and the principles of TMT in Section 4.2, deals successively with the
study participant characteristics in Section 4.3, methods of data collection in Section 4.4,
and of data analysis in Section 4.5 for the three types of research questions.

4.2 Experimental Design

This research involves a one-month longitudinal experiment in the form of a
randomized controlled trial (RCT) with two categories of subjects: an intervention group,
and a control group. This design is necessary in order to be able to answer the types of
research questions that originate from the three fields: information systems, business
models, and healthcare questions. The component of the study answering the healthcare
research question is longitudinal (during one month) whereas the part answering the
information systems and business model research questions is done at a single point in
time, at the end of the one-month field experiment, being based at least partially on the
experience that participants gained throughout the experiment.

4.2.1 Text Messaging Telehealth

According to the healthcare literature on adherence, there are several types of
strategies to increase compliance: “combinations of instruction and instructional
materials, simplifying the regimen (e.g., less frequent dosing, controlled release dosage
forms), counseling about the regimen, support group sessions, reminders (manual and
computer) for medications and appointments, cuing medications to daily events,
reinforcement and rewards (e.g., explicitly acknowledging the patient's efforts to adhere),
self-monitoring with regular physician review and reinforcement, involving family
members and significant others” (Haynes, McDonald et al. 2002, p. 2881). Starting from
these, this study proposes a system called Text Messaging Telehealth (TMT) which
utilizes SMS technology to perform a combination of educational and behavioural
interventions to improve adherence toward a healthy behaviour. The basic layout of TMT
is shown in Figure 4.1:
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Figure 4.1 Text Messaging Telehealth (TMT) Layout (The dotted-line oval represents the domain
reached by this study)

TMT is a communication and data exchange system that uses SMS to address
outpatient adherence. The system is composed of a secure wireless server that stores a
database of limited information about the patients using the system, and of patient and
nurse cell phone numbers. The server sends and receives SMS messages, when
appropriate, to/from patients and sends SMS messages to responsible nurses. When
necessary, nurses may call patients as well as their physicians (e.g., family doctors or
specialists). The wireless server may also be integrated with the currently expanding
electronic data health systems, such as those of the CCACs (Community Care Access
Centers) in the Canadian province of Ontario. Consistent with the healthcare literature
and with recommendations regarding adherence-improving initiatives, as described in
Section 2.3, TMT may implement the two most popular initiatives of adherence
enhancement (reminding and monitoring) and facilitates another two (comsulting and
educating), as explained below:

e Reminding. Receiving reminders for adherence is “useful when the problem is a
failure of the [expected] behaviour to occur” (Dunbar, Marshall et al. 1979, p.
176). Thus, the server sends personalized brief reminders about taking
medication, or performing self-tests, e.g., “Hello, Alex. It’s time to take ALPHA”
30 minutes before the due time for medication ALPHA. The patient confirms by
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sending a single-letter SMS (“4” - ‘Acknowledge’) after taking the pill. If Alex is
complying well with his regimen, he will receive from time to time a feedback
message such as “Well done, Alex! Your glucose level has dropped 3 units this
month”, and possibly encouraging calls from his homecare nurse. As shown in
the medical literature, reinforcement “increases the probability of the behaviour
being repeated” (Dunbar, Marshall et al. 1979, p. 185). If a patient has not
responded after a number of reminders, he/she may be called by the responsible
nurse for details.

Monitoring. This is based on “observing and recording one’s own behaviour”
(Dunbar, Marshall et al. 1979, p. 184). The patient sends a codified multi-
character message, as instructed by the responsible nurse, e.g., “G123” (to
indicate a ‘Glucose’ test reading of 123), or “BI123” (to indicate a ‘Blood
pressure’ reading of 123), soon after performing a self-test. If the patient is
complying well with the regimen, a feedback message may be sent from time to
time, e.g., “Good, Julia! Your blood pressure is improving”. Sometimes the
homecare nurse may call to discuss the results with the patient. If the patient does
not send a test result regularly, he/she is reminded automatically to do so. If test
results are not sent for some time, or if results are outside allowable limits, the
patient is contacted by the responsible nurse for details.

Consulting. If the patient wants to speak with a nurse, a one-letter message, “IV”’ -
for ‘Nurse’, is sent and a nurse calls as soon as available. Thus, voice calls are
initiated only from the provider’s side to avoid overwork due to possible
excessive calls from patients.

Educating. Any intervention such as this requires an initial educational program
to ensure that the patient understands his/her disease or condition and the
importance of adherence to the regimen and continuing self-management
(Haynes, McDonald et al. 2002). The combined actions of monitoring, reminding,
and consulting would also enhance patient education toward a more adherent
attitude. Some key issues include ensuring patient participative and conscious role
in monitoring and reminding (in contrast to the ‘intelligent devices’ approach
which excludes patients from the action loop (Cocosila and Archer 2005a)), thus
providing feedback and encouragement for improving adherence and fostering
patient dialogue with healthcare providers.

TMT could have the following significant advantages:

Technology: Uses basic SMS messaging that is available on all modern mobile

phones. Cell phone usage is experiencing a sharp rise worldwide, as the figures in Section
2.3 have shown. Patients and nurses using cell phones are an advantage for the end users
(e.g., patients would be able to use their portable devices for their usual business,
personal, or entertainment needs, and not just as ‘medical’ devices) and for the industry
(e.g., there is no need to design devices specifically for adherence-improving
applications).
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Patients: Using the TMT system would be relatively easy. There are no special
skills required to send short 1 to 4 digit SMS messages. Having patients send
acknowledgements and enter their own monitoring test results would probably help them
to develop a responsible and proactive attitude toward adherence. In contrast to an
entirely automated device that could perform the tests and send the results without patient
intervention, patients using the TMT system would be obliged to participate directly in
the process, thus developing a conscious, proactive attitude (Cocosila and Archer 2005a).
This would be further enhanced by feedback, encouragement, and reinforcement.

Healthcare providers: The TMT system would not seek to alter patient
relationships with their healthcare providers since previous research has shown this to be
a sensitive issue. Physicians and nurses are reluctant to accept patient-initiated
communications for various reasons (e.g., overwork, fear of communication overflow,
liability and lack of reimbursement) (Shactman 2000; Cheah 2001; Harris Interactive
2001; Chin 2002; Forkner-Dunn 2003). Family doctors or specialists would be involved
in the picture only if nurses decide it is necessary. Also, in order to avoid nurse overwork,
voice communications with outpatients could be asked by patients through text
messaging but initiated only by the nursing support staff, and when possible.
Consequently, TMT would only affect the relationships between patients and supporting
care nurses and physicians, potentially relieving healthcare providers of boring low-level
repetitive tasks (Cocosila, Coursaris et al. 2004). For instance, experimental research with
31 patients with type 1 diabetes did prove that telecare modem transmission of
glucometer data brought an enhanced adherence to self-monitoring. In this case a major
benefit was in the reduction of health professional time spent: nurses had more time for
feedback and this led to more frequent treatment adjustments for the remote patients
(Montori, Helgemoe et al. 2004).

4.2.2 Text Messaging Telehealth Application for This Study

As this study is the first step in utilizing a TMT system and since this is done in a
specific situation (targeting the adherence of well people to healthy behaviour), several
distinctive features have been adopted (Table 4.1):

e the system is restricted to study participants (instead of patients), study
investigator (instead of nurse), and wireless server (i.c., the dotted ellipse in
Figure 4.1);

e the system implements only several types of reminding about taking one vitamin
C pill daily (the reasons for this intervention are explained in detail in the
remainder of this section), along with a form of comsulting and, through a
combination of reminding and consulting, educating; and,

e in an attempt to maximize the study’s success, since improving adherence to a
prophylactic behaviour is the most problematic intervention by its very nature
(Anna, Jose-Maria et al. 2004), the system is as simple as possible, and reduces
required actions and interference with regular participant activities to a minimum.
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There is significant evidence from the technology acceptance body of research
that inducing enjoyment tends to increase the chances for a system to be accepted by
users. Conversely, “insufficient satisfaction and enjoyment can undermine the adoption
of otherwise productive computer systems” (Davis, Bagozzi et al. 1992, p. 1128).
Consistent with the work of Deci (1975), who showed that environment is one of the
elements that can stimulate intrinsic motivation and, consequently, direct behaviour
towards reaching a goal, IS research has shown the beneficial influence of enjoyment (or
playfulness) for technology adoption. Venkatesh and Speier (1999) attempted to
manipulate intrinsic motivation by inducing a state of playfulness in the users and
Venkatesh (1999) used a game-based training approach to enhance the intrinsic
motivation of users. Therefore, for further increasing participant acceptance, the TMT
interventions are enjoyable and interesting, based on the experience of early
implementations as described in Section 2.3.4: all reminders have variable content,
coming at random times (Franklin, Waller et al. 2003), from a virtual friend called ‘Tim’
(Neville, Greene et al. 2002), some of them containing fresh jokes (Rodgers, Corbett et
al. 2005) and ending with a ‘smiley’ (Franklin, Waller et al. 2003).

Table 4.1 Text Messaging Telehealth Features for This Study

TMT intervention

System actions

Study participant actions

Reminding-basic

Send daily, sometime in the
afternoon, a message reminding
about taking vitamin C (Figure 4.2).

Send a one-letter SMS: “A”
(‘Acknowledge’), after taking the
vitamin but no later than the
midnight of the same day (i.e., there
are at least 5-6 hours to reply).

Reminding-reinforcing

(for participants who have
replied as expected to the
basic reminders)

Send more rarely (every 2-3 days)
feedback encouraging messages
with fresh jokes, brief information
reminding why it is important to
take vitamin C, and ending with a
‘smiley’ (Figure 4.2).

No action required.

Reminding-correcting

(for participants who have
not replied as expected to
the basic reminders)

Send more rarely feedback with no
enjoyment and no ‘smiley’, but with
brief information about the
importance of taking the vitamin
(Figure 4.2).

No action required.

Consulting

(for some non-urgent
questions, concerns, or
suggestions regarding the
study and not healthcare
issues)

If they want to speak with the
investigator for various reasons,
participants may send a one-letter
SMS: “C” (‘Call me’) to the TMT
system number and the investigator
will call as early as possible.
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Reminding-basic

Hey, it's Tim. Did you
take your vitamin C
today?

b |

Reminding-reinforcing

Hi, it's Tim again!
You're doing very welll
Tip: borrow money
from pessimists--they
don't expect it back :)

O

Reminding-correcting

Hi, it's Tim again!
Please do your best to
take your pill at noon:
Vitamin C helps to
fight infections!

Figure 4.2 Examples of Reminders in the TMT Study

4.2.3 Why a Randomized Controlled Trial?

This type of experiment was developed in order to give the participants an
opportunity to actually use an SMS-based intervention that promotes adherence to
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healthy behaviour for well people. Using the system for a period of time gives the
participants a better image of how the system actually works and allows them to develop
some perceptions in a real-life context. Thus, participants, while working with the
application, are able to build more realistic reasons for adopting such an intervention
(e.g., it is useful, it is enjoyable) or reasons not to accept it (e.g., it is worthless,
disturbing, embarrassing, etc). This helps participants develop enough experience to be
able to respond to a survey which addresses relevant research questions (e.g., reasons to
adopt or not adopt such an application, how much would users agree to pay for using
such a service, and for how long would they stay in a program like this one).

The RCT is essential to answer the healthcare research question. Although
secondary to this study, the healthcare research question, as presented in Chapter 2, is not
at all of secondary importance, especially for healthcare and IS practice. In fact, no study
investigating scientifically user perceptions and behavioural intentions regarding the use
of such a mobile IT intervention could be identified in the existing literature. The one-
month duration of the trial was imposed by scientific medical reasons. Literature
indicates that, for short-term regimens (less than two weeks long) the best way to
improve adherence is through giving clear instructions (Haynes, McDonald et al. 2002).
Nonetheless, the two-week limit must be regarded with caution as not a threshold, but
strongly dependent upon the type of illness and treatment. However, the real issue is with
long-term adherence that necessitates complex interventions (e.g., informing, reminding,
counseling, offering rewards and social support, etc.). This, despite a number of relevant
studies, is still an unsolved problem (Haynes 1979a; Haynes, McDonald et al. 2002).

4.2.4 Framework of the Trial

For important methodological, practical, and ethical issues, this study could not
investigate the outcome of a mobile IT intervention to measure adherence in the
treatment of real patients. In an effort to find the “best balance between idea and
feasibility” (Haynes, Sackett et al. 2005, p. 7), the study utilizes a surrogate intervention:
investigating mobile IT influence on the adherence of well people to healthy behaviour.
However, adherence in preventive situations such as this one is the most difficult to
ensure because it is harder to convince people that they really need the intervention.
Thus, any small positive results revealed by the trial are important.

In documenting the framework for this trial, systematic searches of the literature
were performed in MEDLINE and The Cochrane Library databases as well as in
healthcare journals such as Journal of the American Medical Association and British
Medical Journal. Several possible healthy behaviours could have been chosen as a
framework for this study: drinking a certain quantity of water or walking a certain
distance daily, or taking a herbal product (such as Echinacea) or a vitamin C tablet for
prophylactic reasons (e.g., fortifying the body to prevent cold and flu). After studying the
literature, it was found that drinking water or walking should be highly personalized
because each individual differs in terms of the daily needs of these healthy activities
(Sawka, Cheuvront et al. 2005). Also, after searching systematic medical reviews
published after 2000 and some other randomized controlled studies, it was found that
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there was no unanimously agreed solid evidence that either Echinacea or vitamin C
would prevent colds or reduce cold symptoms (e.g., preventing flu and cold). A popular
conclusion was that “probably” the two products are helpful for these, but further
research is necessary. On the other hand, Echinacea was found to be a more complex
product associated in some studies with possible rare and non-serious side-effects such as
allergy or anaphylaxis (Del Mar and Glasziou 2002; Ernst 2002; Barrett 2003; Turner,
Bauer et al. 2005).

Consequently, after a careful balance between the idea and feasibility, and taking
into account what can be afforded and what the circumstances permit (Haynes, Sackett et
al. 2005), vitamin C taken as a preventive measure was deemed as a suitable study to test
the outcomes of a mobile IT intervention for adherence. While the effects of vitamin C in
the prophylaxis of flu and cold were termed as “probably” useful (Del Mar and Glasziou
2002), there are other several advantages to using vitamin C for this study:

o vitamin C dosages are more precise, studies suggesting usual dosages of some
250-500 mg, up to 1-2 g per day (Del Mar and Glasziou 2002; Douglas, Hemili et
al. 2004; Sasazuki, Sasaki et al. 2005);

e systematic reviews report virtually no side effects for dosages below 1g per day
(Del Mar and Glasziou 2002; Hemild 2004; Hathcock, Azzi et al. 2005),

e vitamin C is a popular product and so it is possible that some study participants
have already been taking it, thus making adherence judgments easier;

e Dbecause of its comparative popularity, vitamin C is more acceptable as a harmless
intervention; and,

e vitamin C is comparatively inexpensive.

The approach embraced in this study would obviously have a limited external
validity from the medical research point of view but it may be considered as “a step
forward in testing an idea at a reasonable price”” (Haynes, Sackett et al. 2005, p. 8)

4.2.5 Layout of the Trial

The trial comprised four stages. The layout of the trial is depicted in Figure 4.3
and Table 4.2.

Stage I. The objectives of this stage were to inform potential participants on the
layout of the randomized controlled trial and to collect baseline data. First, subjects
visited a Web site describing the purpose of the project (i.e., eliciting their impressions
on the possible use of SMS for keeping them healthy) and two preliminary conditions for
participating (i.e., being at least 18 years old and being cell phone users). Second, if
accepting to participate, they were presented brief information from a recognized source
(The British Broadcasting Corporation (BBC) Web site (Young 2005)) on the benefits of
taking vitamin C daily for preventing flu and colds. Third, they were asked to complete a
survey regarding their experience with cell phones and SMS, possible existing patterns of
vitamin C consumption, attitude regarding vitamin C use, as well as their perceptions on
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a scenario showing how mobile IT could help them remember to take vitamin C daily.
Finally, they were offered the possibility of participating in a one-month field experiment
taking place exactly as described in the scenario. If willing to do so, they had to enter
their e-mail address at the end of the survey, so they could be contacted by the
investigator.

The scenario approach was motivated by the following:

e all participants learned about the actual development of the RCT, thus ensuring
equal treatment at baseline;

e knowing about the experiment helps recruitment for the actual RCT part because
this develops participant interest for a novel application needing their contribution
(Lankton and Louis 2005); and,

e building upon the scenario they might remember and the health intervention
experience (because they have taken the vitamins for one month), participants
eventually allocated to the control group would be able to offer some feedback
after the RCT on the possible use of SMS in the field experiment thus potentially
enriching the results gained from the study.

“A scenario describes a possible set of events that might reasonably take place”
(Jarke 1999, p. 47). According to the same author, a scenario stimulates and documents
reasoning about current problems and possible occurrences of events, circumstances of these
occurrences, actions and risks involved. The scenario-based approach has a tradition and
popularity in sciences such as applied psychology (Ross and Wieland 1996; De Cremer
and van Knippenberg 2002; Stern, Mullenix et al. 2002; Tenbrunsel and Diekmann 2002;
Humphrey, Ellis et al. 2004; De Cremer, van Knippenberg et al. 2005) and consumer
behaviour (Stone and Grenhaug 1993; Stone and Mason 1995; Featherman and Fuller
2003).

Scenario-based research has been used in the last 25 years in human-computer
interaction studies related mostly to software development. Some authors consider
scenarios a ‘success story’ that have been little understood, explained, and applied in the
IT and management area (Jarke 1998; Hertzum 2003). This type of research has also been
utilized in a few IS studies. For instance, Cenfetelli (2004), studying inhibitors of
technology use, employed a fictious scenario to investigate an airline and hotel itinerary
for a friend’s visit by examining one of 36 travel Web sites, randomly allocated to the
participants. The research was conducted entirely online and, at the end of the scenario
completion, participants were asked to provide details of the results and to respond to a
survey regarding their perceptions and evaluations. The purpose of the study was to elicit
user insights regarding the inhibitors of technology usage.

Another study of this type investigated the effect of context and perceived risk on
user acceptance of mobile information systems (Van der Heijden, Ogertschnig et al.
2005). One hundred and twenty three participants recruited from Dutch Internet forums
were randomly allocated into two groups and presented two online “vignettes” (i.e.,
hypothetical situations): a high-context relevance and a low-context relevance scenario
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regarding the use of mobile services as a location helper for a traveler in a foreign
country. Then the participants filled in an online survey eliciting their perceptions and
intention to use a mobile service. The authors did not report methodological problems
with this approach and their results were consistent with previous similar research. The
total explained variance of the model outcome was 38.3%.

A study that, following the recommendations of Wilson and Lankton (2004a),
was situated at the boundary between healthcare and information systems, used paper-
based scenarios to examine diabetics’ opinions on interactive health communication
systems (Lankton and Louis 2005). The authors reported useful returns from the use of
the scenario method, besides the expected advantages indicated by earlier research
(simplicity, time and financial savings, easy changes and rearrangements) (Van Schaik
1999), such as more time for enriching conversations with subjects, and being able to
develop participant interest for active involvement in the development of the final system
(Lankton and Louis 2005). This is consistent with the practice of involving users in
participatory design of IT projects, enunciated by Damodaran (1996). However, Lankton
and Louis (2005) reported a low explained variance in the outcome of the theoretical
model (13%). They suggested that paper-based scenarios may have contributed to the low
explanatory value due to causes such as: inappropriate match of the information offered
in the scenario with participant knowledge levels, and the lack of a dynamic scenario.

The current research took into account the experience gained through the above
studies. This research is believed to offer higher scenario realism because, when reading
the imaginary situation depicted, all participants are assumed to be familiar with cell
phones and SMS activities. Furthermore, it is believed that any young person had some
prophylactic activity at one point in time, at least.

Stage IL. This stage took place soon after Stage I (a few hours or days later). The
objectives of this stage were to inform potential participants of the one-month RCT and
randomize them into the two groups: intervention and control. Participants who took the
scenario-based survey and expressed their willingness to learn more on the field study
were sent an e-mail inviting them to visit an information page. This gave details of the
actual RCT and stated the mandatory conditions for participation: being at least 18 years
old, having their own cell phone with text messaging capabilities for at least the next 30
days, not being allergic or intolerant to vitamin C, and, if female, not being pregnant or
likely to become pregnant during the study. The last mandatory condition came from
studies showing concerns about possible adverse effects of vitamin C during pregnancy
(Rumbold and Crowther 2005).

If accepting to participate, subjects were randomly directed to either the
intervention or the control group. This was done from a Web page using a script that
distributes participants alternatively to the two groups following a “random without
replacement procedure” (Van der Heijden, Ogertschnig et al. 2005) commonly utilized in
laboratory experiments with an “open door procedure”. The Web page was accessed by
potentially interested participants at diverse times and locations and this preserved the
randomness of the distribution process while still ensuring a virtually equal number of
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subjects for both groups of this relatively small-sample experiment. As neither
participants nor the investigator had any knowledge of the distribution process until it
was fully completed, the allocation can be termed ‘double-blind’.

After being directed to the appropriate groups, participants received group-
specific information about the one-month experimental procedure. Lastly, they were
required to complete a brief survey asking them to confirm meeting the mandatory
conditions for participation (just as a double check for ethical purposes), as mentioned
above, and to indicate their cell phone number and e-mail address. The Web presentation
ended by indicating to participants how they could pick up their containers of vitamins
for the field experiment. The vitamin pills were provided by the investigators in sealed
containers, of a commercially available brand, and furnished by a pharmacy. Providing
free vitamin tablets could raise a question about the influence on adherence of free
medication. However, previous research does not offer conclusive evidence on the
relationship between free medication and adherence improvement (Haynes 1979b).

Stage III. All participants were supposed to take one 500-mg vitamin C pill from
the containers provided by the investigators, every day, in early afternoon when it was
assumed to be most effective for the human body, for one month. Participants in the two
groups differed only in terms of the information they exchanged with a central server
and/or investigators, as described below. At the end of the one-month experiment,
subjects in both groups were invited by e-mail to fill out a final survey that collected their
impressions and perceptions from the experiment (one for the intervention group and a
different one for the control group).

Stage IV. After filling out the last survey, which was different for the two groups,
as explained below, participants were informed how to contact the investigators in order
to receive compensation for participating in the experiment and debriefing information.

4.2.6 Intervention Group Treatment

During the first two weeks of the one-month experiment, participants in the
intervention group were sent at random times within a two-hour time interval one
reminding-basic text message daily and, depending on their reply (i.e., acknowledgement
as expected after taking the pill or not), a reminding-reinforcing or a reminding-
correcting message every two days. In the last two weeks the frequency of reminders
and, consequently, of the participants’ required actions was decreased. Thus participants
received one reminding-basic text message every other day, and either a reminding-
reinforcing or a reminding-correcting message every three days (as shown in Table 4.2).
This has a twofold purpose:

e reducing interference with the normal daily routine of participants; and,

e progressively educating participants to do by themselves what is healthy to do.

Reducing the frequency of telecare interventions in time is consistent with
outcomes of previous studies showing that this is what patients would expect. For
instance, a 6-month randomized controlled trial reported by Montori, Helgemoe et al.
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(2004) and targeting telecare interventions for type 1 diabetes patients with inadequate
glycemic control, showed that both the intervention group and the control group
decreased the frequency of modem transmission of their glucose level in time. The
patients in the intervention group (who were sending their glucose levels and were
receiving feedback within 24 hours) decreased the frequency of their responses from a
median of 6 times per week in the first 2 months to 5 in the last 2 months. The control
group patients (who were sending their glucose readings without receiving feedback)
decreased the frequency of their responses from a median of 5 per week in the first 2
months to a median of 4 times per week in the last 2 months (Montori, Helgemoe et al.
2004). -

Participants in the intervention group received in Stage I of the experiment
information regarding the conduct of the experiment. In Stage IV they were expected to
fill out a healthcare-related, business study, and technology acceptance survey based on
their overall impressions of the experiment (Figure 4.3 and Table 4.2).

4.2.7 Control Group Treatment

Participants in the control group received only one e-mail message inviting them
to fill out the final online survey. For them, this survey was much shorter, asking
feedback on taking vitamin C tablets and possible health outcomes of this activity, and
their opinion on the possible usefulness of an SMS-based application for their vitamin-
taking activity (Figure 4.3 and Table 4.2). A layout of the trial, the list of SMS messages,
and the Web scenario and survey pages are indicated in Appendices B to F.

Table 4.2 Trial Group Treatments

Stage | Duration Intervention group Control group

I 20 Read initial participation information, and, if consenting to participate, a scenario-
minutes | based intervention, and fill in a baseline survey

5 minutes | Read participation information for the RCT and, if consenting to participate in the
field experiment, be allocated to one of the two groups

A few Receive group-specific participation information Receive group-specific
II s S o )
days and a bottle of vitamins participation information
and a bottle of vitamins

2 weeks | Receive one reminding-basic text message daily; No SMS treatment
Receive a reminding-reinforcing or a reminding-
correcting message every two days

o 2 weeks | Receive one reminding-basic text every two days; | No SMS treatment;
Receive a reminding-reinforcing or a reminding- Receive an invitation for
correcting message every three days; final survey
Receive an invitation for final survey

v 20 Fill in the final survey for the intervention group; Fill in the final survey for

minutes | Receive debriefing the control group;
Receive debriefing
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Figure 4.3 Layout of the Randomized Controlled Trial
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4.3 Study Participants

4.3.1 Recruitment and Selection

There is a debate in the IS literature regarding the appropriateness of using
students as participants in research. For this study it was considered that students are a
suitable population for subject selection since they meet all the mandatory participation
conditions:

e They are at least 18 years old;

e They have access to a cell phone with text messaging capabilities for the next 30
days after signing up for the study;

e They do not have known allergies or intolerance to vitamin C;

¢ [f female, they are not pregnant or likely to become pregnant during the study;
and,

e They agree to take one 500 mg vitamin C pill for prophylactic reasons (i.e.,
preventing flu and cold), every day for one month.

Questions about the representativeness of the students for the entire population
may be raised (because young people may have a better general health state than the
entire population, they may care less about health issues, or they may be more
knowledgeable and familiar with mobile devices), but these limitations will be addressed
in the final chapter of this work.

Accordingly, this study was comprised of roughly 100 participants, both male and
female, most of whom were graduate and undergraduate students at McMaster
University. Conducting a field study within one organization has the advantage of
reducing the variability of some factors and allows detecting some micro-level effects
(Karahanna, Straub et al. 1999) but with the disadvantage of decreased generalizability.
Participants were recruited by advertising at McMaster University, in graduate and
undergraduate classes, and online. There was minimal social presure to participate, and
no power relationships among investigators and participants.

Recruiting participants this way raises the question of contamination (Haynes,
Sackett et al. 2005). Although participant allocation to either the intervention or the
control group is randomized through a computer program, the unit of allocation is the
individual and this may raise problems because friends or colleagues may register
together and fall into different groups as a result. Interactions between such individuals
during the experiment may lead to under-estimation of the effects on adherence, because
participants in the control group may use knowledge gained from the participants in the
intervention group (Haynes, Sackett et al. 2005). An alternate approach would have been,
following Haynes and collaborators (2005), to use cluster randomization (e.g., by
selecting participants in the intervention group from a faculty and participants in the
control group from another faculty at McMaster University). However, this type of study
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would have raised questions on possible group differences, feasibility, and data analysis.
Furthermore, as stressed in Chapter 2, the PICOT research question on the effectiveness
of the SMS intervention, although extremely important for healthcare, is considered
secondary for this IS study, so it should not become a financial and methodological
burden for the whole study.

4.3.2 Response Rate

In the particular situation of this study there is a twofold concern about the
response rate: increase the response rate of potential participants, and the retention rate
for the entire study. Having these concerns in mind, several measures were taken, to
increase perceived benefit/risk ratio regarding participation in this study as well as to
follow some principles of ethical research. As a conservative measure, this study
followed holistically the 7 key principles of ethical clinical research: i.e., enhance
knowledge, have scientific validity, use a fair subject selection, have a favourable
benefit/risk ratio, use independent review, use participant informed consent, and manifest
respect for enrolled subjects (Emanuel, Wendler et al. 2000; Haynes, Sackett et al. 2005).
These principles, together with the concern for maximizing the participant response and
retention rates, led to several measures, as explained below.

Online surveys. Taking into account the particular conditions of this study (i.e.,
four stages spreading over one month), and the method of selecting the participants, the
use of the Web survey approach was considered a necessary condition. Web surveys have
many advantages, well-documented in the literature, that have made them popular in
recent years (Simsek and Veiga 2001):

e lower cost;
e faster data collection; and,

e media richness (e.g., allowing incorporation of additional information, illustrative
pictures, etc.).

Of course, there are also some disadvantages of Web surveys, such as the
possibility of the same person filling in the survey multiple times, but this type of
problem is minimized because, as explained below, participants responding to the
surveys are monitored through their cell phone numbers.

All surveys used Web Surveyor™ software hosted on a secure server in the
DeGroote School of Business at McMaster University. Once completed, the answers
were stored on the server and only the investigators have password access to the data.

Dealing with contingencies. Since this study involved several stages, the
contingency problem was taken into account as recommended by Haynes, Sackett et al.
(2005). Following their recommendations, the entire study process was closely
monitored, especially during recruitment and final data collection. Also, in order to avoid
contingencies that would alter the study results, an initial recruitment of roughly 150
participants was attempted in order to have at least 100 participants completing the
surveys, as required by the quantitative data analysis procedures (explained in Section 4.5
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below). The anticipated high drop-off rate was based on the literature: “Of those
[patients] who enter the medical care system, more than a third may drop out, especially
during the first few months” (Haynes, McDonald et al. 2002, p. 2880). The potentially
high drop-out rate was taken into account when adopting an intention to treat analysis
(i.e., considering all the participants registering for the experiment, and not just those
completing it) (Haynes, Sackett et al. 2005) for the healthcare study.

Studies with cohorts of patients are the most challenging, because patients may
drop entirely from the treatment program and their withdrawal from a study is the highest
form of non-compliance (Sackett and Snow 1979). Furthermore, in this study, withdrawal
could have been because of IT interventions or because of healthcare interventions. The
study conditions were designed to be as positive as possible, by making it informative,
interesting, and enjoyable, to help prevent drop-outs. All subjects were permitted to stop
taking the vitamin C at any time, and subjects in the intervention group could also stop
the SMS intervention if they wished. Subjects interrupting their participation in any way
were still permitted (and encouraged by compensation paid at the end) to fill in the final
survey because the information they provided (including the causes which made them
interrupt the study) was still useful.

Attractiveness. Another way to increase the response rate is to make the study
instruments interesting and easy to handle by the participants. It was believed that the
study, by its novelty, would be attractive to potential participants. Additional measures to
increase its attractiveness were:

e show participants that their contribution to the study is important;

e give clear and simple information about the development of the study;

e keep participant actions simple and at a minimum level during the experiment;
¢ make the experiment enjoyable;

e tailor research questions to participant level of knowledge by simple and direct
language;

e explain the necessity of collecting some sensitive information (such as cell phone
numbers);

e start with simple questions and ask demographic questions (i.e., about age and
gender at the end); and,

e keep the data collection instrument short and simple (Edwards, Roberts et al.
2002).

Compensation. In an effort to deal with contingencies and to reward study
activities, all participants were offered in-kind and financial compensation because
“Increasing mail survey response using monetary incentives is a proven, but not always
cost-effective, method in every population” (Jobber, Saunders et al. 2004, p. 21).
According to the cited study, a monetary incentive increases the response rate 15%, with
the size of the incentive having an additional effect at the rate of 2% per U.S. dollar.
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Other studies even show a doubling of the response rate when using monetary incentives
(Edwards, Roberts et al. 2002). Thus, after signing-up for the study, all participants
received a sealed vitamin C container of pills (worth about $5) of a commercially
available brand. Even if they chose to withdraw from the study, participants could keep
the in-kind compensation (i.e., vitamin C container). All (and only) subjects filling in the
final survey (i.e., no matter if they completed or interrupted the taking of vitamins and/or
the SMS treatment in Stage III of the study) were entitled to full financial compensation
as follows:

e participants in the control group received compensation of $15 which covered
their activities (i.e., to fill in the surveys before and after the one-month
experiment, and to pick up their containers of vitamins);

e participants in the intervention group received compensation of $30 to cover their
time to fill in the baseline and endpoint surveys, the time to pick up their
containers of vitamins, the time spent with SMS receiving and sending, as well as
the text messaging costs (i.e., about $2-$2.50) during the one-month experiment.

Participation risks. Participants were expected to take daily one vitamin C pill for
prophylactic reasons (i.e., preventing flu and colds). As an overwhelming body of
relevant scientific medical literature demonstrates, taking one pill of vitamin C per day
poses no health risk if the dosage does not exceed 1 or 2 grams (Audera, Patulny et al.
2001; Del Mar and Glasziou 2002; Douglas, Hemila et al. 2004; Hemild 2004; Hathcock,
Azzi et al. 2005; Sasazuki, Sasaki et al. 2005). As there are inconclusive data regarding
the side effects of vitamin C taking upon pregnant women (Rumbold and Crowther
2005), this category of potential participants was discouraged from enrolling in the study.
Participants were offered sealed containers with medium dosage pills (500 mg) of a
commercially available brand and purchased from a pharmacy. Therefore, it was
expected that the research did not involve greater risks in terms of probability and
magnitude more than those encountered in everyday life and this was a reasonable
balance between decreasing the risk for participation and capturing some aspects of
perecived risk.

On the other hand, some of the research hypotheses aim at investigating exactly
the participants’ perceived risks associated with the use of text messaging in telecare.
Thus some participants in the intervention group could have felt bothered or embarrassed
by receiving daily text messages. If this happened, participants might have asked not to
be sent any more text messages (as shown in the consent form) at some point in time
during the experiment. However, they could still participate in the final survey and reveal
their perceptions which were still important to the investigators. They were also entitled
to full compensation. Participants could also skip parts of the surveys if they did not wish
to answer certain questions.

Another type of participation risk refers to participants not being told upfront that
they were in an intervention group or a control group. As this was not possible because
this would have compromised the healthcare part of the study, their role was revealed to
them only through the debriefing after they filled in the final survey. They were told that
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no matter what role they played, their contribution to the research was equally important,
and that they did not face more risk nor receive less financial benefit compared to the
effort than participants in the other group.

Insufficient confidentiality and anonymity could be another source of
participation risk. Subjects were advised upfront that it was necessary for the
investigators to know their cell phone numbers during the one-month experiment, for
sending/receiving text messages, or calling them if asked, as well as for identifying the
participants when handing them the vitamin C containers and the compensation.
However, only the cell phone numbers were known and not individual identities.
Furthermore, participants were told that their cell phone numbers were used by the
investigators only and during the experiment only. After the experiment was over, the
cell phone numbers were stored together with the survey data on a secure server in the
School of Business at McMaster University and no third party can access that data. The
study poses no higher than the usual risk encountered in everyday life. If, however,
participants had concerns about possible risks and inconveniences, they could contact the
investigator at any time by sending a cell phone text message (the intervention group) or
an e-mail (the control group), and the investigator would contact them as soon as
possible.

Overall, this research approach appears to be the most harmless way possible to
give participants a real-life perception of using SMS as a support application for
improving adherence to healthy behaviour. However, if participants chose to totally
withdraw from the study at a certain point in time, without participating in the final
survey, they were still entitled to keep the in-kind compensation and receive a fraction of
the financial compensation (i.e., $5 for the intervention group and $2.50 for the control

group).
4.4 Data Collection

This study included a quantitative part and a qualitative part. Following the
approach of Moon and Kim (2001), several steps were taken in the development of data
collection scales:

e development of measures from the literature;
¢ initial pre-test; and,
e pilot testing of the measures.

Item development started from widely used measures from reputable studies, to
ensure strong psychometric properties. Measures were modified as little as possible so as
to be relevant for the specific usage context, while preserving proven psychometric
features.
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Similarly to the procedure described by Wu and Wang (2005), an iterative
interview process involving faculty and graduate students was used to refine the
measurement instrument. This pre-testing was conducted to validate the instrument with
the help of selected users: five faculty and PhD candidates from the IS field and experts
in IS research. Respondents were asked to identify problems with the length of the
instrument, question ambiguity, scale formatting, as well as additional factors considered
important (Karahanna, Straub et al.1999) (1999). This provided testing for reliability,
item consistency, and ease of understanding (Liaw 2002).

Consistent with the recommendations of Karahanna, Straub et al. (1999),
feedback was used for correcting, enhancing, and refining the instrument. Respondents
were asked to suggest any factors not in the survey questionnaire they considered
important, and, if necessary, alternative terminology. This contributed to the assessment
of the content validity of the instrument. Some terms were changed because their initial
semantics, although conforming to instruments in the literature, was not relevant for the
system studied and the targeted population. Feedback referred to the format of the scales,
construct validity, and ambiguity in the questions. Consequently, several questions were
refined or modified before pilot testing.

4.4.1 Quantitative IS Study

The goal of this study is to collect, analyze, and interpret the data necessary to test
the research hypotheses. Operationalization of the constructs was achieved by adapting
from other published studies with minor rewording to improve suitability for this work
(Chau and Hu 2001). Any research must use rigorously developed and validated
psychometric questionnaires (Ammenwerth, Kaiser et al. 2003) and one way to do this is
to use previously validated and widely used questionnaires with minimal modifications.

The final instrument consisted of 28 items measuring 9 latent variables. The latent
variables were categorized, according to the theoretical model presented in Figure 3.8, as
perceived risk variables and motivational model variables. Besides these, the data
analysis required additional control variables. These variables are important and were
chosen with care because they help to eliminate alternative interpretations of the
phenomenon under observation (Jarvenpaa, Dickson et al. 1985; Jarvenpaa, Shaw et al.
2004).

4.4.1.1 Perceived Risk Model Variables

Two approaches have been most popular for perceived risk measurement: (a)
asking participants to assess directly the amount of risk of a statement or situation or (b)
using measures of probabilities and consequences (Conchar, Zinkhan et al. 2004). It is
unlikely that perceived risk is identical to actual risk. However, it seems plausible that the
more consumers express their opinions about risk, the more these perceptions will mirror
the real risk (Garbarinoa and Strahilevitzb 2004).

Up to the early 1970s there was little effort dedicated to measuring risk and
building a formal model of risk and its components, and many studies have been
developing arbitrary measures with little standardization (Bettman 1973). Since then
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various attempts have appeared in marketing research to operationalize perceived risk
either by comparing several categories of products or by measuring the impact of specific
product features on perceived consumer risk within one product category (Havlena and
DeSarbo 1991). Although most consumer behaviour studies claim to follow the widely-
cited work of Jacoby and Kaplan (Jacoby and Kaplan 1972; Kaplan, Szybillo et al. 1974)
and Roselius (Roselius 1971) of the early 1970s, there is much inconsistency. For
instance McLain (1995) used a self-reported measure of perceived risk with participants
estimating risk on a scale ranging from 0 to 100, while other researchers used 7 or 9-point
Likert scales (Laroche, Bergeron et al. 2003).

The issue of the psychometric properties of risk scales is equally worrisome.
Although Grewal, Gotlieb et al. (1994), for instance, used 3 item 7-point Likert scales for
perceived financial risk (alpha = 0.77) and performance risk (alpha = 0.90), based on
Shimp and Bearden’s work (1982), their study is not specific about testing the scales. The
same observation can be made about the study of Kim and Lennon (2000) who did not
elaborate on the development of a 26-item scale to address the six types of perceived risk
and the overall risk.

Stone and collaborators claim to have developed multiple measures for the
dimensions of risk for the first time, starting from expert opinions. Thus, Stone and
Grenhaug noticed in 1993 that “multiple measures of these constructs are virtually non-
existent in the marketing literature”. Many studies before them used single-item scales to
capture a dimension of the perceived risk (Bielen and Semples 2004). Usually, each of
the perceived risk components was evaluated by asking the same question repeatedly for
several products. For instance, to capture perceived performance risk, Brooker (1984)
used the question: “What is the likelihood that there will be something wrong with an
unfamiliar brand of ... or that it will not work properly?” with responses captured on 9-
point Likert scales. Even more recent studies, using 7-point Likert type scales, utilized
only one statement for each of the ‘classical’ risk components. For instance, Ko, Jung et
al. (2004) used a 7-point scale ranging from 1 (strongly disagree, i.e., lowest perceived
risk) to 7 (strongly agree, i.e., highest perceived risk) to measure the six risk components
in a hypothetical purchase situation.

After examining the literature it appears that perceived risk measures
operationalizing the facets of perceived risk were introduced by Stone and Grenhaug
(1993) and validated by Stone and Mason (1995). These measures were formulated as
“pre-choice behaviour with loss arising from engaging in the behaviour” (Stone and
Mason 1995, p. 142). In a cross-sectional research design investigating the hypothetical
purchase of a personal computer with 177 executive MBA alumni of a major university
Stone and Grenhaug (1993) used 3 items for each of the 6 classical dimensions of
perceived risk and the same for the overall risk. They used 7-point Likert scales ranging
from ‘extremely agree’ to ‘extremely disagree’. The alpha coefficient for the measures
ranged between 0.59 and 0.81. Finally, one of the indicators of the social risk was
dropped because it was found to be unrelated to the dimension (Stone and Grenhaug
1993).
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Taking into account the above and following examples of recent research in
marketing studies (Laroche, Bergeron et al. 2003; Laroche, McDougall et al. 2004),
perceived overall risk and three of the four risk dimensions (financial, social, and
psychological) were measured using a modified version of Stone and collaborators’
multi-item Likert scale (Stone and Grenhaug 1993; Stone and Mason 1995). This scale
has demonstrated good reliability and validity in re-tests (Laroche, Bergeron et al. 2003;
Laroche, McDougall et al. 2004). Modifications for the proposed study were based upon
a pre-test of the scale adapted from a study exploring the use of the Internet as a distinct
mode of shopping (Pope, Brown et al. 1999). Privacy risk, introduced by IS studies and
non-existent in consumer behaviour studies, was adapted from the work of Featherman
and Pavlou (2003). Table 4.3 presents the measures used for risk facets expected to be
significant for this study and for the overall risk for the intervention group. Questions for
the scenario-based survey before the experiment were similar. All items are measured on
a 7-point Likert type scale having as anchors strongly agree and strongly disagree.

100



PhD Thesis — M. Cocosila McMaster - Business Administration

Table 4.3 Perceived Risk Construct Items

Instructions: Based on your overall impressions from the experiment, please check one response which
corresponds most closely to your desired answer for each of the following statements, where TMT is an
abbreviation for Text Messaging Telehealth and denotes the system you tested: (7 - Strongly Disagree ...
7 - Strongly Agree)

Perceived | Item Question
risk type | code
PFR1 | Signing up for TMT would be a poor way to spend my money.
Financial | PFR2 | I would be concerned about how much I would pay if I subscribed to TMT.
PFR3 | If I subscribed to TMT, I would be concerned that I would not get my money's
worth.
PSR1 | IfI subscribed to TMT, I think I would be held in higher esteem by my
colleagues.
. PSR2 ! The thought of subscribing to TMT causes me concern that some friends would
Social . . .
think I was just showing off.
PSR3 | Some of the people whose opinion I value would think I was foolish if I signed up
for TMT.
PRR1 | My use of TMT would cause me to lose control over the privacy of my
. information.
Privacy
PRR2 | Signing up for and using TMT would lead to a loss of privacy for me because my
personal information could be used without my knowledge.
PRR3 | Internet hackers (criminals) might take control of my information if I used TMT.
PYR1 | The thought of signing up for TMT makes me feel uncomfortable.
Psycholo- | PYR2 | The thought of signing up for TMT gives me an unwanted feeling of anxiety.
ical
giea PYR3 | The thought of signing up for TMT causes me to experience unnecessary tension.
PORI1 | Overall, the thought of signing up for TMT causes me to be concerned that I
Overall might experience some kind of disadvantage.
POR2 | All things considered, I think I would be making a mistake if I signed up for TMT.
POR3 | Overall, I really feel that signing up for TMT poses problems for me that I just
don’t need.

4.4.1.2 Motivational Model Variables

Recall that the motivational model was adapted and employed in IS for the first
time by Davis and collaborators (1992). In their seminal work as well as in most of the
research that followed, extrinsic motivation (no matter what it was called as a construct
e.g., utilitarian value, usefulness, etc., as shown in Table 3.7) was measured using the
scales of perceived usefulness initially introduced by Davis in 1989 (Davis 1989; Davis,
Bagozzi et al. 1989; Igbaria, Iivari et al. 1995; Atkinson and Kydd 1997; Venkatesh and
Speier 1999; Childers, Carr et al. 2001; Venkatesh, Speier et al. 2002). In their 2002
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study Venkatesh, Speier et al. even called this construct perceived usefulness since it is
used in TAM which is one of the most popular models in the contemporary IS literature.
Using the four-item perceived usefulness construct from TAM for this study would lead
to statements like:

“Using TMT improved my performance in taking the daily vitamin C pill”;

e “Using TMT to remind to take my vitamin C increased my efficiency”;

e “Using TMT enhanced my effectiveness in taking vitamins daily”;

o “I found TMT to be useful in helping me to remember to take my vitamin C”.

As face validity testing with PhD students and faculty professors in the IS field
showed, this type of statements would not exactly fit the context of this research.
Furthermore, Van der Heijden (2004) showed that, for systems judged as having a higher
degree of hedonic value for the user, the mechanical adaptation of perceived usefulness
from the widely-popular TAM is problematic from the construct validity point of view. In
dealing with this issue some researchers have developed multi-item scales specific for
their studies (Pedersen 2002; Pedersen, Nysveen et al. 2002; Van der Heijden 2004; Lee,
Cheung et al. 2005) but there is no clear indication of the validity of these scales.

The approach in this research was to use the 4-item perceived usefulness construct
utilized in validated technology adoption research in IS but adapting the questions used to
the context of this study and keeping extrinsic motivation as the construct name for
consistency reasons. Terms were developed using definitions from Webster’s unabridged
dictionary (Webster's Dictionary 2002) and items are shown in Table 4.4:

e Effective: ‘“capable of bringing about an effect; capable of being used to a
purpose; valid, operative, effectual, efficient, efficacious”;

e Efficacy: “the power to produce an effect; effectiveness”;

e Efficiency: “the capacity to produce desired results with a minimum expenditure
of energy, time, money, or materials”’; and,

e Productivity: “abundance or richness in output; the effectiveness in utilizing labor
or equipment”.

Intrinsic motivation has been measured in several studies (Table 3.7) as enjoyment
(Atkinson and Kydd 1997; Liaw 2002), perceived enjoyment (Van der Heijden 2004,
Lee, Cheung et al. 2005), perceived playfulness (Moon and Kim 2001), or hedonic value
(Van der Heijden, Ogertschnig et al. 2005). The seminal work of Davis and collaborators
(1992) also used the term enjoyment and measured it with a 3-item 7-point Likert-type
scale for which a high reliability was found (Cronbach’s a = 0.81). Igbaria, livari et al.
(1995) measured perceived enjoyment to describe perceptions of individual on the use of
computer technology in major companies in Finland. Using the construct of perceived
enjoyment, they elicited individual perceptions about the use of a computer for their jobs
on a dyadic scale: fun-frustrating, pleasant-unpleasant, negative-positive, pleasurable-
painful, exciting-dull, foolish-wise, and enjoyable-unenjoyable.
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For the current study it was considered more appropriate to measure intrinsic
motivation at a more general level since the main driver of a healthcare application is not
expected to be related to pure enjoyment. This follows the path of a significant number of
studies that have used and validated the classical term of intrinsic motivation (Venkatesh
and Speier 1999; Venkatesh, Speier et al. 2002; Venkatesh, Morris et al. 2003; Wilson
and Lankton 2004b). As most of the latter works belong to the recognized body of quality
literature in IS and as they used approximately the same construct that has good
psychometric. properties (Cronbach alpha reliability coefficient of 0.91) (Venkatesh,
Speier et al. 2002), this construct was also adopted for this study, with the necessary
rewording (Table 4.4).

Similarly to perceived usefulness measures, constructs for behavioural intention
to use a system have been used in a wide variety of studies (Davis, Bagozzi et al. 1992;
Taylor and Todd 1995a; Szajna 1996; Venkatesh 1999; Venkatesh and Speier 1999). For
this study measures for the behavioural intention to use the system were based on the
construct used by Venkatesh and Davis (2000) which was shown to give high Cronbach
alpha coefficients (0.82 to 0.97). Although this construct was measured with only 2 items
by these researchers, if its reliability and factor validity are high, there should not be any
concemns (Venkatesh and Davis 2000). This construct is presented in Table 4.4. Questions
for the scenario-based survey are similar. All items were measured on a 7-point Likert-
type scale having as anchors strongly agree and strongly disagree.

Table 4.4 Motivational Model Construct Items

Instructions: Based on your overall impressions from the experiment, please check one response which
corresponds most closely to your desired answer for each of the following statements, where TMT is an
abbreviation for Text Messaging Telehealth and denotes the system you tested: (1 - Strongly Disagree ...
7 - Strongly Agree)

Construct Item Question
Code
EM1 | Using TMT helped me to take the daily vitamin C pill at proper time.
Extrinsic EM2 | Using TMT helped me to not forget about the daily vitamin C.
Motivation

EM3 | Using TMT helped me to take the vitamin C every day.

EM4 | I found TMT to be useful in reminding me to take my vitamin C daily.

Intrinsic IM1 | I found TMT to be enjoyable.
Motivation

IM2 | The actual process of using TMT was pleasant.
IM3 | I had fun using TMT.

Behavioural BI1 | Assuming I had access to TMT, I intend to use it.
Intention

BI2 | Given that I had access to TMT, I predict that I would use it.
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4.4.1.3 Comments on Data Collection

There are two distinct approaches regarding item ordering in a questionnaire:
some studies advocate the randomization of item order to counteract the possible
contamination of responses due to item adjacency effects (Wilson and Lankton-2004b),
while other studies indicate that there is no such need. Following the example of some
well-recognized IS studies (Venkatesh and Davis 2000; Venkatesh, Morris et al. 2003),
items were grouped in the questionnaire starting with the independent variables (i.e.,
components of perceived risk) and ending with the outcome variable (behavioural
intention to use TMT).

The grouped item ordering takes into account recent similar studies as well as the
recommendations of Podsakoff and Organ (1986). The latter study draws attention to the
common method variance. This is one of the three types of variance attributable to the
measurement of a construct (trait, error, and method) by self-reported measurement
(Spector 1994). Whereas trait variance depends on the construct and error depends on the
random errors associated with the measurement, common method variance (also termed
common method bias) is linked to the data collection method. This type of error may
appear when both independent and dependent variables are collected with the same
survey instrument from the same source (i.e., same individual) through self-reports, when
an attempt is made to interpret relationships between these variables (Podsakoff and
Organ 1986; Podsakoff, MacKenzie et al. 2003). Some methods are recommended in the
literature to deal with this possible problem (more is explained in Sub-section 4.5 below).
Among the procedural methods recommended by Podsakoff and Organ (1986), one of the
simplest is scale reordering (although “little research exists to evaluate [the benefits of
this] strategy”: “reorder the items on the questionnaires such that the dependent or
criterion variable follows, rather than precedes, the independent variable” (p. 540).

Also recall that the study involves an intervention group being subjected to a real
SMS treatment and a full sample group subjected to a scenario-based treatment only. As
both groups answer the same technology acceptance survey, similarly to the approach
described by Karahanna, Straub et al. (1999), identical questions will appear in both
questionnaires, with only the wording modified. Thus the tense of the sentences should
be in accordance with the time of the measurement: future and conditional after reading a
scenario (Karahanna, Straub et al. 1999; Venkatesh, Morris et al. 2003) and present and
past after actually using the system.

4.4.1.4 Control Variables

Besides the independent (i.e., having no antecedents) and dependent (i.e., being
influenced by antecedents) variables explained above, the research model is expected to
be influenced by control variables. As shown in Chapter 2 and in previously published
work, patient factors are decisive for any adherence-improvement intervention (Cocosila
and Archer 2005a). Accordingly, technology, no matter how refined, can do next to
nothing for people whose attitude is against the activity for which they manifest low
adherence. Therefore it was considered that attitude toward adherence is the most
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important control variable and, to show its importance, it was included in the diagram of
the theoretical model (Figure 3.8).

Finding the right construct for this attitude is not an easy task. For instance,
motivation was often considered a rationale for adoption and maintaining health
behaviours. However, a systematic review of nursing literature done on 41 studies with
well persons (i.e., people without physical illness or pregnancy as motivators) cited in the
Cumulative Index of Nursing and Allied Health Literature (CINAHL) database from
January 1982 to November 2001 reached puzzling conclusions. The authors reported that
motivation did not appear as a significant predictor of health behaviours for over one
~ third of the studies. This happened because “either motivation is not being effectively
measured because of a lack of conceptual clarity or that motivation is not an essential
determinant of health behaviours” (Carter and Kulbok 2002, p. 316). Consequently, the
apparently common sense percept according to which adoption of health behaviours
would be determined by motivation needs further research, starting with a clearer
definition and measurement of motivation in healthcare (Carter and Kulbok 2002).

In order to express subject attitudes toward taking vitamin C, this study uses an
adaptation of a widely used questionnaire-based method for assessing beliefs about
specific and general medication, the Beliefs about Medicines Questionnaire (BMQ)
developed by Horne, Weinman et al. (1999) and improved by Home, Graupnera et al.
(2004). From this construct with 3 sections of 4 items each (General-Harm, assessing the
individuals’ beliefs about the medicines perceived as harmful, General-Overuse,
assessing the beliefs that doctors over-prescribe medicines, and General-Benefit assessing
the beliefs about the potential benefits of medicines), only the last section was deemed
appropriate for this study. This is justified because the study addresses possible
prophylactic needs (to take a harmless vitamin C) of well people. The developers of the
scale reported marginal reliability values for the three sections (0.62, 0.72, and 0.62,
respectively) (Horne, Graupnera et al. 2004) and care was taken in refining and adapting
the instrument to the present study. Therefore, the attitude toward adherence was
measured with a 4-item construct (adapted from the General-Benefit scale which initially
was “Without medicines doctors would be less able to cure people, Medicines help many
people to live better lives, Medicines help many people to live longer”, and “In most
cases the benefits of medicines outweigh the risks” (Horne, Graupnera et al. 2004, p.
1309). Table 4.5 presents the adaptation for the current study.
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Table 4.5 Attitude Toward Adherence Construct Items

Instructions: Please check one response which corresponds most closely to your desired answer for the
following statements: (1 - Strongly Disagree ... 7 - Strongly Agree, plus I don’t know option)

Construct Item Question
code

ATA1 | Without vitamin C doctors would be less able to cure people for colds and flu.

Attitude ATA2 | Taking vitamin C helps many people to be healthy.
T d

owar ATA3 | Taking vitamin C helps many people to prevent or recover faster from colds
Adherence and fln

ATA4 | The benefits of taking vitamin C outweigh the risks.

Experience with text messaging is considered a second control variable. This is
consistent with IS research where experience with using the technology investigated is
being constantly taken into account. For instance, Davis, Bagozzi et al. (1992) measured
usage with Likert-type scales of the self-assessment of being a (frequent/infrequent) user
of a system and also reporting the use of a system “not at all, less than once a week, about
once a week, 2 or 3 times a week, 4 to 6 times a week, about once a'day, several times a
day”.

This type of scale can not be used for the current study because there is no
consistent data from previous studies about SMS usage and, furthermore, the figures on
mobile phone usage are extremely dynamic. As there is no reliable information about the
text messaging activity of the target population (students of a Canadian university), their
experience was captured with a question asked upfront, in the first stage of the study:
“For how long have you been using SMS?” (in months). Thus, the answer was not biased
by text messaging that occurred during the study. To develop a better picture of the
subjects’ previous SMS activities, the average number of messages received and sent per
week was also collected.

Regarding the classical demographic measures, respondent age was collected (i.e.,
“Please indicate your age”), but not considered a control variable since most of the
participants were in about the same age category. However, gender (i.e., “Please indicate
your gender”’) was considered a control variable because, according to previous studies,
there are reasons to believe that the two genders have different attitudes toward
technology, especially if risk is taken into account. For instance, a study reported by
Kanungo and Jain (2004) found that “that relationship between perceived risk and
intention to purchase is moderated by interaction of gender and product category”. Also,
results from a 260-subject paper-and-pencil survey showed that “even when controlling
for differences in Internet usage, women perceive a higher level of risk in online
purchasing than do men” (Garbarino and Strahilevitz 2004), and receiving a
recommendation from a friend may somewhat alleviate the risk perception. Therefore
gender was the third control variable, and coded as a 0/1 dummy variable following the
example of Venkatesh (Venkatesh, Morris et al. 2003; Venkatesh, Ramesh et al. 2003).
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4.4.2 Qualitative IS Study

In the last decade there has been a call from the IS research community for more
emphasis on qualitative research (Hunter 2004). Accordingly, employing a qualitative
research method is a current trend in many IS studies. Qualitative methods have increased
in popularity gradually, as the focus of research shifts from technological to managerial
and organizational issues (Myers 1997). The positivist approach (employed in
quantitative studies) tells that people are doing something. However, it can not tell why
and how people are doing something. The interpretive lens and qualitative analysis are
able to bring out this information (Trauth 2001). Moreover, “qualitative research is an
interpretive approach to investigate subjects in their natural surroundings” (Hunter 2004,
p. 292).

A recent tendency in qualitative research in IS is to perform triangulation that
employs its results to cross-verify quantitative research results. This helps researchers to
be more confident in their results, brings different viewpoints in analyzing the same
phenomenon, and helps in the synthesis or integration of theories (Jick 1979). According
to Jick’s work, the term “triangulation” comes from navigation and military strategy and
is a metaphor to indicate the use of multiple viewpoints to improve accuracy of a studied
phenomenon. In a more refined analysis, it appears that two meanings have emerged for
triangulation: a process of cumulative validation (that increases the precision of the
perspective of a phenomenon observed through several methods) or a process of

complementarity (that gives more depth of the existing perspective of a phenomenon)
(Udo 2001).

Therefore triangulation has either a purpose of “mutual confirmation among ...
various approaches”, or a purpose of “completeness”, or both of them (Shih 1998, p.
633). Following this view, the qualitative analysis in this research implies asking open-
ended questions about major reasons for using or not using the system, recommendations
for system designers, and other suggestions, concerns, and recommendations. The data
collected serves ultimately for triangulation (between the quantitative and qualitative
study). The purpose of the triangulation here is to obtain both cumulative (or mutual)
validation (i.e., convergence with the quantitative IS study) and complementarity (i.e.,
deepen the findings of the quantitative approach which attempts to explain only ‘How?’
through the qualitative approach which attempts to explain ‘Why?’). The overall target is
to better answer the RQ6 research question of this study (i.e., What are the main
opportunities and barriers, from the users’ viewpoint, regarding the intention to use
wireless text messaging in telehealth?) by building a more comprehensive model of
motivators and demotivators of user intention to adopt wireless text messaging in
telehealth for healthy behaviours.

107



PhD Thesis — M. Cocosila McMaster — Business Administration

4.4.2.1 Reasons For/Against Use

As shown in Chapter 2, previous research has identified both opportunities and
barriers from the patients’ viewpoint regarding the use of mobile IT in adherence-
improving initiatives. The theoretical model presented in Chapter 3 attempts to take these
into consideration, based on the literature support. However it would be impossible for
such a model to claim exhaustivity in explaining all the variance in the behavioural
intentions of subjects to accept the technology. Therefore it is reasonable to ask some
open-ended questions, as in Table 4.6, with the purpose of deepening an understanding of
the motivators and demotivators regarding the use of TMT in this study.

Table 4.6 Reasons For/Against Use of TMT

No. Question

1 Indicate as many as three reasons why you would like to use TMT

2 Indicate as many as three reasons why you would NOT like to use TMT

4.4.2.2 Recommendations For Designers

Respondents were also asked through open-ended questions to provide
recommendations for future development of such a system, as well as to express other
thoughts, beyond those asked through specific questions. This feedback was hoped to be
of use for researchers, developers, and experimenters in healthcare. The specific
questions are described in Table 4.7.

Table 4.7 Insight Questions For Developers

No. Question

1 Based on your experience with taking vitamin C and this study, please provide
recommendations for the designers of a system like TMT

2 Please indicate other thoughts, concerns, and recommendations about TMT

In order to enrich the information provided by the study participants with a
possible ‘out-of-the-box” view on the usefulness of a system like TMT, participants in the
control group were asked to answer in the endpoint survey the following question: “If you
had received about one SMS per day reminding you in an enjoyable manner, from a
virtual friend called Tim, to take your vitamin C pills (e.g., Tim here: Took Ur vitamin C
2day?), do you think such messages would have helped or bothered you? Why?”. Asking
them this question was justified by the fact that, according to the including conditions,
these participants have cell phone and SMS experience and they, supposedly, took
vitamins for one month. By combining these two elements and, possibly, remembering
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the scenario they were presented at baseline, participants in the control group might be
able to provide supplementary insights but from a different perspective, without being
influenced by the actual use of TMT.

4.4.2.3 Feedback on the Questionnaire

Another set of open-ended questions asked participants about any difficulties with
understanding the survey questions. This is also a means to verify indirectly that the
subjects have enough knowledge to answer the questionnaire. Although these questions
refer to the whole survey, they are mentioned in this sub-section because the IS part of
the questionnaire is by far the largest. Questions are depicted in Table 4.8.

Table 4.8 Feedback Questions on the Questionnaire

No. Question
1 Did you experience any difficulties in understanding the information for this survey? Additional
comments:
2 Did you experience difficulties in understanding any of the questions in this survey? Additional
comments:
3 Do you have any comments regarding the content, design, or administration of this survey?
Additional comments:

4.4.3 Business Case Study

Recall the research question RQ7: How much would users agree to pay and for
how long would they stay in a program using wireless text messaging telehealth as a
support in improving adherence to a healthy behaviour regimen, if usage is not free? As
shown in Chapter 2, answering this research question could offer some insight for the
business model of mobile IT in addressing outpatient adherence.

Traditional research in the area of patient support in some healthcare services
estimated the cost aspect by performing evaluations of the technologies and care
activities from the system point of view, but ignored patient preferences and quality of
life issues. An alternative method in detecting the value of healthcare is to use the
willingness to pay (WTP) indicator in order to elicit patient preferences. This approach is
called “contingent evaluation, because the respondent is being asked to value a
contingent market” (Barner, Mason et al. 1999, p. 879). Previous studies evaluating WTP
were usually in environmental services (e.g., pollution, water quality, etc.). Studies
eliciting customer WTP dollar amounts in healthcare are relatively new (Barner, Mason
et al. 1999).

In a similar study described by Bamer, Mason et al. (1999) patients were
presented a scenario describing a hypothetical market for a health education program in
asthma. Patients were given a description of the product to be valued, along with benefits
and payment method. After eliciting patient perceptions on how much they perceive the
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program to be of use for them, patients were read a list of fees and asked to stop when the
interviewer reached the upper limit of their willingness to pay for participating in such a
program. Patients were also given the hypothetical situation of a 50% improvement in
their asthma condition. In order to detect the willingness to give time (WTGT), i.e., how
much time they would like to devote to the program, they were also read a list of time
commitments (Bamer, Mason et al. 1999).

The referred study involves a mail survey that received responses from 166
participants. It also went one step further in an attempt to investigate the independent
factors affecting WTP and WTGT for the asthma patients if they were enrolled in a self-
management program. Various general and specific factors were found to influence
positively WTP: low levels of positive behaviours during an asthma attack, more access
to health resources, less educational information from health providers, previous
participation in such an educational program, and expressed intention to participate. The
mean patient WTP was $29.50 for an 8-week program. The WTGT was higher for
patients having more emergency department visits, or who had expressed interest in
participating in such a program, or who had a higher number of comorbidities. Also,
younger people were willing to spend more time in the program than older patients. The
WTGT mean value was 5.8 hours per week in an 8-week asthma self-management
program.

The approach described in the Bamner, Mason et al. (1999) work could not be
applied in the current study because the business case for this study was purely
exploratory. Furthermore, the problem of the starting level for fees is controversial: some
studies suggest that providing a starting point or offering the respondents some
information may induce bias in the WTP and WTGT levels (Barner, Mason et al. 1999;
Detlor, Sproule et al. 2003). Thus, if a bid starts at a higher level it may induce
participants to provide a WTP level higher than if they were given a bid starting at a
lower level. Therefore this study used a direct approach of finding a WTP by asking
participants the dollar amount reasonable to be paid for the service. Although this types
of question is more difficult to answer since they “pertain to a task [subjects] do not face
in real life” (Bala, Wood et al. 1998), such a question was preferred because users have,
nonetheless, cell phone and SMS experience and the service offered is of an SMS type.

As in the Barner, Mason et al. (1999) study, a problem is that respondents are
from about the same income category. However eliciting information about their WTP
and WTGT might offer some insight for future healthcare and marketing research. The
questions extracting this information are presented in Table 4.9.
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Table 4.9 Questions on Business Case Issues

No. Question

1 For how long would you expect to continue using TMT if it did not cost you anything?

2 For how long would you expect to continue using TMT if it were not free?
3 How much would you think it would be reasonable to pay for a service like TMT if the usage

were not free?

4.4.4 Healthcare Study

This study measures adherence to taking vitamin C pills by questioning
participants, which is “the most widely applicable method of measuring compliance”
(Stephenson, Rowe et al. 1993, p. 2870). However, it must be noted that measuring
adherence through self-reports presents a great deal of approximation because of the
tendency of over-estimation. This may happen when practitioners report adherence of
their patients (WHO 2003) and is a usual phenomenon when patients self-report their
adherence (Stephenson, Rowe et al. 1993; Haynes, McDonald et al. 2002). Therefore, as
compliance definition is “intended to be non-judgmental” (Haynes 1979a, p. 2), i.e.,
implying no patient fault (or other healthcare stakeholder’s fault either), a recommended
approach is to ask patients to report their adherence in a neutral way, indicating no blame
for low adherence (Stephenson, Rowe et al. 1993). Thus a validated question has an
introductory statement indicating that some people may have difficulties in taking the
medication and then asks a question like: ”Have you missed any pills in the past week?”
(Haynes, McDonald et al. 2002, p. 2880). This approach was used in the post-trial
questionnaire, after the period of time when participants were supposed to be taking the
vitamin C pills.

In the pre-trial questionnaire, since it was not known whether participants
currently took vitamin C pills, a question adapted from the Brief Medication
Questionnaire (BMQ) was used. BMQ is a tool introduced and validated by Svarstad and
collaborators in several studies to measure adherence and obstacles to adherence
(Svarstad, Chewning et al. 1999; Bultman and Svarstad 2002).

Both the ‘before’ and the ‘after’ questionnaires contain several questions meant to
elicit participant opinions about taking vitamin C and the health outcomes of this, as
recommended by BMQ and other relevant literature (Stephenson, Rowe et al. 1993;
Haynes, McDonald et al. 2002) (Table 4.10). Thus, because there is a “need for coupling
compliance to the achievement of treatment goals” (Sackett and Snow 1979, p. 22), the
final questionnaire linked the vitamin C question with a question about cold and flu

symptoms.
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Table 4.10 Questions on Healthcare Issues

No. Question
Before the trial
1 Have you ever taken vitamin C tablets for health? Additional comments:

2 About how many vitamin C pills have you taken during the last 7 days?

3 Do you have any further comments about taking vitamin C?
After the trial
1 People often have difficulty taking a vitamin C tablet daily for one reason or another. Have you

missed any vitamin C pills in the past week? If yes, how many?

2 How well does vitamin C work for you? (i.e., are you free from cold or flu symptoms?) OK,
Not OK, I don’t know. Additional comments:

4 Did you have any side effects symptoms while taking vitamin C?

3 Do you have any further comments about taking vitamin C?

Besides adherence self-reporting, the approach described in this work has the
advantage of measuring adherence with increased accuracy, directly and continuously in
time, somewhat similar to the Medication Event Monitoring System (MEMS)
(Stephenson, Rowe et al. 1993; Svarstad, Chewning et al. 1999; Floerkemeier and
Siegemund 2003). Thus the system that sent SMS reminders to participants, time stamped
the messages sent and acknowledged messages received, together with the cell phone
numbers of the participants. Accordingly, it was possible to see if participants
acknowledged their daily vitamin taking, and how late after the prescribed intake time
this was done. However, a noticeably difference to MEMS is that this latter usually does
not involve active reminding. Assuming that participants behave honestly (as this is a
condition for all sytems addressing outpatient adherence), TMT has the potential to
become a system that reports promptly observed adherence to medication or behavioural
change patterns of participants. This corresponds to the recommendations of the medical
literature, asking for more objective measures of adherence (McDonald, Garg et al.
2002).

4.4.5 User Background

The SMS experience of the users was captured through the question “For how
long have you been using SMS?” (in months), which serves as a control variable, as
explained in Sub-section 4.4.1.3 above. Other elements of user background were captured
in order to have a more comprehensive user profile. Thus, users were asked up-front
about their cell phone experience and SMS usage, as described in Table 4.11 below. The
use of this type of question was necessary because, as explained in 4.4.1.3, the existing
literature indicates a wide spread of these figures and the values tend to change weekly.
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Table 4.11 Questions on User Background

No. Question
1 For how long have you been using a cell phone? (months)
2 About how many SMS messages do you receive per week?
3 About how many SMS messages do you send per week?

4.5 Data Analysis Approach

Data were analyzed separately for the three categories of studies (IS, business
model, and healthcare) using basic statistics, Structural Equation Modeling (SEM)
techniques (Partial Least Squares software, more specifically), and classical content
analysis.

4.5.1 Quantitative IS Study
4.5.1.1 Initial Data Assessment

“The relevancy or validity of any instrument must be assured before relationships
between measures of independent and dependent variables can be assessed” (Jarvenpaa,
Dickson et al. 1985, p. 143). Accordingly, the first step in data analysis of the quantitative
IS study is Cronbach’s alpha measure of reliability of the multi-item scales (Bontis,
Keow et al. 2000). This assesses the quality of the instrument (Bontis 1998). Since SEM
techniques can assess reliability as well and the constructs have been adapted from
previously validated research, Cronbach’s alpha is evaluated for comparison purposes, as
described by Jarvenpaa, Shaw, et al. (2004). According to the classic work of Nunnally
cited by almost every study, a reliability value above 0.7 is sufficient (Nunnally 1978).

The second step in data analysis is to develop a factor analysis with the purpose
of reducing and summarizing data (Bontis 1998) and to ascertain that the theoretical
model constructs are distinct (Karahanna, Straub et al. 1999; Teo, Lim et al. 1999). The
result indicates clearly either an association or a lack of association between the variable
and the factor (Hair, Rolph et al. 1987, Bontis 1998). Items that did not load on their
expected factors at levels of at least 0.5 or greater or that cross-load on several factors
were dropped from the analysis (Bontis 1998).

Developing a factor analysis is also an opportunity to deal with the third step in
data analysis: possible common method variance ‘“that might artificially inflate the
relationships among constructs” (Cenfetelli 2004, p. 163). The first approach in dealing
with common method variance was Harman’s one-factor extraction test (Harman 1967).
This consists of performing a factor analysis with all of the variables of interest. If a
single factor emerges from the factor analysis or a ‘general’ factor accounts for the
largest part of the covariance in the independent and dependent variables, common
method variance is present in the measurement (Podsakoff and Organ 1986; Bontis 2004,
Cenfetelli 2004). A further step for checking common method variance is to perform the
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partial correlation procedure reported in Podsakoff and Organ’s work. This is applied
after Harman’s factor test and consists of partialling out the first unrotated factor
(“‘assumed to be a general factor on which all variables load” (p. 537)), and testing again
possible meaningful correlation between remaining independent and dependent variables.

Since this study dealt with two groups of subjects, it was important to see if there
were significant differences between them at the baseline. Similar to other studies in
technology acceptance, this was done by an analysis of variance (ANOVA) (Venkatesh
1999; Venkatesh and Speier 1999) and the Multiple Analysis of Variance (MANOVA)
technique (Tabachnik and Fidell 2001).

4.5.1.2 Partial Least Squares (PLS) Method

This research used Structural Equation Modeling (SEM) for quantitative data
analysis because of its popularity in various management research fields such as
knowledge management (Shook, Ketchen et al. 2004) or information systems (Gefen,
Straub et al. 2000), including technology adoption studies (Igbaria, Parasuraman et al.
1996; Karahanna, Straub et al. 1999; Venkatesh 2000; Venkatesh, Morris et al. 2003).
The increasing use of SEM is justified by major advantages over the classical quantitative
data analysis techniques that are detailed below.

Structural Equation Modeling. SEM uses a set of equations to express a
phenomenon under study “in terms of cause and effect variables and various causal
effects” (Joreskog 1982, p. 81) An important advantage of SEM is that it analyzes the
measurement and the entire structural model simultaneously, in contrast to the traditional
techniques that require successive testing of the hypotheses. The model fit thus depends
at the same time on the data integrity and theory soundness (Bontis 1998).

In contrast to the first-generation techniques of data analysis (e.g., principal
components analysis, factor analysis, or multiple regression), SEM techniques (which are
also termed second-generation techniques) have the advantage of greater flexibility for
the interaction of theory with data (Chin 1998; Chin and Newsted 1999). Overall, SEM
provides a more rigorous analysis of the research model and is a better methodological
assessment tool (Gefen, Straub et al. 2000). Because of its advantages, SEM has gained
increasing popularity in IS studies. A review done by Gefen, Straub et al. (2000) revealed
SEM to be used in 18% of the studies involving validation of instruments and/or testing
of linkages between constructs, and published in the top three IS research journals in the
period 1994 to 1997.

Features of PLS. 1t is generally acknowledged that there are two types of SEM
techniques: covariance-based (of which the most popular is LISREL - i.e., Linear
Structural Relations) and PLS (Gefen, Straub et al. 2000). This latter technique is similar
to covariance-based techniques like LISREL or the newer AMOS or EQS in that it
combines data and theory and can concurrently estimate construct loadings and paths
(Gefen, Straub et al. 2000; Bontis, Crossan et al. 2002). Loadings of measures of each
construct in PLS can be seen as loading in principal components factor analysis and paths
can be seen as standardized beta weights in regression analysis (Karahanna, Straub et al.
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1999). PLS gives researchers the opportunity to analyze the constructs in an overall
theoretical context based on the fact that constructs derive their meaning from two
sources: their own underlying measures and the antecedence/consequence relationship
with other constructs (Bontis 1998).

In contrast to covariance-based techniques which study the structure of the
observable items as reflected in their covariance matrix, PLS aims to predict the
indicators (Joreskog and Wold 1982). Nonetheless, PLS can be used for both theory
confirmation and “to suggest propositions for testing later” (Chin 1998, p. 295).

A distinct characteristic of PLS is that it works well with relatively small samples
in contrast to covariance-based techniques which require larger samples (Chin and
Newsted 1999; Karahanna, Straub et al. 1999). Furthermore, PLS makes no assumptions
about the distribution of the sample data (Joreskog and Wold 1982; Karahanna, Straub et
al. 1999; Vlachos and Vrehopoulos 2005). Also, PLS is more appropriate for complex
models and when the goal of the research is exploratory (rather than confirmatory) by
explaining variance (Bontis, Crossan et al. 2002; Vlachos and Vrehopoulos 2005). All
these characteristics are met by the current study which included, for the first time,
perceived risk constructs adapted from marketing research into the motivational model
employed in IS. In addition, due to methodological and feasibility reasons, the current
study could not use a large sample.

Data analysis with PLS is done in two steps: evaluation of the measurement
model, followed by the evaluation of the structural model (as explanatory and predictive
power) (Bontis 1998; Jarvenpaa, Shaw et al. 2004).

Measurement Model. The measurement model (called also the outer model or
outer relations (Chin 1998)) aims at specifying the construct-to-measurement
relationships. Any such model has two categories of constructs: exogenous (i.e.,
independent variables or antecedents) and endogenous (i.e., dependent variables or
consequents) (Bontis 1998).

The theoretical model in this research used reflective indicators. In contrast to
formative indicators which are ‘causing’ (or ‘forming’) the latent constructs, reflective
indicators are the ‘effects’ (or ‘manifestations’) of these variables (Bontis 1998; Chin and
Newsted 1999; Vlachos and Vrehopoulos 2005). While formative indicators should not
be correlated, reflective indicators are expected to display a high degree of correlation
(Chin 1995; Vlachos and Vrehopoulos 2005). The decision on which types of construct-
to-measure relationship to specify is based on theoretical support (Bontis 1998;
Karahanna, Straub et al. 1999). For this work, as previously explained, all measures were
adapted from previously tested and validated measures in consumer behaviour and IS
research, and all of these are reflective.

The indicators are partitioned into nonoverlapping blocks described by different
relationships for reflective or formative indicators (Chin 1998). Thus, for reflective
indicators the relationships are:
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x=A<t+e, 4.1
y=An+e, (4.2)

where x and y are the indicators for the exogenous and endogenous latent variables ¢ and
n respectively, A4, and A4, are the loadings matrices (i.e., representing simple regression
coefficients connecting latent variables, or constructs, and their measures) and ¢, and ¢,
are residuals of the measurement (i.e., measurement errors or noise) (Chin 1998). The
elements above are depicted in the block-diagram of a PLS model with reflective
indicators depicted in Figure 4.4. In this figure a, b, ¢, d, e, and f signify the loadings, p
the path coefficient between the two latent variables (£ and #) and { the variance.

584

Figure 4.4 A Two-Block Model Diagram with Reflective Indicators (adapted from (Chin 1998))

For formative indicators the relationships, according to the same seminal work of
Chin, are:

£=TI,x+86, 4.3)
n=I1,y+3, (4.4)

where ¢, #, x, and y have the same meaning as in equations (4.1) and (4.2), II; and I,
represent the multiple regression coefficients for the latent variables on their block of
indicators, and J, and J, are the residuals from the regressions.
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Structural Model. The structural model (called also the inner model or inner
relations (Chin 1998)) describes the relationship among the model variables based on a
substantive theory:

n=p+pn+lc+g (4.5)

where 7 is the vector of endogenous (or dependent) latent variable, ¢ the vector of
exogenous latent variable, ¢ is the vector of residual variables (i.e., unexplained
variance), and £ and f, are the path coefficients. Thus the structural model describes the
paths between the latent variables and is linked with the theoretical model. (and, hence,
hypotheses) proposed for the study.

Weight Relations. The weight relations complete the PLS estimation algorithm.
Thus, the latent variables estimates of the model are a linear aggregation of their
indicators whose weights result from the PLS estimation procedure (Chin 1998).

Outcomes of PLS. PLS, as other SEM techniques, allows the concurrent analysis
of the measurement model and structural model (Bontis 1998). Assessment of the
measurement model in PLS includes first the tests for item reliability, internal
consistency, and validity (Igbaria, Parasuraman et al. 1996; Bontis 1998; Jarvenpaa,
Shaw et al. 2004). An acceptable reliability for an individual item means an item loading
(or measure of correlation with the expected construct) of at least 0.7. This implies that
there is more variance shared between the construct and its items than the error variance
(Bontis 1998; Bontis, Keow et al. 2000). According to the same work, verification of the
condition for individual item reliability implies the verification of the condition for
internal consistency for each construct in the theoretical model (which should be higher
than the 0.7 threshold recommended by Nunnally (1978)) (Venkatesh, Morris et al. 2003;
Jarvenpaa, Shaw et al. 2004). For this, the internal consistency formula of Fornell and
Larcker (1981) is used. Internal consistency is considered a more appropriate measure of
reliability when using SEM than Cronbach’s alpha (Bontis 2004) because this latter
assumes that all items contribute equally to reliability (Shook, Ketchen et al. 2004).

Average variance extracted (AVE) reported by PLS is used to assess convergent
and discriminant validity. AVE accounts for “the variance captured by a latent construct,
that is, the explained variance” (Gefen and Straub 2005, p. 94). “Established thresholds
do not yet exist for loadings to establish convergent and discriminant validity” (Gefen
and Straub 2005, p. 93). However, there are some values many papers mention
consistently. Thus an appropriate convergent validity means the constructs have an AVE
above the threshold of 0.5 recommended by Fornell and Larcker (1981) and used by
many works such as Bontis, Crossan et al (2002), Shook, Ketchen et al. (2004), and
Gewald and Dibbern (2005). An acceptable discriminant validity implies that the loading
of any item with its associated construct is significantly higher in comparison with cross-
loadings in a matrix of loadings and cross-loadings (Igbaria, Parasuraman et al. 1996;
Bontis 1998; Bontis, Crossan et al. 2002; Jarvenpaa, Shaw et al. 2004; Gewald and
Dibbern 2005). An alternative approach (and more popular according to some authors
(Shook, Ketchen et al. 2004)), is to follow the method proposed by Fornell and Larcker
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(1981) and test that the shared variance between any two constructs in the model is less
than the AVE by either of the two constructs (Bontis, Crossan et al. 2002). Thus for
adequate discriminant validity, the square root of the AVE values should be larger (or
much larger (Gefen and Straub 2005)) than the correlation between the latent variables
(Jarvenpaa, Shaw et al. 2004) and should be at least 0.50 (Fornell and Larcker 1981).

Following the example of Jarvenpaa, Shaw, et al. (2004), assessment of the
structural model was done in two steps: first the hypothesized relationships between the
constructs were analyzed to test hypotheses, and second the predictive power of the
model was analyzed by calculating R’ values on the endogenous variables. R’ (or R-
square) is the coefficient of determination and represents the proportion of the variance of
the dependent variable about its mean explained by the independent variables (Gefen,
Straub et al. 2000). It is commonly known as variance explained.

In the first step path coefficients are calculated. These coefficients represent the
effect of exogenous variables on endogenous variables and they are assessed in terms of
statistical significance by using a non-parametric test of significance: jackknifing or
bootstrap analysis (Igbaria, Parasuraman et al. 1996). In contrast to the traditional ¢-tests,
this procedure allows the testing of significance for estimates from data which are not
necessarily multivariate normal (Bontis 1998; Bontis, Keow et al. 2000). Calculating path
coefficients helps in accepting or rejecting the research hypotheses.

The second step consists of the evaluation of R’. In contrast to the path loading
which shows the causal links between constructs, R for a construct shows the prediction
in that construct explained by its antecedents (Bontis 1998; Bontis, Keow et al. 2000;
Gewald and Dibbern 2005). Therefore, regarding the structural model PLS has as its
objective the maximization of the explained variance. A high R’ (i.e., variance explained)
and a significant relationship between the constructs indicate a good model (Bontis 1998;
Bontis, Keow et al. 2000).

4.5.1.3 Sample Size

One of the significant benefits of PLS is that it may work with a small sample
size. According to recommendations in the literature, the sample size should be at least
ten times the larger of the two indicators below (Bontis 1998; Chin 1998; Jarvenpaa,
Shaw et al. 2004) :

e the number of indicators of the most complex formative construct; or,

e the number of paths leading to the endogenous construct with the largest number
of antecedents.

For the model in the current research all constructs are specified as having
reflective indicators. The construct with the largest number of paths leading into it
(namely four) is the behavioural intention to use TMT (Figure 3.7). Accordingly, the
sample size for running PLS with this model is 10 * 4 = 40 participants.

The initial enrolment sought for the study was about 150 participants (i.e., 75
each: intervention group or control group). As explained above, numerous measures were
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taken to address possible contingency problems caused by withdrawal and interruption.
Therefore it was hoped that the number of subjects completing the study was at least 100
(i.e., 50 per group). Thus, it would meet the recommendations of Venkatesh and Davis
(2000) who noticed that a smaller sample size (e.g., below 50 participants) could
diminish the power of the significance tests.

4.5.2 Qualitative IS Study

Data collected through open-ended questions must be analyzed with appropriate

tools. There are several possibilities, but the choice of a research method should be made
in relation to the research questions and research objectives (Hunter 2004). Overall, there

are five factors which influence the choice of a certain qualitative method in IS research
(Trauth 2001):

the research problem (i.e., what one wants to learn determines how: e.g., field
studies, document analysis);

the researcher’s theoretical lens (i.e., positivist studies are primarily done to test
theory, interpretive studies intend to increase the understanding of a phenomenon
and most frequently influence the choice of a qualitative method, and critical
studies do a critique of the structural contradictions of the status quo);

the degree of uncertainty surrounding the phenomenon (because from a positivist
viewpoint, the less known about a phenomenon the more difficult it is to
measure);

the researcher’s skills (e.g., individual knowledge of methods and the institutional
influence); and,

academic politics (that depend on norms and values of the IS field).

Hunter points out that there are many qualitative research methods, “too

numerous to even attempt to list” (2004, p. 300). According to the same study, some
popular qualitative research methods are:

Action research: suitable when investigating impact of change associated with IT
(Baskerville 1999);

Case study: investigating phenomena in their environment, especially when the
relationship between the two is not clear (Yin 1994);

Ethnography: recommended for conducting long-term primary observations
(Myers 1999); :

Grounded theory: building a theory without (or with minimal) a priori research
framework (Urquhart 2001); and,

Narrative inquiry: analysis of individual relevant stories about the personal
experiences (Clandinin and Connelly 2000).
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Referring to the specific domain of utilization and acceptance of IT in healthcare
“to date there have been relatively few qualitative studies of the social processes
surrounding the use of healthcare information systems” (Murphy, Dingwall et al. 1998, p.
201). The same authors classify the research methods associated with the use of IS in
healthcare into two broad categories: interactionist (that focus on how people see things)
and, ethno-methodological (that focus on how people do things). Interactionist studies of
computer use in healthcare help to understand healthcare professional perceptions relative
to how computers affect and are affected by organizational context, and the causal
processes in these organizations (Murphy, Dingwall et al. 1998). On the other hand,
studies about patient interactions with IT are remarkably absent.

In choosing a certain method for data analysis of the qualitative IS study, more
importance should be attached, not to whether a method is intrinsically better than
another, but which combination of methods is best to meet the objectives of a particular
study (Downe-Wamboldt 1992). The weight of this IS study was on the quantitative side
and the qualitative questions were relatively precise and meant to offer an additional
perspective on the phenomenon for the required triangulation. Thus, as explained in Sub-
section 4.4.2, it was judged that content analysis was a suitable technique for these
purposes.

4.5.2.1 Content Analysis

Content analysis is a popular technique for text interpretation used in many
qualitative studies in consumer research (Jones 1999; Kim and Lennon 2000), healthcare
and mass media (Mayring 2000; Roznowski 2003), human resources (Insch, Moore et al.
1997), including IS research (Detlor, Sproule et al. 2003; Chung and Tan 2004). The
roots of content analysis are derived from conscious use of symbols and language.
Content analysis methodology offers the opportunity to combine what are often thought
of as antagonist approaches of data analysis (Downe-Wamboldt 1992).

The purpose of content analysis is to lead to meaningful and valid deductions
starting from text expressions (Bauer, 2000). Of many approaches of content analysis still
not clearly delimited in the literature, classical content analysis “comprises techniques
for reducing texts to a unit-by-variable matrix and analyzing that matrix quantitatively to
test hypotheses” (Ryan and Bernard 2000, p.785). According to the same work, matrix
analysis is based on codes previously established by the researcher. The most elementary
type of data analysis in classical content analysis is to count the frequencies of occurrence
of text units based on the assumption that there is an association between frequency of
content and meaning of this content (Kohlbacher, 2005).

Content analysis is an unobtrusive research method that provides “systematic and
objective means to make valid inferences from verbal, visual, or written data in order to
describe and quantify specific phenomena” (Downe-Wamboldt 1992, p. 314). Although
there is not a single set of rules in content analysis, since they “vary with the theoretical
and substantive interest of the investigator” (Weber 1985, p. 9), a comprehensive
practical approach is presented in Downe-Wamboldt’s work. According to this, the main
steps in a content analysis study are:
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Designing the sampling method and selecting the unit of analysis. Sampling must
be representative for the phenomenon of interest (for this study it was extensively
explained in Section 4.3 above). The unit of analysis (i.e., that may be word, sentence,
phrase, paragraph, book, theme, etc.) should be guided by the research question.

Creating and defining the category system. Category schemes should be based on
the research question, unit of analysis, relevant theories, previous research, literature, and
data. Categories should be mutually exclusive to facilitate statistical analysis and for
conceptual clarity.

Pre-testing the category definitions and rules. This should be done with a small
sample test to see if the classification rules are clear. It may indicate that some other
categories are necessary. This step also allows iterative refining and validating of the
category scheme by going back and forth between coding and data.

Assessing reliability. A challenging task is to find the best combination which
does not sacrifice reliability for meaning or vice versa. This is always a difficult choice:
to deepen the level of understanding and repeatability or to increase reliability. Reliability
is of two types:

e Stability (also called intra-rater reliability): results of content classification are
consistent over time (assessed with Cohen’s kappa for nominal data); and,

e Agreement reliability (or inter-rater reliability): between two coders at the same
moment in time (done with Cohen’s kappa or percentage agreement).

The coding rule must be revised if the reliability is low (0.8-0.9 is the desired
level and 0.7 is the minimum standard). If several coders are used, reliability of the
coding process and disputes among coders must be resolved first before advancing with
the data analysis process. After the revisions, more pretests of the coding scheme need to
be completed until an acceptable level of reliability is achieved.

Assessing validity. There are several approaches to assess validity. For instance,
one is to take the results to the participants to validate the interpretations, while another is
to obtain inter-rater subjective agreement. Validity may be also be confirmed or denied
by returning to the original text to find examples of categories and by relating relevant
theory to text. In general, content analysis relies heavily on face or content validity that
can only be derived by the judgments of experts in the area (or by relevant research and
literature).

Besides the above mandatory steps, the work of Downe-Wamboldt (1992)
mentions some additional steps that may appear in some studies: revising the coding
rules if necessary, pre-testing the revisited category scheme, coding all the data, and re-
assessing reliability and validity.

Hunter (2004) expressed several general concerns for qualitative research that are,
hence, applicable for content analysis research:

e Verification (the best mean to validate conclusions is replication);
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e Researcher bias (when a researcher becomes involved with the research situations
or participants); and,

e Reliability (difficult to measure).

It is believed that this research addresses appropriately all of these concerns. Thus
reliability is ensured by the use of three independent coders that use the same code book.
This was based on previous consumer behaviour studies and motivation studies used in
IS. The coding results were compared by calculating an agreement coefficient following
the method described by Krippendorff (1980). Discrepancies were resolved as suggested
by Downe-Wamboldt (1992) and described above. It was believed that researcher bias
was not an issue for this research. The investigator was not involved with the research
situations of the participants, as Hunter (2004) feared, the open-ended questions are clear
and asked upfront, before the study, and not adjusted during interviews. Furthermore,
objectivity was enhanced by the use of two additional coders, besides the investigator.

Validity or verification was done by using the cumulative validation part of the
process of triangulation, as described in Sub-section 4.4.2, as well as by comparisons
with the findings of other studies investigating the integration of perceived risk into a
technology acceptance model. For instance, it was expected that perceived risk decreases
the behavioural intention to use the technology and motivation increases this intention, so
the qualitative study should yield the same type of logical results.

The actual data coding can be done by developing code books or by the use of
specialized software. A recommendation for beginning researchers doing small-scale
studies is to use a manual approach to analyzing data in order to gain an insight of the
phenomena (Webb 1999). Furthermore, it is also recommended to explain the analysis
process in order to share experience and “disseminate the research findings” (p. 329).

In conclusion, content analysis is a useful qualitative data analysis method that
allows theoretical useful generalizations with minimal loss of information from the
original data. Some disadvantages refer to the limitation to recorded communications of
text, the time consumed in coding, and the application of statistical procedures. Special
care must be given to the reliability and validity issues (Downe-Wamboldt 1992).

4.5.2.2 Business Case Study

The data in the business case study was analyzed using descriptive statistics.
Mean and standard deviation scores were analyzed similarly to Barner, Mason et al.
(1999). In addition, correlation of willingness to pay (WTP) and willingness to give time
(WTGT) with the constructs of the theoretical IS model were analyzed, similarly to other
studies which studied correlations of variables external to the model with variables in the
model (Igbaria, livari et al. 1995; Teo, Lim et al. 1999). The correlation results gave an
indication on how perceived risk, motivation, and behavioural intention to use TMT were
linked with WTP and WTGT.
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4.5.2.3 Healthcare Study

One remark of a scientific review investigating interventions to enhance patient
adherence to medication is that many of the studies did not have a sufficient sample size
to achieve a satisfactory level of power (McDonald, Garg et al. 2002). This review
recommends that future studies should use at least 60 patients per study group. Beginning
by seeking 150 participants, and hoping to have at least 100 subjects (i.e., 50 per group)
completing the entire experiment, this study was at about the level recommended in the
cited work.

A more rigorous determination of the sample size could follow recommendations
regarding the calculation of the sample size for clinical trials, depending on the effect size
of difference expected between the intervention group and the control group (Taylor,
Sackett et al. 1984; Haynes, Kris-Etherton et al. 1999; Devane, Begley et al. 2004;
Haynes, Sackett et al. 2005; Scales and Rubenfeld 2005). There is no information
available in the literature regarding the effect size to be expected in the type of
prophylactic intervention undertaken by this study and the healthcare research question
was secondary for this study as explained earlier. Therefore the sample size derived from
the requirements of the IS part of the study was considered acceptable for the healthcare
part as well.

The baseline difference between the intervention group and the control group was
evaluated by applying a MANOVA test. To test the effect of the SMS intervention on
adherence, a paired #-test measuring for the change of the average adherence rate was
applied to each of the two groups (to detect changes within groups between baseline and
endpoint). More importantly, an ANOVA test for the difference of average adherence
rate between the two groups at the end of the experiment was performed, following data
analysis recommendations (Tabachnik and Fidell 2001) and the example of similar
studies (Haynes, Kris-Etherton et al. 1999; Metz, Stern et al. 2000). In controlled trials,
the differences between groups are far more important than the changes within groups
(Akobeng 2005; Haynes, Sackett et al. 2005).

TMT may function like a Medication Event Monitoring System by measuring
adherence directly, based on participant acknowledgements about taking the vitamins as
explained in Sub-section 4.4.4. Assuming that these responses were honest, a further
comparison was done between participant self-reported number of pills taken and the data
reported by the system.

4.6 Summary

This chapter has discussed the methodology adopted to collect and analyze the
data necessary to answer the research questions of the study. Data collection was
performed by testing in real-life conditions an original system proposed by this work,
called Text Messaging Telehealth (TMT). This system consists of exchanging SMS
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messages between a wireless server and the research participants. Participants were sent
reminders about taking daily a vitamin C pill for prophylactic reasons. Subjects were
asked to comply and acknowledge the vitamin C taking as early as possible by one-letter
text messages. The system also sent the participants more rare and enjoyable messages of
encouragement and reinforcement (if they responded as expected) or correction (if they
failed to respond as scheduled). The investigator could intervene in the text messaging
dialogue only if asked by a participant.

In order to give the participants a real-life experience which was important for
conducting this multi-sided study, a randomized controlled trial approach was adopted.
Participants were randomly allocated to two groups of equal size: an intervention group
receiving the text messaging treatment and a control group receiving no SMS treatment.
For full comparability, participants in both groups had cell phone and SMS familiarity.
The framework of the controlled trial was the daily taking of one vitamin C pill of 500
mg by well people for prophylactic reasons (e.g., to prevent flu and cold). One hundred
and fifty individuals were expected to join the experiment and various measures were
considered to encourage participation and reduce the possible dropouts during the one-
month experiment.

Data were collected in four stages as follows:

e Participants answered a baseline survey after being presented a scenario and were
offered the possibility of participating in a one-month field experiment;

e Interested participants were randomly allocated to an intervention and a control
group and started a one-month RCT after indicating their cell phone numbers and
e-mail addresses;

e During the field experiment data regarding the SMS exchange with participants in
the intervention group were appropriately recorded (e.g., message content and
time stamp); and,

e At the end of the field experiment all participants filled in an online survey
regarding their vitamin C taking experience. Participants in the intervention group
also answered to a technology acceptance survey regarding their perceptions on
the actual use of TMT.

Data collection and analysis was organized upon the three fields of research
comprising the study: information systems (quantitative and qualitative), business model,
and healthcare. The quantitative data collection in the IS study used multi-item scales
adapted from previously validated measures in information systems research to capture
participant perceptions about intrinsic and extrinsic motivation and behavioural intention
to use TMT. The perceived risk constructs were measured through multi-item scales
adapted from behavioural research. Other questions captured demographic information
and SMS experience and usage. Qualitative data collection in the IS study was done
through open-ended questions aiming ultimately at both confirming and completing the
quantitative study in a triangulation approach. Data analysis for the quantitative IS study
was done through the most appropriate Structural Equation Modeling technique for the
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conditions of this study, namely PLS. Data analysis for the qualitative IS study was done
through content analysis.

While the core of the study was IS, business and healthcare issues were also
examined. Data for the business case study were acquired by questions adapted from
similar studies, eliciting participant willingness to pay for and willingness to give time to
such a program. The analysis was done by basic statistics, and study of correlations with
possible constructs of interest in the theoretical IS model.

Data for the healthcare study were gathered by questions validated in the
healthcare literature, asking participants to self-report their pill-taking pattern and to
provide their impressions regarding this activity and its outcomes. Data were analyzed by
comparing the two groups (i.e., intervention and control) at the baseline and at the end of
the trial, as well as the intra-group changes during the one-month period. As TMT is able
to measure timely the actual vitamin taking (provided the participants report honestly
their actions), a last comparison performed in the healthcare part of the study was
between the system-recorded adherence during the last week of the trial and the self-
reported adherence at the end of the trial.

In conclusion, the study collected and analyzed various data necessary to answer
the research questions asked in Chapter 2, with a considerable weight to the quantitative
side of the technology acceptance research. The study, the data analysis, and the results
obtained are presented in the following chapter.
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Chapter 5: Data Analysis and Results
5.1 Introduction

This chapter presents the data collection process, followed by the data analysis
and results. The major part of this chapter is dedicated to the data analysis and results of
the IS study, especially the quantitative part. The business case study and the healthcare
study analysis and results are presented separately at the end.

The pilot study and its results are presented in Section 5.2, and the experimental
process and the related data collection are presented in detail in Section 5.3. The next
section presents the data treatment that was applied before the actual data analysis.
Section 5.5 presents the demographics analysis. Section 5.6 describes the data analysis
and results for the quantitative IS study and Section 5.7 deals with the qualitative IS
study. The last two sections are dedicated separately to the business case and to the
healthcare study respectively.

5.2 Pilot Study

A pilot study was conducted in the period January-February 2006. The purpose of
the pilot study was to receive feedback on the design of the experiment in general and of
the survey instruments in particular. Of special interest was participant understanding of
all the instructions and questions, and whether the Web information pages and online
questionnaires functioned properly.

The target population was similar to the sample that was used in the main study-
participants were to be at least 18 years old and have a cell phone. Invitations to
participate in the pilot study were e-mailed to a set of 28 people known to the
experimenter, who met these conditions. A supplementary stipulation for the pilot was
that, to be in accordance with the main study sample, only responses coming from
participants younger than 39 years were accepted.

Twenty five participants answered the pilot survey. Only 15 participants provided
answers to all questions and met all the conditions. The sample mean was 33.4 years,
ranging from 24 to 39 years. Experience with SMS use averaged 14.2 months with a
range between 6 months and 6 years.

The experimental methodology for the pilot study group followed the baseline
scenario-based approach shown in Subsection 4.2. Some valuable conclusions were
drawn regarding the design of the experiment itself. The experiment comprised four
items: (1) an information Web page followed by (2) the preliminary survey regarding
SMS and vitamin C consumption background, then by (3) the Web scenario, and finally,
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(4) the main survey pertaining to the research model. Because of an imperfection in the
software utilized (Web Surveyor), after submitting a survey there is a time lag of about 5-
10 seconds (during which a banner is displayed) before subjects are redirected to the next
Web page. Thus, although the Web pages contained clear instructions on the whole
process, some participants very likely closed the Internet browser after the preliminary
survey (i.e., step 2), without waiting for the Web scenario to load. This caused a
discrepancy between the number of answers collected through the first survey (25) and
the second survey (21). Consequently, appropriate measures were taken for the main
study, which was modified to present both questionnaires in sequence, with no break
between them.

Another issue not considered in the initial design was that some participants were
currently taking multivitamins, but not vitamin C. To avoid any possible medical
questions, the participating conditions for the main study were relaxed further. Thus,
participants already taking a multivitamin (besides those taking specifically vitamin C)
were accepted as well, by being allowed to continue taking their usual pills.

Regarding the actual wording and instructions, 100% of the participants said they
had no difficulties in understanding the information in the survey. This demonstrates that
the layout, including the scenario design, was appropriate. One participant even said:

“like it (info is easy to understand)”’

Fourteen participants (of the total of 15) did not report difficulties in
understanding any of the questions in the survey (one participant complained about an
excessive number of questions), and 13 participants did not have any suggestions for
improvement. Just two participants offered suggestions:

“be creative”

“do not split Ist and 2nd survey as two different surveys - it should be one survey
with two pages”

This last suggestion was, indeed, important and was taken into account when
aggregating the two questionnaires into one. After this adjustment, the layout,
information, and questions were considered appropriate. As the survey for the
intervention group was almost identical, it was considered that the layout of the data
collection instrument was adequate. A more refined analysis of the pilot study regarded
the quantitative and qualitative data collecting tools, as follows.

A necessary step in analyzing data collected during the pilot study was to
calculate the reliability coefficients for all the multi-item scales and to compare them
with the thresholds recommended in the literature. Results are shown in Table 5.1.
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Table 5.1 Reliability Values of the Scales in the Model

Scale Cronbach’s Cronbach’s alpha in reference papers
alpha obtained

Perceived financial risk 0.737 0.762 (Stone and Grenhaug 1993; Stone and
Mason 1995)

Perceived social risk 0.481 0.715 (Stone and Grenhaug 1993; Stone and
Mason 1995)

Perceived privacy risk 0.933 0.857 (Featherman and Pavlou 2003)

Perceived psychological risk 0.991 0.810 (Stone and Grenhaug 1993; Stone and
Mason 1995)

Perceived overall risk 0.885 0.686 (Stone and Grenhaug 1993; Stone and
Mason 1995)

Intrinsic motivation 0913 0.910 (Venkatesh, Speier et al. 2002)

Extrinsic motivation 0.926 0.870-0.980 (Venkatesh and Davis 2000)

Behavioural intention 0.971 0.820-0.970 (Venkatesh and Davis 2000)

Attitude toward adherence 0.740 0.620 (Horne, Graupnera et al. 2004)

The large majority of the values obtained was comparable with those in other
publications and above the threshold value of 0.7 recommended by Nunnally (1978). Of
special interest here is the attitude toward adherence which is higher than in the paper by
Home, Graupnera et al. (2004) where it was below the recommended threshold.

The only situation contrasting with the above values is the case of the perceived
social risk for which a very low and unacceptable value was obtained. Four explanations
can be offered for this:

e a low perception of the social risk in a cross-sectional survey (possibly, after a
one-month experiment where people would effectively use the service in various
social contexts, they would develop some other perspective of the social risk);

e being reminded about taking a common vitamin preventively may not pose a
significant social risk (which would, probably, not be the case when taking a pill
for a chronic disease);,

e the very small sample (but this is, however, the case for the other constructs too);
and,

e insufficient clarity of the construct’s items.

The pilot study used for perceived social risk an adaptation of the original scale
developed and validated by Stone and Grenhaug (1993). However, other studies that used
adaptations of the same original scale obtained much higher values (e.g., 0.92 on a 2-item
scale (Laroche, McDougall et al. 2004), or 0.85 on a 3-item scale (Dholakia 2001)).
Assuming that the last two causes of the list above were the reason for the unsatisfactory
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Cronbach alpha, in an effort to address this scale problem, and similar to the IS research
where later validations of scales are sometimes more popular than the original scales, the
main study used an adaptation of the scale tested by Dholakia (2001). This had the
advantage of using three items and eliminating the reverse coding of one item that may
have created additional problems in the initial scale. Therefore the scale used in the main
study contained the items:

e “My friends and colleagues’ opinions about my signing up for TMT would cause
me to feel concern”;

e “If signing up for TMT, I would be concerned about what people whose opinion
is of value for me would think of me, if I made a bad choice”; and,

e “My subscribing to TMT would cause me concern about what my friends would
think of me, if I made a bad choice”.

The other measures were considered to be appropriate and were used without changes in
the main study.

An inspection of the quantitative and qualitative data collected through the pilot
study showed that, overall, there was a reasonable variability in the answers, expressing
different participant opinions with respect to the theoretical model and reasons to use or
not TMT. In addition, some correlations in the expected direction were noticed (e.g.,
perceived overall risk was negatively correlated with the intention to use the technology
and extrinsic and intrinsic motivation were positively correlated with intention) but
further analysis was not carried on due to the small sample. In conclusion, some
confidence could be expressed that the instrument for data collection was designed
appropriately for capturing the data necessary to build a general picture of the motivators
and demotivators of user intention to adopt wireless messaging in telehealth for healthy
behaviour.

5.3 Experiment Administration and Data Collection

The study was run in two stages: in March-May (Spring) 2006 and in September-
November (Fall) 2006. The subjects were recruited in several ways:

e by advertising three times (once in March 2006 and twice in September and
October of 2006) through the main McMaster University Web site;

e by advertising through an e-mail addressed to all undergraduate and graduate
students in McMaster University DeGroote School of Business in September
2006;

e by running advertisements on the TV displays situated in the lobby of McMaster
University DeGroote School of Business in April 2006;
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e by posting advertisements on the advertising boards in McMaster University in
March-April and September-October 2006;

e by going to classes in the DeGroote School of Business of McMaster University
in April 2006, briefly presenting the research and distributing fliers with the URL
where potentially interested participants could read information about the study
and register, if they wished to do so;

* by going to classes in the DeGroote School of Business of McMaster University
in March and September 2006, presenting the research study, and leaving paper
information forms and baseline surveys to be completed by students interested in
participating, in a stress-free manner at their convenience; and,

e by presenting information about the study in March-April and September-October
2006, when requested by e-mail or verbally, in casual conversations, with people
who heard about the study through various channels.

The study involved data collection in three stages: at the baseline (beginning of
the experiment), during the one-month field experiment, and at the end of the field
experiment.

5.3.1 Data Collection at Baseline

Data collection at baseline was done through the initial survey, preceded by an
information form specific to this survey. In addition, participants were presented a brief
message regarding the positive consequences of taking vitamin C on a regular basis,
according to trusted sources (i.e., the BBC Web site) and a scenario on how SMS on their
cell phones could help to remind them to take their daily vitamin C pill, if they decided
so. After that they were asked to complete a brief feedback survey eliciting participant
usage patterns of cell phones and SMS, and possible existing patterns of vitamin C taking
as well as their attitude regarding vitamin C use. Finally, based on the scenario they were
presented, participants completed a survey regarding their perceptions, comments, and
suggestions of the possible use of SMS on their cell phones for this specific purpose.
Table 5.2 summarizes numerical data regarding this stage of data collection.

At the end of the baseline survey participants were presented with the possibility,
in a stress-free manner, to learn about potential participation in a field study identical to
that described in the scenario, if they wished to do so. Interested participants were
directed to a Web page describing the information specific for the field study. If they
indicated a willingness to participate in this study, they were randomly allocated to one of
the two groups (intervention or control).

A total of 335 participants completed the scenario-based survey. FEight
questionnaires (6 online and 2 on paper) were mostly incomplete and were discarded.
Also, 16 questionnaires (2 online and 14 on paper) were excluded because participants
did not meet one of the required conditions: being cell phone users. Numerical data
regarding the participant recruitment for the field study are summarized in Table 5.2.
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Table 5.2 Participants Involved in the Experiment

Category of participants Number of participants

Spring 2006 Fall 2006 Total

Completed the baseline scenario- 43 (online) 118 (online) 311

based survey 47 (on paper) 103 (on paper)

Willing to receive information about 37 115 152

the field experiment

Registered for the field experiment 13 (intervention) 39 (intervention) 52 (intervention)
12 (control) 38 (control) 50 (control)

Completed the field experiment 12 (intervention) 39 (intervention) 51 (intervention)
10 (control) 38 (control) 48 (control)

Of the 311 remaining questionnaires, 152 showed that participants were willing to
receive more information about the field study and indicated their e-mail addresses for
this purpose. Each of these participants was sent an individual e-mail directing them to an
online information form. This form offered details about the field experiment, stating the
mandatory conditions to be accepted for such a study, as shown in Section 4.3. When
they clicked the ‘Accept’ button on the online information form, participants were
randomly distributed into one of the two groups (intervention or control) by an automated
script. The next page the participants saw was specific information for their task during
the experiment, and their compensation. Finally, participants in each group indicated
through a brief survey their e-mail addresses and cell phone numbers. Overall, 52
participants registered for the intervention group and 50 for the control group.

Participants who registered for the field experiment met with the investigator
individually to receive a bottle of vitamin C pills. Each bottle was purchased from a
pharmacy, and contained 100 pills of 500 mg each. Thirty one participants (eleven in the
intervention group) indicated that they would be using their own vitamin C pills or
multivitamins for the experiment. Nonetheless, to be fair, these participants were offered
the bottle of vitamin C pills along with their financial compensation at the end of the
experiment.

Participants were aware of the existence of the two groups. Besides the
information about the experiment they received when registering, they were also given
indications and provided answers to their questions during the individual meetings with
the investigator and through e-mails, if they asked, at the beginning of the experiment.

5.3.2 Data Collection During the Field Experiment

During the field experiment all participants were supposed to take one vitamin C
pill (or their multivitamins) every day. While participants in the intervention group
received reminders by SMS (basic, reinforcement, or correcting, as described in Chapter
4), subjects in the control group had no such SMS activity. Data collection during the
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field study was performed mainly with the help of a software application developed by

Allegro Wireless Inc. Mississauga, Ontario. This software application sent SMS

reminders exactly as described in Subsection 4.2 and Appendices C and D, and collected

participant SMS response content and time stamped each response. Six participants in the

spring and 14 in the fall started the study up to one week after the main batch of
participants. The software application was programmed to run just once, and exactly for

one month. In order to ensure every person participated for the required one-month -
period, late participants were sent the necessary additional SMS messages from a regular

cell phone, after the software application completed the main cycle. Similarly, late

participant responses were received on the same cell phone and recorded manually.

5.3.3 Data Collection at the End of the Field Experiment

Data collection at the end of the field study was conducted exclusively online,
when participants were sent individual e-mails directing them to an online survey that
depended on the group they participated in (intervention or control). The last question of
this survey asked participants to provide their cell phone numbers. This made it possible
to match their baseline and final survey responses. After completing the final
questionnaire, participants were given the promised financial compensation through
individual meetings. This amounted to $30 for the participants in the intervention group
(they were involved in more activities and text messaging would cost them a small
amount) and $15 for participants in the control group. During these meetings participants
were also debriefed about the full layout and the aims of this research.

The number of participants who completed the final survey is presented in Table
5.2. Two participants in the control group and one in the intervention group did not
complete the final survey. During the experiment one participant indicated that he/she did
not want to receive SMS any more. However he/she completed the final survey so was
considered as having interrupted the study and not withdrawn. Overall, 51 participants in
the intervention group and 48 in the control group completed the study. This was very
close to the number of 100 participants in the original study plan. Figure 5.1 presents a
flow diagram of participant involvement in the study.
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Figure 5.1 Flow Diagram of Participant Involvement in the Study

5.4 Data Treatment

Since participants joined this research at two times (spring or fall 2006), a
mandatory step in the data analysis was to test for statistical differences in responses to
the surveys from the temporal point of view for each of the two groups completing the
experiment (i.e., intervention and control). The test for statistical differences in the
responses used the Multiple Analysis of Variance (MANOVA) technique (Tabachnik and
Fidell 2001).

A first analysis was to test for differences in the intervention group (i.e., 51
participants) in terms of the time of the experiment (spring or fall). Two MANOVA
analyses were separately conducted in this case: one for the behavioural data (regarding
the means of the constructs in the research model including the attitude toward taking
vitamin C) and the other one for self-reported factual data (regarding the pattern of cell
phone and SMS use as well as taking vitamin C). The Multivariate General Linear Model
available with SPSS 14.0 software was used. The analyses did not reveal significant
differences in either of the two data categories, i.e., for the means of the items in the
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theoretical model (Wilk’s Lambda = 0.907, significance level = 0.888) or for the factual
data (Wilk’s Lambda = 0.723, significance level = 0.069). The higher the values for the
Wilk’s Lambda coefficient (ranging between 0 and 1) and the higher the significance
level, the more similar the groups are.

Tests for differences in the control group (48 participants) were also conducted.
As the ANOVA test for the only behavioural data compared here (attitude toward
adherence) did not reveal any difference between the spring-fall sub-groups (significance
level = 0.965) and the MANOVA test for the factual data did not indicate significant
differences either (Wilk’s Lambda = 0.892, significance level = 0.780), it was concluded
that there was no temporal bias for the results from either the intervention or the control

group.
5.5 Participant Demographics

Results regarding participant demographics and relevant background are
presented in this section. Data examined concern age, gender, as well as cell phone and
SMS experience and activity for the scenario-based, intervention, and control group
respectively.

5.5.1 Gender

An analysis by gender revealed that 51.4% of the respondents in the scenario-
based survey, 56.9% in the intervention group and 56.3% in the control group (at
endpoint for the latter two) were female. While 23 people in the scenario-based survey
did not reveal their gender, there were no missing data for the field experiment groups. A
binomial nonparametric test (i.e., not making assumptions on the data distribution) was
conducted to test whether the proportion of females differed significantly from the
theoretical 50%. The Z approximation revealed no statistical significance of the
proportion of females (and, implicitly of males) from the theoretical 50-50 distribution:
p=.680 for the scenario sample, p=.401 for the intervention group, and p=471 for the
control group.

5.5.2. Age

Respondents indicated their age on a continuous scale. Participant age ranged
from 18 to 64 years for the scenario-based survey (mean 23.5, median 22.0). Twenty
participants in the scenario-based sample did not indicate their age. In the intervention
group age ranged between 18 and 51 years (mean of 23.9 and median 21.0) while in the
control group the range was 18 to 48 years (mean 24.0 and median 21.5), both at the
experiment’s endpoint. Figure 5.2 presents detailed age demographics. About three
quarters of the sample were less than 24 years old. '
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Figure 5.2 Age Distribution of the Participants

5.5.3 Cell Phone and SMS Experience and Activity

According to participant self-reports of cell phone usage, experience with cell
phones ranged from 1 month to 10 years for the scenario-based survey (mean 48.7
months and median 48.0), from 9 months to 10 years for the intervention group (mean
49.5 months and median 48.0), and from 2 months to 10 years for the control group
(mean 38.2 months and median 36.0). One participant in the control group was not
specific on cell phone experience (“‘few years”), two participants in the intervention
group were less precise (e.g., “more than 72 [months]”), and five participants in the
scenario group were vague (e.g., “‘forever”, or “ages”).

Participant SMS experience tended to be less than cell phone experience in years.
Participants in the scenario sample indicated a range from zero months to 10 years for the
scenario-based survey (mean 29.8 months and median 24.0), those in the intervention
group from zero months to 10 years (mean 31.8 months and median 30.0), and those in
the control group from zero months to 9.5 years (mean 25.6 months and median 24.0).
About the same participants as in the case of cell phone usage were not sure about their
SMS usage and made similar non-precise comments.

According to participant self-reported figures, the range in the number of SMS
messages received was from zero to 460 per week for the scenario-based survey (mean
16.3 and median 7.2), from zero to 150 for those in the intervention group (mean 14.4
and median 7.0), and from zero to 460 for those in the control group (mean 24.5 and
median 5.0). In terms of SMS messages sent, participants reported from zero to over 330
per week for the scenario-based survey (mean 15.3 and median 5.0), from zero to 60 for
those in the intervention group (mean 12.2 and median 5.0), and from zero to 334 for
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those in the control group (mean 23.0 and median 4.0). A few participants were not
specific in their responses (e.g., “sometimes > 40”, “50-60", “less than 10”, “around 8)
and some mentioned very high numbers (above 300 or 400 SMS received/sent per week).
Nonetheless, the analysis shows that the vast majority of the participants reported SMS
activities below 10 messages per week with smaller figures for the SMS sent compared to
those received. Table 5.3 synthesizes key figures on cell phone and SMS experience and
activity.

Table 5.3 Cell Phone and SMS Experience and Activity

Cell phone and Group Range Mean Median

SMS demographics
Scenario-based 1 month to 10 years 48.7 months 48.0 months

Cell phone ~ETOUP

experience Intervention group 9 months to 10 years 49.5 months 48.0 months
Control group 2 months to 10 years 38.2 months 36.0 months
Scenario-based 0 months to 10 years 29.8 months 24.0 months

_group

SMS experience Intervention group 0 months to 10 years 31.8 months 30.0 months
Control group 0 months to 9.5 years 25.6 months 24.0 months
Scenario-based 0 to 460 16.3 7.2

SMS messages £roup

received per week Intervention group 0to 150 144 7.0
Control group 0 t0 460 24.5 5.0
Scenario-based Oto 334 15.3 5.0

SMS messages sent Eroup

per week Intervention group 0to 60 12.2 5.0
Control group 0to334 23.0 4.0

Overall, the analysis of the participant demographics shows that participants were
young people with a wide range of experience with cell phones and a wide range of SMS

message activity.

5.6 Quantitative IS Study

The main objective of the IS quantitative research was to answer research
questions one to four, as presented in Subsection 2.4, by examining the theoretical
research model presented in Subsection 3.5. This involved several steps, as follows.
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5.6.1 Preliminary Steps

Preliminary steps for the quantitative data analysis regarded the specification of
the sample examined and appropriate data treatment. Based on the philosophy that
participants who have actually used the proposed TMT application are in the best
position to express their perceptions about the system, the testing of the theoretical model
was done using the sample of 51 participants in the intervention group. According to the
sample size specifications presented in Subsection 4.5 (Bontis 1998; Chin 1998;
Jarvenpaa, Shaw et al. 2004), this sample is larger than the minimum of 40 required for
this research by the PLS technique that was used to analyze the experimental data.

Of the 51 responses, one case was deleted because a visual inspection identified a
lack of frankness in the participant’s answers. The remaining 50 cases were considered
valid. In terms of demographics, this 50-case sample consisted of 56.0% females and the
average age was 24 years, with a range of 18 to 51 and a standard deviation of 7.4.

One preliminary step was to test for statistical differences between the cases with
no missing data and those where the participants failed to answer one or several
questions, according to the recommendations of Moore (2000). Only one response was
missing in one case of the self-reported factual data (specifically about taking vitamins,
and not directly related to the theoretical model), so no analysis was done in this case.
Seven cases in the theoretical model had at least one missing behavioural answer. The
differences between the complete cases and those with missing data were analyzed using
two MANOVA tests: one for the items in the theoretical model and another for selected
items referring only to extrinsic motivation, intrinsic motivation, and behavioural
intention. The results (Wilk’s Lambda = 0.990, significance level = 0.517 in the first
analysis and Wilk’s Lambda = 0.917, significance level = 0.946 in the second analysis)
confirmed that there was no difference in item scores between fully completed and
partially completed questionnaires.

A further preliminary step in data analysis was to test for common method bias,
using Harman’s one-method test (Bart, Bontis et al. 2001). This method consists of
entering all items pertaining to the theoretical model into an exploratory factor analysis.
The unrotated solution produced six factors with eigenvalues greater than one, the
smallest eigenvalue being 1.227. The first factor accounted for 31.65% of the variance
and included items pertaining mostly to the perceived psychological risk and perceived
overall risk. The six factors isolated through this method accounted for 79.24% of the
variance. This analysis indicated that the variables do not load on a single factor. Thus
the variance recorded in the measurements of the items is not due to a presumably
common method.

The last preliminary step in the data analysis was to test for the normality of the
frequency distributions of items in the data model constructs. Based on other papers in
the field, a non-parametric Kolmogorov-Smirnov test was applied (Bontis 1998). All the
constructs in the model showed normality of the distributions at a significance level of
0.05 with the perceived psychological risk being the closest to this limit. In terms of
individual items, almost 50% (i.e., 11 out of 24) did not show normality at a significance
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level of 0.05. However, this was not considered an impediment for subsequent analysis,
since PLS features tolerance for non-normal data (Bontis 1998; Thomas, Lu et al. 2005).

5.6.2 Measurement Model

Before actually testing the measurement model produced by PLS, a recommended
step is to calculate the Cronbach alpha reliability coefficients for all multi-item scales. All
the coefficients calculated through SPSS 14.0 were above the 0.7 level considered
acceptable for further data analysis (Cronbach 1951). The values of these coefficients are
presented in Table 5.4.

The actual analysis was performed globally on the theoretical model using PLS
Graph 3.0 with bootstrap, following closely the guidelines of Gefen and Straub (2005).
The first step was to assess the reliability and convergent validity of the measurement
model. The loadings of the items on the constructs they were supposed to load on were
examined before going further. The first run of the program revealed acceptable loads for
all items of the constructs in the theoretical model except the second item for perceived
financial risk (PFR2) which displayed a loading of only 0.0058 and a z-value of 0.02.
This item was then removed from further analysis and PLS was rerun. The corresponding
Cronbach’s alpha for the remaining two items was re-evaluated. The values now revealed
that virtually all factor loadings and Cronbach’s alphas were above the value of 0.7 and
the item-total correlations were above 0.35. The average variance extracted (AVE) can be
calculated with the formula (Gefen and Straub 2005):

AVE = 2% (5.1)
DA+ (A=A

where 4; is the loading of each measurement item on its corresponding construct.
AVE produced by PLS was greater than the recommended value of 0.5 and the internal
consistency measure, calculated with the formula introduced by Fornell and Larcker
(1981), was higher than 0.7 for all constructs, consistent with recommended levels
(Bontis 1998; Bontis, Crossan et al. 2002; Jarvenpaa, Shaw et al. 2004).

The statistics for all the items pertaining to the constructs in the theoretical model
are presented in Table 5.4. A special mention is necessary for the PFR construct.
Cronbach’s alpha with three items is 0.710 but after dropping the second item, as
suggested by the PLS analysis, it became 0.679. However, the AVE is 0.723 and the
internal consistency 0.817. Therefore, this two-item scale was considered acceptable
from the reliability point of view.

138



PhD Thesis — M. Cocosila McMaster — Business Administration

Table 5.4 Statistics of the Measurement Model

Item | Mean | Standard | Factor Error Item-total | #-value | Internal consistency
deviation | loading correlation (Cronbach’s alpha;
AVE)
PFR1 3.59 1.49 0.969 0.298 0.517 3.25 0.817
PFR3 4.21 1.64 0.711 0.252 0.517 2.82 (0.679; 0.723)
PSR1 2.55 1.66 0.735 0.105 0.529 6.97
0.972
PSR2 2.13 1.17 0.932 0.047 0.773 19.73
(0.790; 0.754)
PSR3 2.04 1.01 0.924 0.037 0.708 25.20
PRR1 2.38 1.36 0.924 0.019 0.768 49.79 0.984
98
PRR2 2.87 1.68 0.876 0.054 0.753 16.16
(0.867; 0.794)
PRR3 2.94 1.62 0.872 0.042 0.739 20.82
PYRI1 1.98 0.94 0.887 0.033 0.730 26.98 0.988
98
PYR2 1.85 1.03 0.924 0.026 0.836 34.85
(0.891; 0.823)
PYR3 1.66 0.86 0.911 0.032 0.808 28.73
PORI1 1.85 0.94 0.724 0.088 0.437 8.26
0.968
POR2 2.63 1.39 0.778 0.065 0.535 11.97
(0.714; 0.643)
POR3 2.39 1.24 0.893 0.036 0.674 25.11
IM1 4.53 1.41 0.949 0.027 0.885 34.90 0.991
M2 4.64 1.50 0.941 0.017 0.857 53.90 '
(0.936; 0.888)
IM3 4.49 143 0.936 0.027 0.865 3441
EM1 4.77 1.72 0.827 0.110 0.721 7.53
EM2 5.27 1.42 0.929 0.049 0.849 18.85 0.983
EM3 5.02 1.62 0.973 0.009 0.936 102.69 (0.923; 0.821)
EM4 5.15 1.54 0.888 0.054 0.807 16.42
BI1 5.61 1.31 0.986 0.006 0.944 170.82 0.997
BI2 5.90 1.40 0.985 0.006 0.944 176.23 (0.971; 0.972)

Note: PFR — perceived financial risk, PSR — perceived social risk, PRR — perceived privacy risk, PYR -
perceived psychological risk, POR — perceived overall risk, IM — intrinsic motivation, EM — extrinsic
motivation, BI — behavioural intention to use, 1...4 — scale items

From the table above, all the constructs have high reliability and convergent
validity since Cronbach’s alpha, internal consistency, AVE, and item-total correlations
are above the recommended thresholds. This conclusion is substantiated by the high item
loading as well as by the r-values for the item loadings that indicated significance at the
0.01 level for PFR3, at the 0.005 level for PFR1, and at 0.000 for the other items.
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The next step was to evaluate the discriminant validity of the constructs. A first
test for this is to compare the item loadings on their associated constructs to the cross-
loadings with other constructs. A matrix of loadings and cross-loadings was built
following the guidelines of Gefen and Straub (2005). Visual inspection of the resulting
matrix depicted in Table 5.5 shows that items load higher on the constructs they are
supposed to load on (figures shown in bold) compared to the other constructs (seen on the
rows of this matrix). This is an indication of adequate discriminant validity (Bontis,
Crossan et al. 2002).

Table 5.5 Loadings and Cross-loadings

PFR PSR PRR PYR POR IM EM BI
PFR1 0.969 0.084 0.193 0.271 0.474 -0.329 -0.193 -0.551
PFR3 0.711 0.083 0.059 0.095 0.292 -0.377 -0.432 -0.508
PSR1 0.015 0.735 0.125 0.353 0.318 -0.302 -0.244 -0.001
PSR2 0.080 0.932 0.145 0.359 0.329 -0.155 0.016 -0.014
PSR3 0.125 0.924 0.196 0.527 0.317 -0.111 -0.110 -0.027
PRR1 0.239 0.203 0.924 0.655 0.672 -0.122 -0.103 -0.166
PRR2 -0.001 0.052 0.876 0.451 0.373 -0.044 -0.062 0.022
PRR3 0.193 0.221 0.872 0471 0.433 0.150 0.102 -0.067
PYRI1 0.330 0.395 0.668 0.887 0.636 -0.092 -0.211 -0.215
PYR2 0.178 0.447 0.439 0.924 0.614 -0.118 -0.119 -0.138
PYR3 0.158 0.500 0.523 0.911 0.599 -0.183 -0.178 -0.184
POR1 0.061 0.573 0.570 0.696 0.724 -0.139 -0.166 -0.177
POR2 0.565 -0.007 0.379 0.360 0.778 -0.338 -0.256 -0.481
POR3 0.484 0.323 0.451 0.585 0.893 -0.393 -0.382 -0.428
IM1 -0.329 -0.143 -0.001 -0.077 -0.304 0.949 0.462 0.645
M2 -0.392 -0.274 -0.077 -0.190 -0.430 0.941 0.551 0.575
IM3 -0.345 -0.152 0.025 -0.134 -0.309 0.936 0.552 0477
EM1 -0.253 -0.093 -0.106 -0.076 -0.236 0.445 0.827 0.304
EM2 -0.246 -0.098 -0.011 -0.147 -0.334 0.554 0.929 0.441
EM3 -0.285 -0.094 -0.033 -0.214 -0.360 0.565 0.973 0435
EM4 -0.240 -0.194 0.022 -0.247 -0.302 0416 0.888 0.316
BI1 -0.552 -0.019 -0.058 -0.183 -0412 0.447 0.622 0.986
BI2 -0.627 -0.016 -0.125 -0.211 -0.490 0.382 0.565 0.985
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A second test for discriminant validity 1s to compare the correlations between the
constructs with the square root of the average variance extracted (Turel, Serenko et al.
2007). Table 5.6 synthesizes these data: on the diagonal are the square roots of the AVE
values for all constructs in the model, while in the off-diagonal are the correlations
between the constructs obtained through the procedure described by Gefen and Straub
(2005). Visual inspection of that table shows that the diagonal elements are larger than
the off-diagonal (i.e., the variance shared with other constructs). Therefore one can affirm
that there is appropriate discriminant validity of the constructs (Igbaria, Parasuraman et
al. 1996; Compeau, Higgins et al. 1999).

Table 5.6 Correlations and Average Variance Extracted

PFR PSR PRR PYR POR IM EM BI
PFR 0.850
PSR 0.092 0.868
PRR 0.175 0.185 0.891
PYR 0.249 0.492** | 0.606** 0.907
POR 0.473** 0.368** | 0.576** 0.681*+* 0.802
IM -0.283* -0.128 -0.034 -0.189 -0.345* 0.942
EM -0.378** -0.204 -0.021 -0.143 -0.372%* 0.554** 0.906
BI -0.598%** -0.018 -0.092 -0.200 -0.457%* 0.421** | 0.602** | 0.986

Significance levels: * =0.05; ** =0.01

Note: PFR — perceived financial risk, PSR — perceived social risk, PRR — perceived privacy risk, PYR —
perceived psychological risk, POR — perceived overall risk, IM - intrinsic motivation, EM ~ extrinsic
motivation, BI — behavioural intention to use

According to the reliability and construct validity analysis, it can be concluded
there is some confidence that the model constructs proved to have adequate reliability as
well as convergent and discriminant validity.

5.6.3 Structural Model

The structural model was evaluated using PLS-Graph 3.0 with jackknife to
estimate the significance of the path coefficients. Figure 5.3 shows the structural model
and Table 5.7 the hypothesized path significance testing in the light of the structural
model evaluation.
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Figure 5.3 The Structural Model Evaluation

Table 5.7 Path Significance Tests

Extringic
Motivation
(EM)

Intrinsic
Motivation
(™

0.074

R-square =

Use TMT
(81)

Path Path Standard t-value Significance Test result
coefficient error level
PFR-PYR 0.124 0.129 1.010 0.317 rejected
PSR-PYR 0.386 0.121 3.235 0.002 supported
PRR-PYR 0.513 0.101 5.128 0.000 supported
PYR-POR 0.681 0.101 7.047 0.000 supported
POR-IM -0.372 0.142 2.521 0.015 supported
POR-EM -0.161 0.139 1.035 0.306 rejected
POR-BI -0.259 0.150 1.900 0.063 rejected
IM-EM 0.494 0.120 4.258 0.000 supported
IM-BI 0.465 0.175 2.601 0.012 supported
EM-BI 0.074 0.171 0.438 0.663 rejected

R-square =
0.430

Behavioural
intention to

According to the results of the evaluation, most of the paths hypothesized in the
theoretical model are supported. The model demonstrated that the overall risk perception
(POR) is strongly influenced by the perceived psychological risk (PYR) and this, in turn,
has perceived social risk (PSR) and perceived privacy risk (PRR) as antecedents. Also, as
expected, the overall risk perception diminishes intrinsic motivation (IM) and this latter
has a strong effect on extrinsic motivation (EM): if people perceive the enjoyment side of
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using a technology for a specific purpose, they also tend to see usefulness in that
technology.

The evaluation of the structural model did not support the hypothesized linkages
between the perceived financial risk (PFR) and the overall risk perception, or between the
extrinsic motivation and overall risk and extrinsic motivation and behavioural intention.
This means that the perceived financial risk is not an antecedent of the overall risk in the
use of SMS technology for improving adherence to a preventive healthcare activity.
Furthermore, extrinsic motivation does not play a role in the adoption picture: adoption
intention is positively related to the enjoyment of the activity. Also note that perceived
overall risk has a negative effect on the subjects’ behavioural intention (BI) to adopt SMS
for this activity, although this path is not quite significant.

It is evident from Figure 5.3 that the model demonstrated moderately-high
explanatory power. The R-square value for the BI construct was 0.430, a level relatively
common in many IS studies (Moon and Kim 2001). The values of R-square associated
with perceived psychological risk, perceived overall risk, and extrinsic motivation were
in the same range. The R-square for intrinsic motivation is comparatively smaller, but
behavioral studies in IS and specifically technology adoption studies often report even
lower values for R-square, according to the Moon and Kim study.

5.6.4 Saturated Model

The theoretical model proposed by this work was intended for application in
explaining the possible adoption of a relatively new technology in a totally new area. The
model is at the intersection of consumer behaviour studies and technology adoption
studies, where an imperfect theoretical foundation exists, especially in terms of the
influence of perceived risk on adoption intention. It is therefore fully justified to test a
saturated model so as to explore in depth all the possible links between the model
constructs. In the fully saturated model there are an additional 18 paths between
constructs. All the paths (initial and additional) were simultaneously evaluated through
the PLS program and the results are presented in Tables 5.8 and 5.9.
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Table 5.8 Significance Tests in the Saturated Model for Paths in the Initial Model

Initial Model Saturated Model Absolute

Path Path t-value { Test result Path t- Test result change of

coefficient coefficient | value coel;;tclilen ¢
PFR-PYR 0.124 1.010 rejected 0.095 0.985 rejected 0.029
PSR-PYR 0.386 3.235 supported 0.377 3.214 | supported 0.009
PRR-PYR 0.513 5.128 supported 0.526 4.974 | supported 0.013
PYR-POR 0.681 7.047 supported 0.397 2.202 | supported 0.284
POR-IM -0.372 2.521 supported -0415 1.636 rejected 0.043
POR-EM -0.161 1.035 rejected -0.155 0.981 rejected 0.006
POR-BI -0.259 1.900 rejected -0.234 1.542 rejected 0.025
IM-EM 0.494 4.258 supported 0.452 2.432 | supported 0.042
IM-BI 0.465 2.601 supported 0401 2.142 | supported 0.064
EM-BI 0.074 0.438 rejected 0.008 0.047 rejected 0.066

Examination of the data in Table 5.8 shows that, in the saturated model compared
to the initial model, the paths tended to maintain about the same values for the
coefficients and levels of significance. However, there are a few remarkable differences:

e the PYR-POR coefficient link, while remaining significant, dramatically
decreased from 0.681 to 0.397 and its #-value from 7.047 to 2.202; and,

e without suffering much change in the coefficient value, the path POR-IM lost its
significance.

These changes can be better understood by examining Table 5.9. In that table,
notice the appearance in the saturated model of two strong links with moderately high
coefficients (above 0.3), both significant at the 0.05 level. This means that the saturated
model showed a direct and relatively strong influence of the perceived financial risk over
perceived overall risk and even over behavioural intention. Since a part of the influence
of PFR is exercised directly on POR and another part on BI, the PYR-POR link lost its
strength and significance. The change in significance of the path POR-IM (not so
important when examining the associated r-value) can be explained mostly by the way
PLS analyzes data. Thus, PLS attempts to optimize the variance explained by all the
constructs in the model. This causes a redistribution of the path coefficients when new
paths are added to the model, as in the case of the saturated model.
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Table 5.9 Significance Tests for New Paths in the Saturated Model

Path Path t-value Significance Test result
coefficient level
PFR-PSR 0.096 0.484 0.631 rejected
PFR-PRR 0.141 0.710 0.481 rejected
PFR-POR 0.322 2.063 0.044 supported
PFR-IM -0.261 1.490 0.143 rejected -
PFR-EM -0.103 0.553 0.583 rejected
PFR-BI -0.358 2.236 0.030 supported
PSR-PRR 0.175 0.846 0.402 rejected
PSR-POR 0.078 0.395 0.695 rejected
PSR-IM -0.154 0.525 0.602 rejected
PSR-EM 0.053 0.194 0.847 rejected
PSR-BI 0.205 1.251 0.217 rejected
PRR-POR 0.268 1.530 0.132 rejected
PRR-IM 0.198 1.195 0.238 rejected
PRR-EM 0.144 0.620 0.538 rejected
PRR-BI 0.108 0.776 0.441 rejected
PYR-IM 0.143 0.150 0.881 rejected
PYR-EM -0.115 0.085 0.993 rejected
PYR-BI -0.073 0.327 0.745 rejected

In terms of R-square values the saturated model generated the changes captured in
Table 5.10 below. The saturated model had an increase in variance explained for the
perceived overall risk and for the final construct, the behavioural intention to adopt the
technology.

Table 5.10 Variance Explained Values in the Initial Model and Saturated Model

PYR POR M EM BI
Initial model 0.531 0.463 0.138 0.329 0.430
Saturated model 0.526 0.595 0.271 0.349 0.572

From the data above it appears that the new direct paths PFR-POR and PFR-BI
have a significant influence on the theoretical model. In their seminal paper that
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introduced multi-item constructs for the facets of perceived risk, Stone and Grenhaug
(1993) report indeed that during several trials they found a strong direct path between
financial risk and overall risk. They called for future research to explore this possible link
since it does not match their theoretical model, where PYR mediates the influence of all
the other risk facets.

The present study may offer an explanation for such a link: in some situations the
influence of the financial side is so important that it overshadows the other facets of the
perceived risk. This may be the case here: as study participants are young healthy
individuals for whom a prophylactic intervention using a common pill (i.e., vitamin C)
would not make a big difference, aspects such as social risk or privacy risk are less of a
concern. Also, as the individuals did not actually subscribe to a plan involving this type
of intervention for a longer period of time, perceived psychological risk that would
capture possible concerns in making a choice is again less of a concern. But since all the
participants have cell phone experience and know that any cell phone activity costs
money, their financial concerns are very strong. This may explain the direct influence of
the perceived financial risk on the overall risk and, possibly, on behavioural intention.

5.6.5 Improved Theoretical Model

Due to the strength and significance of the new paths PFR-POR and PFR-BI, as
well as to the increase of the R-square value for BI from 0.430 to 0.572 for the saturated
model, several new models were tested, with the intent of identifying a better model that
would have a maximum gain in terms of R-square but with a minimum of new paths
added (i.e., to maintain parsimony). After several trials the best model was found to meet
these two contradictory demands while maintaining the theoretical support of previous
work reported by Stone and Grenhaug (1993) and Featherman and Pavlou (2003). This
model was obtained by replacing the direct non-significant path between PFR and PYR
with the significant and relatively strong path between PFR and POR. This is in
accordance with Stone and Grenhaug (1993), so it has some theoretical support. With
these changes, the improved model appears in Figure 5.4.
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Significance levels: * =0.05; ** =0.01; ***=0.001
Figure 5.4 Evaluation of Improved Theoretical Model

The improved model can be termed as superior to the original model because
three out of five endogenous constructs (including BI) have higher R-square values and,
further, there are more significant paths at higher significance levels. Of special attention
are the new significant path between PFR and POR as well as the path POR-BI which
becomes significant at the 0.05 level. This improved model corresponds to the
recommendations in the literature regarding a good model: it should have significant
relationships between the constructs and high R-square values (Bontis 1998; Bontis,
Keow et al. 2000).

A visual inspection of the loadings of the outer model for the improved theoretical
model revealed virtually identical loadings and levels of significance compared to the
original model. Namely, the difference in loadings was below 1% for all items except
those of PFR and POR, which displayed 1 to 8% higher loadings. Furthermore, AVE
values for all constructs were identical to those in the original model except for PFR
which AVE increased from 0.723 to 0.748. Therefore, since virtually no alterations of the
outer model occurred and changes, if any, took place in a favourable direction, it was not
necessary to rerun the entire structural analysis of the improved model. This improved
model, which is a slightly different form of the proposed theoretical model and has also a
theoretical justification in the literature, is the basis for the analysis that follows.

5.6.6 Hypotheses Tests

Hypothesis HI states that perceived overall risk will be explained by perceived
psychological, financial, social, and privacy risk. In the current model these risk facets
explain about 55.1% of the variance of the overall risk, which is lower than the Stone and
Grenhaug (1993) results where individual risk facets explained 88.8% of the overall risk.
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The value is also smaller than those in other consumer behaviour studies. For instance,
Kaplan and collaborators (1974) reported 73-74% and Brooker (1984) found 62.9% of
the variance of the overall risk was explained by the risk facets. Referring to the
originally tested model (Figure 5.3), R-square for POR was even less, at 46.3%. It is
therefore concluded that H/ can only be partially supported. Possibly some other risk
facets not taken into account in the current study (such as performance or time risk)
account for the unexplained variance.

Hypothesis H2 states that perceived psychological risk will be correlated with
perceived financial, social, and privacy risk. From data depicted in Table 5.6 (which
remains valid for the improved model) PYR is indeed strongly correlated with PSR
(correlation coefficient = 0.492 significance level = 0.05) and with PRR (correlation
coefficient = 0.606 significance level = 0.05) but not with PFR (correlation coefficient =
0.249 not significant). This may have the same explanation as described above regarding
the direct link between PFR and POR that was also discovered by Stone and Grenhaug
(1993) in some of their studies. Therefore it is concluded that H2 can only be partially
supported (and there is no differentiation between the original and improved models).

Hypothesis H3 states that perceived financial, social, and privacy risks will be
mediated through perceived psychological risk, to influence perceived overall risk. In the
initial model (where there is a non-significant path between PFR and PYR) and in the
improved model (where there is no path between PFR and PYR) the psychological risk
does not mediate the influence of the financial risk. The mediation effect was nonetheless
tested for the two other risk facets, PSR and PRR. The procedure follows the steps
described by Cocosila, Turel, Archer et al. (2006) by applying the Baron and Kenny
procedure (Baron and Kenny 1986).

A model with direct links between PSR and POR as well as PRR and POR but no
links between PSR and PYR and PRR and PYR was run first. Data regarding the path
coefficients and their standard errors were compared with corresponding data from the
improved theoretical model as well as from a model with all the links between PSR,
PYR, and POR on one side and PRR, PYR, and POR on the other side. In addition, a
visual inspection of the factor loadings of all models was conducted as a check for the
compatibility of the tested constructs. This would ensure that changes in path coefficients
would result from structural differences and not from differences in the measurement
model. The results are depicted in Table 5.11.
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Table 5.11 Results of Mediation Tests

Model tested Path Path Standard t-value Significance

coefficient error level

Direct links PSR-POR 0.221 0.135 1.674 n.s.
PSR-POR PRR-POR 0.468 0.126 3.685 0.001

PRR-POR

Theoretical PSR-PYR 0.394 0.126 3.202 0.01
model PRR-PYR 0.532 0.093 5.455 0.001
PSR-PYR 0.388 0.127 3.185 0.01

PSR-POR 0.076 0.150 0.541 ns.

PYR-POR 0.389 0.177 2.068 0.05

All-links model

PRR-PYR 0.537 0.093 5.808 0.001

PRR-POR 0.265 0.199 1.670 ns.

PYR-POR 0.389 0.177 2.068 0.05

An examination of Table 5.11 shows that the direct path between PSR and POR is
not significant, whereas the indirect path through PYR is. Therefore PYR fully mediates
the effect of the perceived social risk on the perceived overall risk. Regarding PRR, the
direct path to POR is significant but when the mediator PYR is added, this path becomes
non-significant. To check for possible partial mediation (Sobel 1982; MacKinnon,
Lockwood et al. 2002) a Sobel test was performed, using the formula at
http://www.psych.ku.edu/preacher/sobel/sobel.htm. The test yielded a value of 2.05,
significant at the 0.05 level. This suggests that the full mediation of PYR is significant for
the link between PRR and POR. Since PYR is fully mediating the links between PSR and
POR as well as between PRR and POR, but does not mediate the effect of PFR
hypothesis H3 is only partially supported.

Hypotheses H<4, stating that perceived overall risk will reduce intrinsic
motivation, and H6, that intrinsic motivation will have a positive effect on extrinsic
motivation, are supported by highly significant links in the theoretical model, as shown in
Figure 5.4. Hypotheses H7a, according to which intrinsic motivation will have a positive
direct effect on behavioural intention, and H7c, stating that perceived overall risk will
have a negative direct effect on behavioural intention, are equally supported.

Hypothesis HS5, that perceived overall risk will decrease extrinsic motivation, is
not supported due to the non-significance of the path between POR and EM. The path
linking EM and BI is also non-significant and this leads to the rejection of hypothesis
H7b, which states that extrinsic motivation will have a positive direct effect on
behavioural intention. A common interpretation of the results for hypotheses H5 and H7b
shows that extrinsic motivation plays a non-significant role in this model due to the fact
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that the participants in the experiment were young healthy individuals who did not see an
obvious usefulness of such a prophylactic intervention.

The situation might change when dealing with ill participants for whom the
extrinsic motivation to use such a mobile application would be completely different.
Therefore it is believed that the model maintains its generality, despite the fact that paths
leading to and from EM are not significant.

Another important conclusion is that when people perceive a sufficiently high
enjoyment by using a technology, this may be enough to lead to its adoption, although its
usefulness is not apparent. This may lead to suggestions for educational interventions
regarding new IT in healthcare where, by making things more pleasant, some behavioural
changes could be induced although end-users might doubt their usefulness.

5.6.7 Effect Size

A refinement of the R-square analysis is to look at the individual effect of the
independent variables on the dependent variables, thus having a better picture of the
predictive power of the theoretical model. Predictive power (or the impact, or the effect
size) of the independent variables on the dependent variables can be explained by a
formula introduced by Chin (1998):

2 Riicluded _Rezxcluded
f R (5.2)

included

where Rzi,,cluded is the R’ value when the independent construct is included in the model
and R’.ciudes When this construct is not included in the model. Step values for fz
recommended by Chin (1998) based on Cohen’s (1988) work are: 0.02 for small, 0.15 for
medium, and 0.35 for large effect of the predictor at a structural level. This analysis 1s
useful in determining if a single independent variable has a significant influence on the
predictive power of the dependent variable. Predictive power was calculated in turn for
PYR, POR, and BI (i.e., all the nodes with at least two significant paths leading to them)
by removing one link going into each of those nodes in turn and running the model in
order to record the R-square values for the three constructs. The values obtained are
presented in Table 5.12.
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Table 5.12 Size Effects on the Endogenous Constructs

Dependent variable Independent variables
Riuciuded 0.516 PSR PRR
PYR R exctuded — 0.370 0.244
£ — 0.30 0.56
Effect — medium large
R juctuded 0.551 PFR PYR
POR R exctuded - 0.463 0.285
f — 0.19 0.59
Effect — medium large
Rinciuded 0.434 POR M
BI R cxcluded — 0.375 0.297
£ — 0.10 0.24
Effect — small medium

The calculated values for f° show that privacy (PRR) is most important for the
psychological risk (PYR), psychological risk most important for the overall risk (POR),
and intrinsic motivation (IM) most important for behavioural intention (BI) to adopt SMS
in adherence improving interventions.

5.6.8 Influence of Control Variables

The impact of the control variables in the model is analyzed by adding separately
one control variable into the model at a time. Their influence is then detected by
comparing the R-square values . for all the endogenous constructs with the values
corresponding to the uncontrolled model.

A special discussion is needed here for attitude toward adherence, which is a four-
item construct. A preliminary analysis of Cronbach’s alpha indicated a value of 0.740.
However, when running the PLS model with this construct included, its AVE was only
0.470, with a loading of the fourth item of only 0.290 and a #-value of 0.773. After
dropping this item and re-running SPSS and PLS, Cronbach’s alpha increased to 0.768
and the AVE to 0.592 so the measure was considered to have acceptable reliability and
convergent validity. A visual inspection of the loadings and AVE values for the
constructs in the theoretical model revealed virtually no changes, compared to the
uncontrolled situation. Therefore it was concluded that the introduction of attitude toward
adherence does not affect the measurement model and changes in R-square come mostly
from structural changes. Table 5.13 synthesizes the results obtained in terms of R-square
values.
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Table 5.13 Variances Explained in the Uncontrolled and Controlled Model

Control variables PYR POR IM EM BI

Uncontrolled model 0516 0.551 0.146 0.329 0.434
Attitude toward adherence 0.520 0.558 0.159 0.399 0.489
Gender 0.512 0.576 0.210 0.360 0.437
SMS experience 0.520 0.551 0.147 0.330 0.434

The results indicate that SMS experience had virtually no influence on
dependencies in the model. The influences of the other two control variables are marginal
with some noticeable exceptions. Attitude toward adherence improved more substantially
the R-square of EM and BI and gender that of IM, so a further analysis was undertaken
for the path coefficients and their significance. Data for this analysis are captured in
Table 5.14.

Table 5.14 Path Coefficients Between the Control Variables and the Endogenous Constructs in the
Controlled Model

Control variables PYR POR IM EM BI
Attitude toward Path coefficient 0.067 -0.098 0.117 0.273 0.255
adherence
t-value 0.871 1.045 0.464 2.020 2.835
Significance n.s. ns. n.s. 0.05 0.01
Gender Path coefficient -0.025 0.155 0.264 0.189 -0.065
t-value 0.123 1.370 1.870 1.428 0.453
Significance n.s. n.s. n.s. n.s. I.S.
SMS experience Path coefficient -0.054 0.017 0.036 -0.034 -0.004
t-value 0.445 0.045 0.341 0.208 0.059
Significance n.S. ns. n.s. ns. n.s.

The table shows that attitude toward adherence has a positive direct influence on
EM and on BI. Therefore, as people tend to see the benefits of taking vitamin C they also
tend to see usefulness in a service like TMT and to adopt such a service. The path
coefficient analysis confirmed that gender and SMS experience play no role in the
adoption of SMS for use in adherence-improving initiatives.

Another test was for age as a possible influencer. Although age was not
considered a potential control variable for this study because the participants were in a
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relatively narrow age range, a test for age as a possible control variable was also
performed since age is usually tested in this posture in many studies. The results showed
that age had no influence on the model: the changes in R-square values for the
endogenous constructs were below 2% and all the paths leading to these constructs were
non-significant.

5.7 Qualitative IS Study

The goal of the qualitative IS study was to enrich the findings of the quantitative
study by both deepening and widening the findings of the quantitative study. Participants
in the intervention group were asked to answer the following questions at the end of the
study:

Q1: Indicate as many as three reasons why you WOULD LIKE to use TMT;
Q2: Indicate as many as three reasons why you WOULD NOT LIKE to use TMT;

(Q3: Based on your experience with taking vitamin C and this study, please
provide recommendations for the designers of a system like TMT;

(Q4: Please indicate other thoughts, concerns, and recommendations about TMT.

The analysis of these questions was done through content analysis, for which four
separate codebooks (presented in Appendix J) were developed. Since the first two of the
above questions refer to technology adoption issues, and since the aim of the qualitative
study was to complement the quantitative study, the codebooks for these questions were
developed starting from the theoretical model of this study and other technology adoption
studies. Codebooks began with several large categories at the first level. Then these
categories were discretized into level-two and these latter, in turn, into level-three
categories through an iterative process that required several rounds of group splitting and
merging. The general philosophy was to keep the categories aligned with concepts and
constructs in the existing IS literature and previous mobile commerce studies (Miles and
Huberman 1994).

The codebooks for questions Q3 and Q4 were developed with a starting point
from the first two questions, having in mind the idea that respondents would very likely
provide recommendations and express thoughts and concerns related to what they liked
or did not like about the system. The same iterative process was conducted in several
rounds so as to provide codebooks anchored both in the IS literature and in the specifics
of this study.

Following the idea that the qualitative study should enrich the quantitative study,
the responses from the 51 participants in the intervention group were taken into account
in the content analysis. Following the principles of classical content analysis, their
responses to the four questions were broken into smaller text units that still had
independent meanings (many respondents included several ideas in the same responses
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they gave) and were assigned only one code from the lower level of the corresponding
codebook. For reliability issues, coding was performed by three independent coders and
the results were evaluated with the Krippendorff’s agreement coefficient (Krippendorff
1980). All discrepancies were discussed and solved by reaching agreement on
classifications. For those without a clear category, ‘Other’ was used. The Krippendorff
agreement coefficients for the four questions were found to be above the minimum
standard of 0.7, around the desired level 0.8-0.9 what proves a corresponding level of
reliability (Table 5.15). The codebooks developed are presented in Appendix H.

Table 5.15 Krippendorff Agreement Coefficients

Q1 Q2 Q3 Q4
Krippendorff
Agreement 0.79 0.78 0.83 0.78
Coefficients

The results obtained for the four questions are presented in the following.
5.7.1 Reasons for Using TMT

QlI: Indicate as many as three reasons why you WOULD LIKE to use TMT. A
total of 102 reasons to use TMT were indicated by 47 of the 51 participants in the
intervention group. Figure 5.5 represents the distribution of the reasons at level 1, and
Table 5.16 the reasons at coding level 3.

Reasons to Use TMT

Other
3%

Technology
features
25%

: User
Operating !
perceptions
features 629
10% i

Figure 5.5 Reasons to Use TMT (First level)
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Table 5.16 Reasons to Use TMT (Third level)

Reason Percentage Absolute number
Usefulness 40% 41
Easy to use 12% 12
Handiness 9% 9
Enjoyable 6% 6
Low cost 6% 6
Superiority to other channels 5% 5
Social interaction 4% 4
Pervasiveness 4% 4
Non-intrusiveness 3% 3
Organizing 2% 2
Attractive 2% 2
Trendy 2% 2
Operating type 1% 1
Consistence 1% 1
Confidence 1% 1
Other 3% 3
Total 100% 102

By far the most important reason participants would like to use TMT is its
perceived usefulness. Forty percent of the people provided answers like (in the square
brackets, I denotes the intervention group and the number is the number of the record):

[13] “to keep me healthy”
[19] “vit c tablets are good for me but i keep forgetting. This would help.”
[146] “its a good reminder”

Other high frequencies in the level 1 category of user perceptions (which
represents 62% of the total) were recorded for ease of use and intrinsic motivation
(perceived enjoyment especially):

[I 11] “‘jokes were actually somewhat funny”
[121] “- fun messages&- easy to use”
[129] “- simple&- fun”

Technology features like convenience, consistence, and low cost were the second
important reason of possible future use at level 1:
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[18] “Convienient & Simple & Consistent”
[131] “Seems like a very cheap service.”
[135] “- phone always around”

Of the operating features, participants appreciated more the social 1nteract10n and
non-intrusiveness, seeing TMT like an SMS service:

[I 15] “can text message during any time (ie. when you or the receiver are in
class or busy) and you know the other person will receive the message”

i3]

[131] “Is very unobtrusive, does not interupt my day to day activities.
5.7.2 Reasons for Not Using TMT

Q2: Indicate as many as three reasons why you WOULD NOT LIKE to use TMT.
A total of 93 reasons to not use TMT were provided by 47 of the 51 respondents. Figure
5.6 shows the percentages of the level 1 reasons and Table 5.17 the numbers and
percentages of the level 3 reasons.

Reasons to Not Use TMT

Other
3%

Technology
features
34%

User perceptions
45%

Operating features
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Figure 5.6 Reasons to Not Use TMT (First level)
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Table 5.17 Reasons to Not Use TMT (Third level)

Reason Percentage Absolute number
Cost 26% 24
Annoyance 22% 20
Lack of usefulness 9% 8
Not easy to use 8% 7
Social issues - 6% 6
Intrusive 5% 5
Inferiority to other channels 4% 4
Time consuming 4% 4
Lack of confidence 3% 3
Unattractiveness 2% 2
Operating type 2% 2
Not handy 2% 2
Not pervasive 2% 2
Burden 1% 1
Other 3% 3
Total 100% 93

An examination of the proportions in the above-mentioned figure and table shows
that the large majority of the reasons gravitated around two topics: annoyance (or absence
of enjoyment) from the user perception category, and financial issues from the
technology features category. Here are some sample responses:

[14] “Afier a while it is annoying. & Cost”

[1 7] “Multiple messages a day are annoying.”

[111] “if it costs too much”

Perceived lack of usefulness and ease of use, both belonging to the user
perceptions level 1 category, come next in terms of frequency:

[1 10] “takes time to type a msg.”’

[T 12] “dont’ feel that i would need such a service”

[I 13] “I don't take a regular pill or medication”

Other reasons mentioned with smaller frequency refer to social issues (like the
lack of privacy or embarrassment), intrusiveness in people’s daily schedules, and the time
consumed with text messaging. Some people remarked on the imperfections of cell phone
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and SMS technology like the absence of the 100% connectivity, and the lack of
confirmation about the actual delivery of the SMS messages.

5.7.3 Recommendations for Designers of TMT

Q3: Based on your experience with taking vitamin C and this study, please
provide recommendations for the designers of a system like TMT. Of the 51 participants
in the intervention group, 33 offered recommendations for the designers of a future
system like TMT. Five said they liked the system as they used it, and 13 did not have any
recommendations. Sixty-two recommendations were received in total. Their frequency
per level 1 category is shown in Figure 5.7 and per level 3 category in Table 5.18.

Recommendations for Designers
Other
15%

User perceptions
Technology 29%
features

8%

Operating features
48%

Figure 5.7 Recommendations for the Designers of a System like TMT (First level)
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Table 5.18 Recommendations for the Designers of a System like TMT (Third level)

Recommendation Percentage Absolute number
Message flexibility 15% 9
Message timing 11% 7
Message content 10% 6
Enjoyment 10% 6
Message frequency 10% 6
Attractiveness 6% 4
One-way messaging 5% 3
Low cost 5% 3
Other social targets 5% 3
Free service 3% 2
Ease of use 3% 2
Privacy 2% 1
Feedback 2% |
Other 15% 9
Total 100% 62

The results show that message flexibility was the most frequent recommendation.
Participants felt that having the possibility to customize the reminders in terms of content
or timing would be desirable:

[1 8] “Allow people to set up the time they recieve the message”

[122] “be able to customize the message and what time it would be sent. like with
a online form or website”’

The second most frequent recommendation was the timing of the messages.
Although some people mentioned the possibility of choosing their own time, many of the
suggestions in this category suggested a fixed daily time for messages:

[15] “It would be better to get the SAME message at the SAME time everyday.”
[17] “Allow users to choose times for different pills/vitamins. Repeat at the same
time daily.”

This type of recommendation is somewhat surprising since randomness of the
timing of messages was supposed to decrease the boredom, according to early
implementations of similar systems (Franklin, Waller et al. 2003). The surprise is
augmented by the next most frequent categories of recommendations: message content
and enjoyment. Based on early attempts to implement similar systems and reduce
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boredom, messages were designed to be enjoyable and in a non-pretentious language
(Neville, Greene et al. 2002). Several participants recommended more enjoyable content
in a more professional language.

[143] “Please make the TMT system less of a teenager and more professional.”
[150] “the jokes could be a little better!”

In terms of message frequency the most recurrent recommendation was to send a
maximum of one or two messages per day, which in fact was provided by the application
tested:

[1 18] “Send just one or two messages a day”

Other recommendations regarded the attractiveness (e.g., transmitting the
messages with images or voice clips), one-way messaging (not requiring participant
responses), low or no cost, clearer text, increased privacy, or no feedback from the
system. Although some recommendations like low cost or increased privacy are desirable
features, others (like one-way messaging or no feedback) conflict with the philosophy of
adherence-improving interventions. There were three recommendations to use the system
for other areas, targeting ill people on medication.

5.7.4 Other Thoughts, Concerns, and Recommendations

QA4: Please indicate other thoughts, concerns, and recommendations about TMT.
Twenty three of the 51 participants provided further thoughts about the system. In total
39 distinct thoughts were isolated. Their frequency per level 1 category is shown in
Figure 5.8 and per level 3 category in Table 5.19.
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Other Thoughts, Concerns, and
Recommendations
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Figure 5.8 Other Thoughts, Concerns, and Recommendations About TMT (First level)

Table 5.19 Other Thoughts, Concerns, and Recommendations About TMT (Third level)

Thoughts, concerns, Percentage Absolute number
recommendations
Appreciative 33% 13
Content 8% 3
Enjoyment 5% 2
Other social targets 5% 2
Customization 5% 2
Other approach 5% 2
Concerned 5% 2
Attractiveness 3% 1
Privacy 3% 1
Frequency 3% 1
Cost 3% 1
No comments 23% 9
Total 100% 39
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The most frequent type of comments or thoughts were the appreciative ones:
[1 2] “none, it was a good experience.”

[14] “Overall it encouraged my to take my vitamin C”

[1 13] “I enjoyed the study and see a use for TMT, but maybe not for me.”
Only two comments were dubious about the system:

[I 5] “The effectiveness of the system also has to do with whether people are
honest.”

[ 40] “It was not very effective for me. Answering the message did not mean that
I actually took vitamin C.”

The last two comments showed these participants understood accurately the
fundamentals of a system like TMT: it depends on peoples’ honesty. However, it is
presumed that people are honest in matters regarding their own health.

Other low-frequency comments were mostly suggestions regarding an increased
diversity of the message content, better jokes and more attractive presentations, and
customization of messaging. Two comments suggested using some alarm features on cell
phones instead of messaging and two comments, as an extension of the recommendation
for designers questions, saw usefulness of the system for some categories of people:

[1 37] “I think it is a viable system for people who are frequent cell phone users.
It may not be suitable for the current cohort of elderly, who may use cell phones
but not text message, but this is likely to change quickly”

Nine participants did not express any comments regarding the system or its use.
5.7.5 Reliability of the Findings

Besides the high inter-rater reliability found following the coding by the three
coders (Table 5.15), a supplementary verification was to test if any change in the
distribution of the responses into categories occurs with sample size. For that a split-half
method was used. Responses from the open-ended questions were divided into two equal
parts, according to the order of completing the questionnaire. Responses in the first half
were coded according to the first level category and the results were compared to those
similar for the entire sample. The results for the first two questions are presented in the
Tables 5.20 and 5.21. Percent summations of all categories may not always lead to 100
because of the rounding.
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Table 5.20 Reasons to Use TMT (Split-half comparison of first level)

Group User perceptions Operating Technology Other
features features

Half-sample 62% 11% 24% 3%

Full-sample 62% 10% 25% 4%

Table 5.21 Reasons to Not Use TMT (Split-half comparison of first level)

Group User perceptions Operating Technology Other
features features

Half-sample 51% 13% 31% 4%

Full-sample 45% 18% 34% 3%

The results show quite close distributions at the first level categories for half-
sample and full sample. This allows to conclude that theoretical saturation was reached -
i.e., the adding of new responses would not significantly change the distribution per
categories, and, hence, the conclusions of the qualitative study. The method could not be
applied for the responses to the last two questions because of the too small sample size,
which by splitting comes to 30 statements or less.

5.7.6 Validity of the Findings

First, in order to perform a test for data validity in the qualitative IS study,
responses to the four questions were visually compared. Thus it was expected that the
same persons would not indicate the same reasons to use and to not use a system like
TMT. Indeed this was the not case and people provided generally opposite reasons for
liking or not liking the system.

Second, it was expected that there would be some correlation between the reasons
individuals would not use TMT and their suggestions for designers, and even with other
thoughts, concemns, and recommendations. Indeed, several individuals reiterated the same
themes (e.g., usefulness, privacy, and cost) throughout two or three of their answers.
These checks give some confidence in the validity of the qualitative data. A further check
is concordance with quantitative data, which is discussed more extensively in Chapter 6.

5.7.7 Thoughts of the Control Group Participants

Recall that for possibly enriching the answer to the question ‘Why people would
use a system like TMT’, participants in the control group were asked at endpoint: “If you
had received about one SMS per day reminding you in an enjoyable manner, from a
virtual friend called Tim, to take your vitamin C pills (e.g., Tim here: Took Ur vitamin C
2day?), do you think such messages would have helped or bothered you? Why?”. Of the
48 participants completing the study in the control group, 36 answered this question. The
answers were overwhelmingly positive: 27 people (i.e., 75%) thought such messages
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would have helped and only 2 (i.e., 5%) saw them as useless. The remainder of the
respondents provided answers not related to the question.

Some thoughts of the control group participants may provide interesting feedback
if judged in accordance with the philosophy of TMT (in the square brackets, C denotes
the control group and the number is the number of the record):

[C 6] “It would have bothered me if I had already made a habit of taking the vit.
C., but would have helped if I'd had trouble remembering.”

[C 8] “these messages would act as incentives for people to take their vit c.”

[C 11] “Yes it would have help since an SMS reminder is a non-intrusive form of
reminder.”

[C 12] “maybe it'd be a good idea to have SMS for a while and when you start
remembering on your own you can turn off the reminders.”

[C 16] “Such messages would have helped me at the beginning of the experiment
by allowing me to create a habitual pattern. Consequently, the number of missed
vitamin C pills taken per day over the course of the experiment would have been
substantially smaller. However, those messages would have been intrusive
towards the end if a pattern of daily pill in-take has already been established.”

Therefore participants thought reminders would have been useful, if not intruding.
Thus they thought reminders would be helpful especially in the beginning of a treatment
and less important after some time (i.e., when some patterns of pill consumption have
been formed). Also, one participant saw TMT as a virtual link with a remote care
provider:

[C 5] “I think it would have helped because it would be reassuring to know that
someone else was making sure you took your pill.”

Overall, these thoughts increase the confidence that the design of the system and
experiment were appropriate, as a starting point, at least. Indeed, the system was thought
to be enjoyable and non-intrusive. To decrease the possible disturbing of the participants,
the frequency of the reminders was decreased in time. Also, the use of a virtual friend
gave TMT some personality, as though a remote caring person and not a rigid software
application were at the other end of the communication channel.

5.7.8 Feedback on the Questionnaires

Although the data collected in feedback about the questionnaires refers to the
whole study, results are presented here since the type of questions resemble those used in
the qualitative IS study. Feedback about the questionnaires was requested in the baseline
questionnaire. They were not repeated in the post-survey questionnaire because the latter
was basically a shorter version of the baseline questionnaire for the intervention group
and only a four-question survey for the control group. Furthermore, the results collected
through the baseline questionnaire did not give any reasons for concern.
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Of the 311 respondents to the baseline survey 15 answered “yes” to the question
“Did you experience any difficulties in understanding the information for this survey?”.
Just a few reasons for answering affirmatively were provided: “English is my second

language”, “some of the questions seemed pretty repetative in the agree disagree part”,

“why vit C, why not something more serious”, “wordy”, “weird questions (repetitive)”,
“poorly worded, confusing”.

Twenty participants answered ‘“yes” to the question “Did you experience
difficulties in understanding any of the questions in this survey?”’. Some of the reasons
were: “Some questions are extremely vague”, “often survey questions are too wordy”,
“poor grammar”, “I don't see the relevance to some questions”, “Some were a little too

repetitive”.

Finally, 17 participants answered “yes” to the question “Do you have any
comments regarding the content, design, or administration of this survey?”. Some of the
explanations were: “some questrions seem to be similar’, “make it shorter”, “why so
many repetitive questions”, “don't repet questions”, “make the spaces larger”, “some
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questions lead me to ask more questions”, “too long”, “very repetitive , “refer to a drug
other then vit C - it loses its relevance when the medication is unimportant”.

Besides these, there were a few appreciative comments for all of the three
questions above: “concise and easy to fill out”, “all is good”, “Very well designed”, “very
clear and to the point”, “very informative”, “well organized”, “prett straight forward”.
Taking into account all of the above, it was considered that the questionnaires were
adequate. They were therefore used in the post-study survey as well, with minimal
changes in terms of layout. The fact that an overwhelming proportion of the participants
indicated that they did not have problems with the survey verified that they had the

appropriate knowledge to answer the questions.
5.8 Time and Cost Considerations

The business study part of this work regards some cost issues with the use of SMS
in adherence-improving initiatives. Cost issues were examined exclusively from the end
user point of view: how much users would be willing to pay for such a service and how
long they would continue in such a program, whether or not the usage was free. Data
were collected through open-ended questions, as described in Section 4.4, in the exit
survey completed by participants in the intervention group. Thus participants had one
month of experience with the system on which to base their responses to these questions.

The first question was “For how long would you expect to continue using TMT if
it did not cost you anything?”’. Only 13 out of 51 participants (25%) provided clear
numerical answers (e.g., “I year”, “I1 month”, “4 weeks”), and 3 participants did not
answer this question. The remainder of the participants provided short text answers that
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were less precise. A categorization of the numerical and text answers into time categories
with their weights is summarized in the list below and in Figure 5.9:

e Long (indefinite) period of time (e.g., ‘“‘forever”; “indefinitely”; “for many
years”'; “for as long as i could”) 45%;

e Period of time conditioned by usefulness (e.g., “untill i felt i no longer needed it”,
“however long it takes for me to fall into a regular habit”’; “as longh as i needed
it”; “during my medical treatemnet’’) 8%;

e Limited period of time without a reason (e.g., “I month”, “a few months”; “12
months”;, “1 year’’) 31%;

e Short period of time (e.g., “2 weeks”; “3 weeks ”; “probably not long’") 6%;

e Would not use at all (e.g., “would not continue”; “none”) 10%.

Expected Duration of Usage if Free

Would not use 5
10%

Short period
(weeks) -
6%

Limited period
(months)
31%
Conditioned by
usefulness
8%

Figure 5.9 Expected Duration of TMT Use if Usage Were Free

As expected, a large proportion of the answers (45%) indicate long, indefinite
periods of time if usage were free. However, a significant part of the responses fell into a
limited or short period of time (37% in total). These results can be linked to the IS study
results, demonstrating that participants did not perceive the usefulness of a service that
would be used for the specific purpose of improving adherence to taking vitamin C.
Therefore, even if the service were free, a substantial proportion of participants (47%)
would use it for only a short or limited period of time or would not use it at all.
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The second question was: “For how long would you expect to continue using TMT

if it were not free?”. From the 51 participants 14 (27%) offered precise numerical
answers (e.g., “6 months”; “0 days”), two did not answer, and the remainder provided
less precise text answers. A categorization of all numerical and text answers to this
question with their relative proportions resulted in the list below and the plot in Figure

5.10:

Indefinite period of time depending on usefulness (e.g., “At least 5 more
years...then I would reevaluate my use of it”; “forever but only when i really need

2, 66,

to”’; “until habit was formed”; “untill i felt it was not helping me”) 10%;

. 6

Depending primarily on the cost (e.g., “depends on cost”; “probably not that
long, depends how much it cost”; “it would depend on the price, and what I feel I
am getting out of it”’) 18%;

. 66 . 66

Limited period of time (e.g., “a few months”; “4 months”; “1 year”; “couple
months till i could rememer on my own”) 14%;

Short period of time (“/ month”; “a few weeks”; “1 week”) 29%;

213

Would not use (e.g., “would not continue”; “not at all”; “I would not use it if it
were not free”’; “I won't want to pay for it”) 29%.

Expected Duration of Usage if Not Free

Depending on
usefulness
10%

Would not use

29% Depending on
cost
18%
Limited period
(months)
14%
Short period
(weeks)
29%

Figure 5.10 Expected Duration of TMT Use if Usage Were Not Free

As expected, a large proportion of respondents (almost two thirds) would not use

the service or would use it only for a short period of time (weeks) if the service were not
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free. However, 10% would consider using it, depending on its usefulness, and 18%
depending on cost. Therefore, more than one quarter of the people who participated in the
experiment did not reject a priori paying for such a service provided that they thought it
had some usefulness and the cost were right.

The third question attempted to elicit from the participants precise numbers in
terms of what they perceived as an appropriate fee for TMT service: “How much would
you think it would be reasonable to pay for a service like TMT if the usage were not
free?”. All 51 participants provided a numerical answer in terms of dollars per month.
The average value indicated was $5.79 with a range from $0.5 to $30, a standard
deviation of $5.59, and a median of $5.00. These were realistic results since participants
were cell phone users and knew the monthly fee for cell phone service. The average value
from this question represents about half the monthly cost of using a cell phone through a
card, or about one quarter of the cheapest plan offered by major cell phone operators in
this geographic area.

Correlations between the amount people would pay for such a service and the
constructs in the theoretical IS model were also examined. This approach was justified
since participants might be willing to pay more if they perceived usefulness and/or
enjoyment in the service and less if they perceived risks from its use (especially financial
risks). A Pearson correlation test was not significant, although some correlations of the
average amount were in the expected direction and relatively close to 0.05 significance:
with extrinsic motivation (correlation coefficient = 0.258, significance level = 0.070) and
with perceived financial risk (correlation coefficient = -0.277, significance level = 0.051).

Therefore it can be concluded that the business study offered some useful results
to build upon in further, larger studies. Probably the most remarkable of these are
associated with the willingness to give time (WTGT) and willingness to pay (WTP)
according to the usefulness people perceive in the service: if people do not see a reason
for using the service they will not want to use it, even if it is free, and conversely, if they
perceive that it is useful they would be willing to pay a moderate fee. Note that these
parameters might change if dealing with chronically ill people participating in long term
interventions: they would see a more clear usefulness of the service and the intervention
would be of a definitely longer term.

5.9 Impact on Adherence

The healthcare part of this research had the objective of comparing the self-
reported figures on taking daily vitamin C between the intervention group and the control
group. The study was designed as a randomized controlled trial with double blinding of
allocation (ensured by an automated software program). The purpose of the
randomization was to have two groups of people with similar characteristics in
demographics, existing vitamin C consumption patterns, and familiarity with cell phones
and SMS.
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As previously noted, participants were accepted for this study only if meeting
mandatory conditions regarding age, cell phone use, no known intolerance to vitamin C,
no likelihood of pregnancy (if females), arid only if they agreed to take one 500 mg
vitamin C pill (or multivitamin) each day for one month. A total of 102 participants who
met the conditions registered for this study and were randomly allocated into the
intervention group (52) and control group (50). Only 98 finished the study (51 in the
intervention group and 48 in the control group), as shown in Figure 5.1. The data analysis
in the healthcare component of this study follows the recommended intention to treat
approach, based on the starting sample of 102 participants (Metz, Stern et al. 2000;
Akobeng 2005; Haynes, Sackett et al. 2005).

5.9.1 Baseline Data

The sample of 102 participants was extracted from the larger sample that
completed the initial scenario-based survey. Accordingly, baseline data were obtained
from that survey. Participant age, gender, self-reported vitamin C consumption, attitude
regarding vitamin C, and cell phone and SMS experience were used for this study. Data
at baseline are presented in Table 5.22.

Table 5.22 Baseline Features of the Experimental Groups

Intervention group Control group

Features (n=52) (n=50)
Mean (£SD) age (years) 23.8+73 23.9+£70
Female participants (number and percent) 29 (55.7%) 27 (54.0%)
Mean of vitamin C (multivitamin) consumption in the last 13+2.1 1.6+23
7 days (£SD)
Mean attitude regarding adherence to vitamin C 53+£17 51+1.7
consumption (1 to 7 four-item Likert scale) (+SD) (Cronbach alpha= | (Cronbach alpha =

0.756) 0.838)

Mean experience (+SD) with cell phones (months) 48.7+29.2 38.6+27.9
Mean experience (+SD) with SMS (months) 313 £235 26.5 £24.6

All participants showed generally positive opinions regarding the effects of
vitamin C and the necessity of taking this vitamin. This impression was captured through
their attitude toward adherence to taking vitamin C (mean scores of 5.3 and 5.1 ona 1 to
7 scale for the two groups at baseline, respectively). Responses to open-ended question
generally confirmed this attitude: 78.8% of the people in the intervention group and 74%
in the control group had taken vitamin C at some time. Some supportive comments:

[1 2] "I think that people need to get the required does of vitamin C daily, and this
will help prevent diseases from occurring. many people take vitamin C once they
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are sick however by then, it is too late. They need to take it daily in order for it to
be beneficial.”

[C 7] "it definitely helps!"
[C 25] "vitamin C is vital to the health of an individual.”

Forty-two percent of the participants in each group reported taking at least one
vitamin C or multivitamin during the 7 days prior to baseline. Despite this, there were
many comments showing that participants believed that the daily intake of vitamin C
should be from food and drinks rather than pills:

[1 2] "I usually try to get my daily dose from my daily diet”

[1 42] "I usually drink orange juice or eat an orange"”

[C 14] "usually drink orange juice to get my vitamin C when im sick”
5.9.2 SMS Intervention

The intervention consisted of sending participants in the intervention group SMS
reminders about taking their daily vitamin C pill. The layout of this intervention was
presented in Chapter 4 and Appendices B and C. That is participants were sent basic
reminders daily in the first two weeks and every other day in the last two weeks.
Reminders were sent randomly in a 2-hour interval and participants were expected to
reply by a one-letter SMS message (i.e., ‘4’, from ‘acknowledge’) as early as possible
after complying. In addition to these interactions, participants in the intervention group
were sent SMS reinforcers or correctors every other day in the first two weeks and every
third day in the last two weeks. Reinforcers were messages of positive feedback and
encouragement that included brief jokes, while correctors were messages (with no jokes)
urging the participants to take their vitamins and stressing the importance of these
vitamins, as discussed in Chapter 4. Reinforcers and correctors did not require SMS
replies from participants.

5.9.3 Qutcome Measurements

At the end of the study participants in both groups were informed that the
experiment had ended and were directed separately to two online exit surveys. The most
important quantitative piece of information for the healthcare study collected at this point
regarded the number of vitamin C daily pills that were missed during the past week. In
addition, SMS responses of the participants in the intervention group were recorded
throughout the field study. As mentioned, one participant in the intervention group and
two participants in the control group withdrew from the study. Another participant in the
intervention group elected to suspend receiving SMS messages, but completed the final
survey. This participant was considered to have interrupted the study but to have
completed it. Data of interest from the exit surveys are presented in Table 5.23.
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Table 5.23 Endpoint Features of the Experimental Groups

Intervention Control
Features group (n=51) | group (n=48)
Mean of vitamin C (multivitamin) missed in the last week (xSD) 25+1.5 33+22
Increase of vitamin C consumption compared to baseline From 1.3 to From 1.6 to
4.5 (246%) 3.7 (131%)

Proportion of participants reporting increased adherence 94% 67%
Mean of SMS replies during the experiment (out of maximum 21) 92+74 -
(+SD) and percent (43.8 %)

Participants in the intervention group reported fewer missed vitamins. This is
confirmed by most of the responses to open-ended questions, where participants in the
control group mentioned more about omitting their vitamin pills, compared to the
intervention group:

[C 29] "I missed about 1 pill every other day."
[C 30] "more than a dozen"
[C 31] "Almost everyday (I only took it 3 times)"
[C 35] "all”
[1 12] [missed] "once when i didnt have phone with me"
[125] "Worked well, small bottle - portable”
[1 26] "not sure how many"
5.9.4 Analyses and Results

The first step in the data analysis is to establish the similarities of the two groups
involved at baseline. Table 5.20 shows quite close values in terms of the means of the
baseline features, the most notable differences being for cell phone and SMS experience.
A rigorous analysis was done using the MANOVA omnibus test. The result (Wilk’s
Lambda = 0.960, sig. 0.681) showed no statistically significant difference between the
two groups for the participants at baseline.

One way to report study results is to compare the change in adherence in the two
groups (Haynes, Sackett et al. 2005). Thus, participants in the intervention group reported
missing 2.5 vitamins on average in the last week. Since the experiment referred to taking
one vitamin per day, this indicates that they took an average of 4.5 daily pills during that
week. Compared to the baseline where they reported an average of 1.3 vitamin pills per
week, this indicates an increase in compliance by 246%. A similar analysis of control
group data shows that reported adherence increased from 1.6 initially to 3.7 at endpoint,
resulting in compliance increase by 131%. The difference between the increases in the
two groups was significant in an ANOVA analysis at the level 0.001. Another way of
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reporting the change (Haynes, Sackett et al. 2005) is through the proportion of
participants who reported increased adherence: 48 out of 51 (94%) in the intervention
group, compared to 32 out of 48 (67%) in the control group (Table 5.23). The increase in
adherence is confirmed by the paired r-tests performed for each of the groups. These
showed significant differences between the baseline and endpoint values in terms of the
number of pills taken: ¢ = -19.827, significance level =.0.000 for the intervention group
and ¢ = -8.297, significance level = 0.000 for the control group.

The most important information from a randomized controlled trial is the
comparison between groups at endpoint in terms of the targeted features (Haynes, Sackett
et al. 2005). In this study the only feature scrutinized was the number of vitamin C pills
reported to have been missed in the last week by the participants. Examination of the
endpoint data showed that participants in the intervention group missed on average 2.5
vitamins compared to the participants in the control group who missed more (3.3 on
average). The 0.8 difference in means seems quite important. However, an ANOVA
analysis between the two groups is not significant (significance level = 0.134).

One important feature of this study was to record participant responses through
SMS during the one-month experiment. One approach is to compare the self-reported
data recorded almost daily through SMS with the data at endpoint. Other possible
associations and correlations involving all the features at baseline and endpoint were
calculated for both groups. These Pearson correlations are depicted in Table 5.24.

172



PhD Thesis — M. Cocosila McMaster — Business Administration

Table 5.24 Correlations of the Features in Intervention and Control Groups

Cell SMS Vit C - VitC Attitude SMS Age Gen-

Phone Usage Taken Missed toward Replies der
Usage _(base) (end) Vit C

Cell I: 1

Phone C:1

Usage

SMS I .605** [ I:1

Usage C:.780** | C: 1

Vit C I.-.243 I. -.135 I'1

Taken C:-337% | C:-280*% [ C:1

(base)

Vit C I. -.067 I: -.021 I: .090 I 1

Missed C: 262 C:.270 C..133 [ C1

(end)

Attitude | I -.265 I. -.091 I:-.053 I. -.247 I: 1
toward C:-.115 C:-.227 C:.122 | C:-014 C:1

Vit C
SMS I. 016 I -.108 I -.021 | I.-352*%* | I..155 I: 1
Replies C: N/A C: N/A C:N/A | C:N/A C: N/A C: N/A
Age I: .349% I: .026 I: -082 I:.032 I.-213 I.-027 [ I:1
C:.109 C:.053 C: 017 | C:-.159 C: 137 C:NA | C1
Gender I. .045 I -.008 I .117 I: -.087 I:.144 I: .093 I:-.006 .1

I
C:.169 C..193 C:.100 | C:-.032 C:-.134 C:N/A | C:-108 | C:1

I: intervention group; C: control group

Significance levels: * =0.05 (2-tailed); ** = 0.01 (2-tailed)

The correlation table reveals some expected highly significant correlation
coefficients such as between cell phone and SMS usage, and cell phone experience and
age. There are a couple of correlations for which there 1s no theoretical or logical support,
such as between the number of vitamins taken and cell phone and SMS usage, and these
can only be explained by pure random chance. However, the most interesting correlation
is significant and in the direction expected: namely for the intervention group there is a
negative and moderately high correlation (coefficient = -0.352, significance level = 0.01)
between the number of vitamin C missed and the number of SMS messages through
which the participants replied. '

5.9.5 Discussion

Compared to baseline, the figures regarding vitamin C consumption appeared to
have increased dramatically for both groups at end point: by 246% for the intervention
group and by 131% for the control group. Although the differences between baseline and
endpoint were statistically significant, these figures must be treated with caution. In fact,
taking one more pill in that week (e.g., an increase from 2 to 3 per week) would result in
a 50% increase in adherence. It is also of importance that participants were young healthy
individuals who were expecting to receive compensation for being involved in this
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experiment. The well-known tendency of patients to overestimate their adherence to
treatment in post-hoc reports (Stephenson, Rowe et al. 1993; Haynes, McDonald et al.
2002) may have been even more important in this case, especially since participant state
of health was not at immediate risk. However, the moderately high correlation between
SMS recorded during the experiment and vitamin C consumption self-reports for the
intervention group at the end of the experiment offers some confidence that the system
may have performed like a MEMS, allowing virtually continuous monitoring of
participant adherence behaviour.

The experiment detected a difference in the mean numbers of pills reported as
missed by the two groups in the expected direction (2.5 in the intervention group
compared to 3.3 in the control group). This difference was not significant because the
experiment did not have enough power to detect such a variation. Following the
procedure recommended by Haynes, Sackett and collaborators (2005, p. 139), sample
size or power were calculated using the online script available at
http://stat.ubc.ca/~rollin/stats/ssize/index.html. Thus, when comparing the means of the
two independent samples (i.e., 2.5 and 3.3) having a common standard deviation of 1.94
for a 2-sided test (i.e., not knowing the direction of the change, better or worse, after the
experiment) for the usual values of alpha = 0.05 and power = 0.80, the sample size
necessary for one group would have been 93. Even for a one-sided test (checking only for
the change in the expected direction) the necessary sample size would have been 73 (i.e.,
about 50% larger than it was in the experiment). However, the sample size for this
experiment was determined from IS model considerations. As it was assumed from the
very beginning that the healthcare research question would be secondary and would not
affect the feasibility of the whole experiment, consistent with the recommendations of
Haynes, Sackett and collaborators (2005), it was considered acceptable to run an
underpowered experiment. Using the same calculation script for a 2-sided experiment
with the existing sample size (the “patients I can get” (Haynes, Sackett et al. 2005, p.
141)) the power of this RCT was 0.54.

If, according to the literature, it is accepted that participants overestimated their
pill taking figures by about 19-20%, it means that they missed more pills than reported at
endpoint. After the necessary rounding to 0.5 values (since it is unlikely for people to
report missing “1.29 pills” but is more plausible to report missing “about 1-2 pills”, as the
experiment proved), the new figures at endpoint are as in the table below:
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Table 5.25 Experimental Groups Data with/without Overestimation

Data Intervention Control
group (n=51) | group (n=48)
Mean of vitamin C (multivitamin) missed in the last week (£SD) as 25+15 33+£22
reported
Mean of vitamin C (multivitamin) missed in the last week (+SD) 31+£19 40+27
without overestimation

Neither group shows excessive skewdness or kurtosis (values are between +1 and
-1). Furthermore, a non-parametric Kolmogorov-Smirnov test showed no departure from
normality for the distributions of the reports in both groups (sig. = 0.336 for the
intervention group and 0.638 for the control group). Therefore, it is justified to consider
the mean values in the adherence and sample calculations.

A calculation of the sample size for the mean values without overestimation
shows that when comparing the means of two samples (i.e., 3.1 and 4.0) having a
common standard deviation of 2.40, the necessary sample size is 112. Hence, this is an
increase from the value of 93 calculated when the overestimation process was neglected.
This can be explained by the fact that, when neglecting the overestimation, the trial is
assumed to detect a difference of 0.8 pills for an average value of 2.8 pills (if both groups
considered), hence a ratio of 0.28. If the overestimation is considered, the trial should
detect a difference of 0.9 pills for an average value of 3.55 pills (if both groups
considered), hence a ratio of 0.25. Detecting a smaller relative difference requires a larger
sample.

Regarding participant impressions on the outcome of taking the vitamins collected
through open-ended questions after the experiment, these were mixed. Very few
participants noticed a worsening of their health state (in terms of getting a cold during the
experiment), while some participants mentioned that they felt protected from illness, but
a large majority of participants did not mention any change. Here are some sample
responses:

[C 12] “I have felt perfect since taking them”

[C 13] “I didn't get sick in the past month”

[C 15] “can not tell the difference”

[15] “i have a bit of a cold now”

[120] “other people are getting sick, but i have been healthy”
[143] “Don't feel any better or worse”

Participants’ overall comments regarding vitamin C consumption during the
experiment were generally of the same tenor. Participants acknowledged the importance
of vitamin C but many of them stressed that the main source of vitamins should be daily
intake from food and drinks and not from pills:
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[C 27] “Vitamin C is normally intake efficiently our daily diet. The pills are just
for those who do not get enough in their diet.”

[C32] “I find it hard to take it when I don't see results from it/don't get sick very
much as it is.”

[1 39] “I find vitamin C supplements to be effective in the combat of common
colds, and often some in tablets which are quite tasty.”

Two types of comments were encouraging towards the potential of the TMT
system:

[1 12] “probably wouldnt take it [vitamin C] on a regular basis after study is
over”

[C 30] “It would have been really helpful if I had gotten the reminder. I think it
is a very good idea!”’

The results of the healthcare study were therefore in the expected direction and
represent a positive step in pursuing similar research with patients who have chronic
illnesses. Furthermore, an appropriate sample size to improve the statistical power of a
future study would be necessary in detecting the impact of SMS reminders on medication
adherence.

5.10 Summary

This chapter has described the process of conducting the experiment, data
collection, and analysis of the results. First, the results of a pilot study conducted before
the actual experiment were presented. The results of that study were encouraging and led
to minor adjustments (i.e., the improvement of a three-item scale and an adjustment to the
appearance of the online questionnaire) before launching the main experiment.

The principal experiment of the study was conducted as a randomized controlled
trial in two stages during the Spring and Fall of 2006. A comparison of the results
showed no significant time dependent differences between the groups who participated in
the experiment during these times. Demographics analysis showed that the vast majority
of the participants were relatively young people (below 24 years old), with experience in
terms of cell phone and text messaging use.

The quantitative IS study used SPSS 14.0 and PLS 3.0 and followed the
customary steps pursued in the majority of IS studies: data treatment, analysis of the
measurement model and then of the structural model. The survey completed by the
intervention group at the end of the experiment revealed adequate properties of the
measurement model in terms of reliability and factor validity, and a relatively good
structural model (in terms of significant paths and high R-square values, as the literature
recommends (Bontis 1998)). The study then proposed and tested a slightly improved
model, still having theoretical support that was better in terms of number of significant
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paths and R-square values. This improved model was the basis for further analysis in
terms of hypothesis tests. Of the seven hypotheses proposed by the study two were
supported, two rejected, and the reminder three partially supported.

The qualitative IS study used the responses to four open-ended questions to enrich
the findings of the quantitative IS study. These responses were analyzed through classical
content analysis that developed a better understanding of why participants would or
would not use a system like TMT, and any recommendations and other thoughts and
concerns they might have. The analysis was based on the responses provided by the
intervention group in the exit survey.

Information from the intervention group was used in the business case analysis.
This revealed participant willingness to use such a system for a period of time, whether
free or not, and the amount they would be willing to pay for such a service. This analysis
showed that participants were concerned about usefulness features, even when asked
about financial aspects (i.e., being offered a free service).

Lastly, this chapter dealt with healthcare related issues. This analysis followed the
recommended approach of an RCT by performing an intention to treat analysis. Data
collected at baseline showed no significant difference between the intervention and
control groups in terms of their attitude about vitamin C as well as their existing patterns
of taking vitamin C. Data collected at endpoint revealed significant increases in
adherence in both groups, with a higher change in the expected direction of increased
adherence for the intervention group. However, the difference between groups was not
statistically significant at endpoint. This means that the study can be termed as having
indeterminate results (Haynes, Sackett et al. 2005). Another finding of the healthcare
study was the correlation between participants’ SMS activities and self-reports on taking
vitamin C taking. This allows the conclusion that this system could be termed somewhat
as a medication event monitoring system (MEMS).
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Chapter 6: Discussion and Conclusions

6.1 Introduction

This chapter discusses the following issues: answers to the research questions,
research contributions (theoretical and practical), strength and importance of the research,
limitations of the research, and directions for future research. The discussion is based on
the fundamentals presented in Chapters 1 to 4 as well as on the data analysis and results
presented in Chapter 5. The layout of this final chapter is as follows: Section 6.2 presents
the answers to the research questions, Section 6.3 the contribution of this research,
Section 6.4 major strengths and limitations of the study, and Section 6.5 directions for
future research.

6.2 Answers to Research Questions

RQI1: What are the influences of the various dimensions of perceived risk on
the perceived overall risk associated with the use of wireless text messaging in
telehealth?

The hypothesized influence of the perceived risk dimensions indicated that the risk
components taken into account in this study (perceived financial risk, perceived social
risk, and perceived privacy risk) would have a strong influence on the overall risk,
through the mediation of psychological risk. These hypotheses were confirmed only
partially. Indeed, perceived social risk and perceived overall risk have a strong influence
on the perceived psychological risk (path coefficient = 0.394, sig. 0.01, and path
coefficient = 0.532, sig. 0.001). Psychological risk is a mediator between these two risk
facets and the overall risk, which is linked by a path coefficient of 0.579 (sig. 0.001).
However, the perceived financial risk has no significant path to the psychological risk
but, instead, directly to the overall risk (coefficient = 0.349, sig. 0.05). This type of
influence was also found by Stone and Grenhaug in their seminal study about multi-
faceted perceived risk, as measured through multi-item constructs (Stone and Grenhaug
1993).

The direct influence of the financial risk on the overall risk can be explained in
this study by the fact that the study participants were healthy cell phone users who were
using a prophylactic measure that had unclear healthcare outcomes, but at the same time
they were familiar with the financial aspects of using cell phones. Therefore, the financial
risk is a strong and direct determinant of the overall risk in this case. The situation might
be quite different when dealing with ill people subscribing to a real service, when other
risk facets, especially the psychological one, may become prominent as found by other
studies on perceived risk theory (Stone and Grenhaug 1993; Jia, Dyer et al. 1999).
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RQ2: What is the influence of perceived overall risk on the motivation
associated with the use of wireless text messaging in telehealth?

Perceived overall risk was statistically shown to have a significant negative influence on
the intrinsic motivation (path coefficient = -0.382, sig. 0.001). Therefore, if users
perceive a risk in the use of TMT, they would also tend to see less enjoyment in using
this type of service and this is aligned with relatively similar reports from other studies
(Grazioli and Jarvenpaa 2000; Jarvenpaa, Tractinsky et al. 2000).

The influence of the perceived risk on usefulness was not significant for this study
and this contrasts to findings of recent studies incorporating perceived risk in technology
adoption models (Featherman and Fuller 2003; Featherman and Pavliou 2003). An
explanation for this fact could be the lesser role of usefulness that participants perceived
when using TMT for improving their adherence to taking vitamin C pills. If we were
dealing with ill people whose health state is at risk if they do not take their medication,
the situation regarding the perceived usefulness of such a service would likely be
different. Therefore, some significant influence from the risk they perceived might exist
on the possible usefulness of such a system.

RQ3: What are the influences of motivation and perceived risk on the intention
to use wireless text messaging in telehealth?

The quantitative IS study proved intrinsic motivation to have a positive influence on
intention to use the service (path coefficient = 0.459, sig. 0.05) and perceived overall risk
a negative one (path coefficient = -0.270, sig. 0.05). Therefore, the higher the enjoyment
users perceive in the service, the more prone they would be to adopt it and this is in
accordance with earlier findings (Igbaria, livari et al. 1995; Van der Heijden, Ogertschnig
et al. 2005).

Conversely, the more risk that is perceived, the less inclined they would be to
adopt such a service as found previously by consumer behaviour and IS studies (Mitchell
and Greatorex 1993; Kim and Prabhakar 2000). The analysis showed extrinsic motivation
did not play a statistically significant role in this picture. The explanation is, again, that
participants would be more inclined to see the service’s enjoyment than its usefulness. In
this case the service would be a more hedonic than utilitarian system (Van der Heijden
2004). Nonetheless, the study shows that enjoyment is sufficient in motivating user
intention to adopt such a system. An important conclusion can be drawn: that motivating
people to adopt a technology without obvious utilitarian value for their health state could
be done through enjoyment associated with using the technology.

RQ4: How appropriate is the proposed risk-motivation theoretical model in
explaining the intention to use wireless text messaging in telehealth?

As described extensively in Chapter 5, the proposed theoretical model was replaced with
a slightly improved theoretical model. This latter model has theoretical support in the
consumer behaviour literature. This improved model has more significant paths with
higher path coefficients and medium to high values of variance explained for typical IS
studies. This is especially true in terms of the final construct, i.e., the intention to adopt
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the service (R-square = 0.434) (Moon and Kim 2001; Sun and Zhang 2006). Thus,
according to the literature, the model can be termed as appropriate in explaining the
influence of the dyad risk-motivation in adopting the technology (Bontis 1998). Although
the model relieved a non-significant role for extrinsic motivation in adoption, it is
believed the situation would change if dealing with ill people, since they would be more
likely to perceive the usefulness of this approach to improving their medical adherence.
Therefore, by retaining extrinsic motivation as a model component, the theoretical model
might have a far greater degree of generality.

RQ5: What are the characteristics of the user population who are positive
towards the use of wireless text messaging in telehealth?

The analysis revealed that the participants of this study were in general young individuals
with lots of experience in the use of cell phones, but less experience in text messaging.
Their intent to adopt the tested service was largely influenced by the intrinsic motivation
they saw in the service, and less by the risk they perceived in using it, with the usefulness
playing no role in their intentions. Analyses of the control variables demonstrated that
participant attitudes regarding the usefulness of taking vitamin C had a significant
influence on the extrinsic motivation and intention to adopt the proposed technology.
Therefore, the more inclined to see vitamin C as useful, the more likely to see the reason
for using the technology to improve their adherence and to adopt this technology.

The study detected no influence of the demographic characteristics (gender and
age) or of a specific experience feature (months of SMS usage). Therefore, no distinct
features were identified that would make any specific category of people more positive
toward adopting wireless text messaging in telehealth based on their demographic or
technology experience characteristics.

RQG6: What are the main opportunities and barriers, from the users’ viewpoint,
regarding the intention to use wireless text messaging in telecare?

By combining the analysis of the quantitative and qualitative IS study, it appears that
users perceived in this case enjoyment as the unique factor that would lead to the
adoption of wireless text messaging in telehealth. However, from the various reasons that
would make users willing to use such a service, it is to be understood that they were
thinking about the usefulness aspects as a main factor (mentioned in 40% of the
responses). Therefore the main opportunities for using such a service reside in the
interplay of the two motivation types: predominantly intrinsic motivation for applications
with less apparent usefulness for the users and, possibly, significant extrinsic motivation
where users perceive the usefulness of the intervention.

The main obstacle in adopting such a service proved to be, for this prophylactic
intervention, the perceived overall risk, with significant and strong influence from both
the psychological and financial risks. Financial risk was a dominant theme in the reasons
users gave about not wanting to use the service, followed by lack of enjoyment and lack
of usefulness. However, the situation might change if the service were being used by ill
people who would be more likely to care less about money than about their health.

180



PhD Thesis — M. Cocosila McMaster — Business Administration

RQ7: How much would users agree to pay for and for how long would they stay
in a program using wireless text messaging telehealth as a support in improving
adherence to a healthy behaviour regimen, if usage is not free?

Data to answer this research question were collected from participants in the intervention
group, who were engaged in SMS activities for one month. They were able to see the
financial side of these activities clearly. Furthermore, these participants were, of course,
previously users of cell phones.

The analysis of these data revealed essentially that there was a link between
motivation (especially extrinsic) to use the service and willingness to use such a service
and to pay for it, if necessary. Thus, if usage were free, only 45% of the participants
would stay a long, indefinite, period of time. The remaining part would use the service a
shorter period of time (months or weeks) or not use it at all since, very likely, they did not
see the usefulness of the service. On the other hand, if the usage were for a fee, a large
number (29%) would use the service just a few weeks. Nonetheless, 28% of the
participants would still consider using the service an indefinite period of time if they
could see its usefulness and if the cost were reasonable.

The average amount indicated by the participants as a reasonable monthly fee for
such a service was $5.79, with a median of $5 and a relatively high standard deviation
($5.59). This amount represents about half of the minimum monthly cost to use a cell
phone, in the geographical area where the research was conducted.

RQ8: Would a wireless text messaging telehealth service that reinforces
adherence to healthy behaviour improve this adherence over time?

This one-month trial brought out some numerical results in the expected direction. Thus,
an increase in the average number of vitamins reported being taken per week by both
groups was detected: from 1.3 taken at baseline to 2.5 (out of 7) missed at endpoint in the
intervention group, compared to 1.6 taken at baseline and 3.3 (out of 7) missed at
endpoint for the control group. Furthermore, the self-reported increase in compliance of
246% was more prominent for the intervention group (compared to 131% in the control
group) or by 94% in terms of the proportion of participants who reported increased
adherence (compared to 67% in the control group). The healthcare study also revealed a
significant correlation (coefficient = -0.352, sig. 0.01) between the average number of
SMS replies sent by the intervention group participants and the number of pills reported
missed near the end of the study. Therefore, people who replied with more SMS
confirmations of taking the vitamins during the experiment also reported a lower number
of vitamins missed near its endpoint.

Despite these promising findings, the experiment did not show a significant
difference between the two groups at the end of the experiment, in terms of vitamin C
pills taken. This was because of insufficient power in the study or possibly the lack of
effect of the intervention. Thus, from the total sample of 99 people at endpoint (51 in the
intervention group and 48 in the control one), it was able to detect a 0.8 average pill
difference between the numbers of pills reported as missing in the two groups (2.5 and
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3.3) with a power of only 0.54, but this is below the usually adopted minimum popular
power level of 0.8. According to the recommendations of Haynes, Sackett et al (2005, p.
136), these results can not be termed as showing no difference but rather as
“inconclusive” or “indeterminate”.

6.3 Research Contributions

This study is one of the first scientific attempts at an unbiased evaluation of
perceptions of using mobile information technology to support improved medical
adherence. Its aim is to develop an understanding of user-perceived risk and motivation
influence on intention to use wireless text messaging for a specific prophylactic
application. This can help academics in understanding the mechanisms of newer
technology adoption, and mobile technology practitioners in delivering products better
suited to user needs. Last but not least, this study may offer a starting point for future
healthcare-led research on outpatient views regarding the employment of mobile
information technology for addressing the problems that result from poor medical
adherence.

Previous exploratory work has shown that patients would have reasons both to
accept and to reject mobile applications that help them to adhere to the recommendations
of health providers (Cocosila and Archer 2005a; Cocosila and Archer 2005b). This
research uses the fundamental support of the theories and models of technology
acceptance, of perceived risk, and of motivation to investigate empirically the key
factors that may influence the acceptance of a wireless mobile solution as a support in
improving outpatient adherence. This study makes contributions both to the theoretical
knowledge and applied knowledge in information systems, consumer behaviour, and
healthcare.

6.3.1 Contributions to Information Systems and Mobile Technology Knowledge

6.3.1.1 Contributions to Theoretical Knowledge

This research advances knowledge derived from theoretical research in
information systems for several reasons, as indicated below.

e Previous IS research discussing the integration of perceived risk into technology
adoption models has used the TAM model exclusively (Featherman and Fuller
2003; Featherman and Pavlou 2003; Featherman and Wells 2004). Although
TAM is a popular model in technology adoption research, it takes into account
only the classical constructs of perceived usefulness and perceived ease of use,
and is more suited to the use of concrete and well-established technologies. This
research adopts a broader view by taking into account extrinsic and intrinsic
motivation, and examines outcomes from an innovative intervention rather than
using an established system.
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It is difficult to identify a clear stream of research on perceived risk influence in
IS to date. Although in recent years quite a few studies have included perceived
risk constructs that claim to draw from consumer behaviour research of the early
1970s, the constructs used tend to differ significantly from one study to another.
This research attempts to enrich knowledge by following a scientific path. Thus, it
draws from a research stream in consumer behaviour that introduced validated
multi-item perceived risk constructs (Stone and Grenhaug 1993; Stone and Mason
1995; Laroche, McDougall et al. 2004).

Very few studies in IT acceptance research have included the dimensions of
perceived risk adapted from marketing research. The risk constructs that have
been proposed and used by other researchers have a considerable lack of
consistency. Although they claim common ascendancy in the Jacoby, Kaplan, and
Roselius work of the 1970s (Roselius 1971; Jacoby and Kaplan 1972; Kaplan,
Szybillo et al. 1974), they look very different and are not validated. In contrast,
this study builds on the validated work of Stone and his collaborators (Stone and
Grenhaug 1993; Stone and Mason 1995). Accordingly, this study includes a
construct (i.e., perceived risk) that has seen little application in previous IS studies
until recently. When this is inserted, with its different facets, into the motivational
model, it is possible to derive an explanation of individual reasons for or against
accepting a mobile service.

As Davis, Bagozzi et al. (1992, p. 1126) put it, “usefulness and enjoyment may be
a common causal pathway through which many psychological and environmental
factors achieve their influence”, but more investigation is necessary to verify the
validity of this statement. The current study attempts to build on this suggestion
by integrating perceived risk into the motivational model. Indeed, this study found
that intrinsic motivation is a pathway through which perceived overall risk
achieves partially its influence on the behavioural intention to adopt the
technology.

Preceding research has shown contradictory results regarding the interaction
between extrinsic and intrinsic motivation in motivational models. While
traditional research in applied psychology has postulated that an increase in EM is
counterproductive for IM, empirical work by Davis, Bagozzi et al. (1992) found
that IM increased together with EM. Without giving a final verdict, these authors
suggested “more research is necessary to delineate the conditions governing the
occurrence of independent, mutually reinforcing, or countervailing effects of
extrinsic and intrinsic incentives” (p. 1125). This study attempts to answer that
suggestion and its findings suggest that intrinsic motivation is an antecedent of
extrinsic motivation when applying the model to the adoption of a technology: the
more enjoyable the technology appears to users, the more useful it is likely to be
perceived.
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6.3.1.2 Contributions to Applied Knowledge

Besides contributions for IS theory, this work is also novel in terms of applied

research knowledge.

It applies a validated model in a new context that is different from previous
studies. “If TAM or other adoption models are to be successfully applied in
contexts other than originally envisioned (the employee adoption of company
owned software) it is imperative to understand how new contexts conditionalize
longstanding theorized relationships” (Featherman and Fuller 2003). This
research helps in this understanding by applying the adoption model in an
individualized and domain-specific context.

This study is an early investigation of user acceptance of wireless text messaging
for a specific purpose, which is separate from the usual communication or leisure
utilization. For this reason, the study has adopted a broader perspective by
balancing user reasons for or against adopting the specific technology in a
specific context.

Few studies have investigated technology acceptance of telemedicine in general
(and exclusively from the provider’s side). Most technology acceptance in
healthcare has been limited to health care practitioners (Schaper and Pervan
2004). In contrast, this work adopts a virtual outpatient viewpoint which rhymes
with the contemporary concept of patient centered medicine.

There has been a scarcity of research about acceptance of mobile IT in healthcare,
mostly taking a provider-side approach. This study brings new information to the
general picture, from a consumer-side view.

There is a lack of research about patient acceptance of any technology in general.
This contrasts, surprisingly, with the patient-centric view of today’s healthcare. It
is always important to remember that “not the software but the human side of the
implementation cycle ... will block progress in seeing that the delivered systems
are used effectively” (Keen 1991, p. 220). This study helps to fill this gap.

This study is also important because proving how and why a simple but solid
application may work might also encourage the use of mobile technology by other
stakeholders in healthcare (e.g., home care nurses, primary care physicians, etc.).

This study has been consistent with other research in showing that enjoyment
plays an important role in the adoption of a novel service (Dabholkar and Bagozzi
2002). Therefore marketers should address the enjoyment of a new service when
targeting a new market. Moreover, if using the service for adherence improving-
initiatives, as in this study, marketers together with health providers must segment
first people according to their pre-existing attitude toward the adherence
intervention to be implemented, as was the case with attitude toward vitamin C
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for this study. Addressing people with favourable views regarding the targeted
intervention considerably increases its chances of success.

e Besides the insights for markets, the study offers insights for the designers of a
future system like TMT. Based on participant recommendations and perceptions,
valuable suggestions regarding especially message flexibility, timing, content, or
enjoyment have been gathered.

6.3.2 Contributions to Consumer Behaviour Knowledge

Risk perception is a relatively young field of research. The risk literature still
involves many confusing, albeit interesting and unanswered questions (Sjoberg 2002).
For instance, a salient problem in the measurement of perceived risk is that sometimes it
is difficult to say whether uncertainty or its consequences are measured (Stone and
Gregnhaug 1993; Lim 2003).

IS research involving the perceived risk construct, besides being recent and
scarce, is also inconsistent, especially when discussing the dimensions of perceived risk.
For instance, some studies consider perceived risk as being formed of several types of
risk (e.g., financial, psychological, etc.), in accordance with the classical marketing
research of the 1960s and 1970s (Featherman and Wells 2004). This construct would be
formed from the traditional facets of risk plus an overall risk which would capture all the
risk effects. Other recent research from the same field sees perceived risk as a second-
order construct (Featherman and Pavlou 2003). This inconsistency proves that there are
still unknowns in the area and new research contribution to be made. This study attempts
to bring such a contribution by drawing from a solid stream in perceived risk research
(Stone and Grenhaug 1993; Stone and Mason 1995).

It is “self-evident [that] the importance of the various risk dimensions will vary
according to the purchase situation confronted [because] the risk perceived in purchases
varies across people and products” (Stone and Grenhaug 1993). Consequently, it is
worthwhile to try to examine empirically the risk construct for different products or
services and categories of users, especially related to today’s mobile services that are
expanding so rapidly. Also, it is important to investigate the validity of the relationship
between risk facets, with psychological risk mediating the effect of the other risk facets,
as initially suggested by Stone and Grenhaug (1993), especially when adding a new risk
dimension of privacy. The problem is even more acute when investigating a potential
service with a high degree of intangibility and many unknowns. This study brings a
contribution to knowledge by taking into account an application of the widely popular
SMS, when used in a specific, non-leisure, context.

6.3.3 Contributions to Healthcare Knowledge

Results from this research are also important for healthcare knowledge:

e it tests patient perceptions early, before the expense of deploying mobile
healthcare systems with complex human and technical consequences (Cocosila
and Archer 2005b);
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e it is an initial small step that offers solid ground for future healthcare-led research
on medical outcomes of mobile IT interventions that target actual outpatient
adherence;

e it opens the way for building future mobile healthcare interventions that target
real patient perceptions;

e it underscores the importance of cost-effectiveness analysis of mobile healthcare
interventions for outpatient adherence, as it is well-known that business model
issues are the ultimate condition for the success of any IS application (Yuan and
Zhang 2003);

e it tests the effectiveness of an adherence improving strategy to a prophylactic
healthy behaviour, based on accepted recommendations from the literature
(Haynes, McDonald et al. 2002);

e it detects both adherence to healthy behaviour and adherence to IT that
encourages that behaviour (through the intention to use the technology); and,

e it compares popular self-reported measures for adherence to an objective measure
somewhat similar to the Medication Event Monitoring System (MEMS)
(Svarstad, Chewning et al. 1999).

6.4 Strengths and Limitations

6.4.1 Strengths

A major strength of this study is the blending of information systems research
with consumer behaviour and healthcare research in testing a model drawn from
knowledge in these three distinct areas. In fact, no scientific study investigating user
perceptions and behavioural intentions regarding the use of a mobile IT intervention to
address healthcare adherence could be identified in the existing literature. Performing a
one-month randomized controlled trial, following a rigorous experiment layout facilitated
by automated software, with data being collected at baseline, during the trial, and at
endpoint, offered a rich data source. Eliciting participant impressions and perceptions
after participating in such a trial added more realism to the opinions they expressed.

A second strength of the research was to combine a quantitative and qualitative IS
study. This contributed not only to increased validity of the findings through a
triangulation process but also to the deepening of the findings. This latter aspect was of
importance since the study was restricted to addressing the possible application of mobile
technology to a prophylactic measure for well people. However, the study opens the way
for future investigations in healthcare applications and, therefore, collecting broader
impressions and recommendations for real situations was essential.
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Overall, this was a small randomized controlled trial with encouraging results.
Although it can be termed statistically “inconclusive” or “indeterminate” (Haynes,
Sackett et al. 2005, p. 136), to the author’s knowledge this is one of the first randomized
controlled trials to test the effectiveness of a mobile IT solution to improve adherence to
a prophylactic behaviour. According to the categorization in the same work, this
experiment was a “small trial” (p. 236), but small trials such as this can be useful in
building a basis for larger and more powerful experiments.

6.4.2 Limitations

A first limitation of the study is related to the sample of participants. Size was, of
course, the first issue. The main cause of sample limitation came from budgetary and
time constraints (i.e., the limited availability of the software application for
sending/receiving SMS). Although sample size was sufficient for the IS study, according
to the requirements of PLS (Bontis 1998; Chin 1998), it led to an underpowered study of
the healthcare outcomes.

For reasons of convenience and feasibility, and similarly to a substantial body of
IS research, most of the participants were undergraduate and graduate students. Using
students as subjects in the experiment may introduce a sampling bias (because of the
external validity problem). Respondents are young people who are well educated, techno-
savvy, accustomed to cell phones, and, hence, they are not likely to be representative of
the general population (Ahn, Park et al. 2001; Ko, Jung et al. 2004). However, they do
not differ from the general population in terms of needing to adhere to healthy behaviours
(although they may differ in terms of education and some financial and social
perceptions). Since this need will grow with age, it is important to predict future trends
based on current perceptions (Ahn, Park et al. 2001). Furthermore, conducting research
with students in a specific academic organization is acceptable for the purpose of theory
development because it offers the opportunity of better replicability (Laroche, McDougall
et al. 2004).

The sample may not be fully representative for another reason: subjects are
participating voluntarily (Hu and Wang 2005). According to Adaptive Structuration
Theory, there is always an interplay between technology and the social process of
technology usage. Consequently, various users of the same technology would use it in
different forms by appropriating and reinventing it (Karahanna, Straub et al. 1999).

Caution should be manifested regarding the generalizability of the results of the
business study. Measuring the willingness to pay is a controversial issue by itself due to
some inherent problems: this is a hypothetical exercise that does not require the actual
sacrifice of money, willingness to pay is determined by the ability to pay, and, further,
some individuals may object to the very idea because they consider that access to
healthcare should not be conditioned by pay issues (Birch, Gafni et al. 1999). In this
context, the generalizability of the results is limited since the sample was drawn from a
relatively young population, linked to a university, hence with fairly narrow income
levels, as in the Barner, Mason et al. (1999) study.
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Because of feasibility and ethical constraints, this study could not deal with ill
people taking medication for a chronic disease. It is expected that ill people would
behave differently in terms of extrinsic motivation to adopt the technology as well as in
the risk they perceive in using this technology. There would be a difference in using this
technology compared to healthy people taking vitamin C for preventive reason. Very
likely, people would care less about risks, on the financial side in particular, if they
believed that the technology would help them to adhere to prescribed regimens. Because
of feasibility and ethical constraints, participants were allowed to take their own vitamin
C pills (or multivitamins) if they wished to do so, possibly influencing the results of the
adherence part of the study. However, the entire philosophy of the study relied on
participant honesty in doing what was good for their health.

Having the participants for the randomized controlled trial extracted from a
student population of the same university may have led to some contamination of the
results of the healthcare study, as colleagues and friends may have fallen separately into
the two (intervention or control) groups. However, this was considered less of a danger
than drawing the groups from completely different populations.

Another question arises about the representativeness of the sample, from a
cultural perspective, because popular motivation theories are culture bound. A search of
papers on motivational research in IS indicates that almost all empirical research has been
done in North America (Igbaria, livari et al. 1995). However, some authors believe that
for relatively younger ages and more highly educated people the cultural differences
between subjects may be small (Ko, Jung et al. 2004).

Overall, there are no reasons to believe that the two groups of people under
scrutiny in this RCT behave differently from any other cell phone users in North America
who are taking vitamins in order to stay healthy, although young people may have a
better general health state than the entire population, they may care less about health
issues, or they may be more knowledgeable and familiar with mobile devices. The fact
that the study dealt with young people is indicative of the importance of future users. This
should be the case as well for a prophylactic intervention in healthcare, where the main
target is education for prevention rather than treatment after people become ill due to
unhealthy behaviour.

The study involves some methodological limitations as well. Self-reported
measures can always induce bias (Hu and Wang 2005) and common method variance
(Igbaria, Iivari et al. 1995). Although some steps recommended by the literature to detect
common method bias have been taken, a degree of uncertainty always persists unless
several methods to collect the same data are used. The one-month duration of the
experiment is a further complication. Respondents may not recollect well all the facts
from the experiment, due to limited memory capacity (Lee, Park et al. 2001).

Operationalization of constructs close to relevant prior research has the
undeniable advantage of using previously validated measures, and is essential for
comparability and replication. However, this may lead to lower reliability of some scales
in comparison with prior studies, so this may raise the question of the applicability of
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such instruments in the telehealth context (Chau and Hu 2001). A special issue regards
the capture of the behavioural intention to use the technology, which was measured with
only a two-item scale. However, the measure was adapted from reputable research
(Venkatesh and Davis 2000) which demonstrated high Cronbach alpha, and it has been
used in numerous other papers (Venkatesh 2000; Van der Heijden 2004).

Similarly to a study reported by Childers, Carr et al. (2001), who studied
motivation to engage in retail Web shopping, this research has focused only on a limited
set of possible determinants of the behavioural intention to use a technology. A relatively
low value of explained variance of the model outcome compared to current research may
suggest that the model is missing some other factors (Chau and Hu 2001). However, the
R-square of the final construct had a value common in many IS studies (Sun and Zhang
2006). Furthermore, the purpose of the research is to investigate only the role of the dyad
perceived risk-motivation on the behavioural intention to adopt SMS for a specific use.

Of course, beliefs, attitudes, and perceptions are dynamic, not static (Karahanna,
Straub et al. 1999). Therefore such a study cannot capture the complexity and periodicity
of adoption and usage, and must be seen more as preliminary evidence regarding the
adoption of a technology, according to the same authors. Besides these, because of
feasibility reasons, the study was conducted within one organization and with a particular
type of technological innovation, a common situation in IS research (Karahanna, Straub
et al. 1999).

Representativeness of the task setting may be another limitation, as mentioned by
Hirst (1988). Tasks that are too simple or too difficult may decrease the intrinsic
motivation associated with fulfilling those tasks, and alter the motivational model.

Lack of blinding (i.e., by the possibility of linking the answers to the cell phone
numbers) may have influenced responses to the healthcare questions. However, the whole
philosophy of using the technology to help people stay healthy depends on participants’
honesty.

Other inherent limitations derive from the domain of the problem examined:

e technology acceptance of telemedicine is a relative new field to IS research (Chau
and Hu 2001);

o extending the findings from a single study that examines a particular technology
and targets a specific user group, to other technologies and user groups must be
done with caution (Chau and Hu 2001),

¢ mobile commerce (of which mobile health care is a related field) is considered to
be in its infancy and not well understood (Hu and Wang 2005);

e there is inconsistency in the consumer behaviour literature in the validity of
perceived risk measures, especially since they depend much on the product or
service under investigation (Laroche, McDougall et al. 2004);
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e “typical adherence rates are about 50% for medications and are much lower for
lifestyle prescriptions and other more behaviorally demanding regimens”
(Haynes, McDonald et al. 2002, p. 2880);

e although longer than what is considered in the literature as a short-term
intervention for adherence (e.g., two weeks) (Haynes, McDonald et al. 2002), this
study has from the healthcare point of view a relatively short duration, and it
performs measurements at only two points in time; and,

e ‘“noncompliance is more frequent in preventive treatments due to their very
nature” (Anna, Jose-Maria et al. 2004, p. 504)

Overall, it is believed that the IS side of the study did not have more limitations
than those usually reported in relevant IS literature. Also, keeping in mind the elements
of PICOT (Patients, Intervention, Comparison group, Outcomes, and Time) considered
when asking the healthcare research question to avoid overgeneralization of the results
(Haynes, Sackett et al. 2005), the approach embraced in this study would obviously have
a limited external validity from the healthcare research point of view. However it may be
considered “a step forward in testing an idea at a reasonable price” (Haynes, Sackett et al.
2005, p. 8).

6.5 Directions for Future Research

Future research can be thought of as a gradual progression in the three research
streams this study comprised: information systems, consumer behaviour, and healthcare,
either jointly or separately.

A first step in future information systems research might be to test the same
research questions and theoretical model on other populations that are older and less
technologically savvy, and for other types of prophylactic interventions. This may offer
further insights, thus allowing a refinement of the theory (Featherman and Fuller 2003).
One major objective of such research would be to confirm that, indeed, extrinsic
motivation plays no significant role in the intention to adopt wireless text messaging for
improving adherence, as this study found. This would also allow the development of
recommendations regarding the adoption of systems which potential users do not
perceive as being particularly useful (e.g., by stressing the intrinsic motivational aspects
and decreasing the sources of perceived risk).

Another focus of future information systems research might be the possible
enrichment of the theoretical model by including constructs suggested by the findings of
this study. Special attention should be given to the attitude toward adherence that, for this
study, was considered to be a control variable. Since it proved to have a significant
influence on extrinsic motivation and intention to adopt, future research might seek
theoretical support for including attitude towards adherence in the research model. This
approach may be also justified from the perspective of the medical literature, showing
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that interventions to improve adherence can do very little for people who are not
interested in the treatment regimen that is prescribed.

Other enrichments to the theoretical model can arise from the findings of the
qualitative information study, such as the antecedents of extrinsic and intrinsic
motivation. For instance, opinions could be elicited on the usefulness of interventions.
This could be studied in association with attitude toward adherence and healthcare risks
that are perceived in not using the technology (i.e., the possible resulting deterioration in
their health). Research in the antecedents of intrinsic motivation could also look at some
of the contradictory opinions expressed in the qualitative study such as: embedding the
messages in enjoyable content or not, using more formal or more colloquial language,
using a fixed or flexible layout of messaging, etc.

Another possible direction of future research might be to investigate how other
constructs not included in the research model (such as perceived ease of use of the
technology, or subjective norm reflecting the influence of significant persons such as
health providers or family) may influence the adoption of the technology. This could
consider the context; for instance, perceived ease of use might play an important role for
older and less technological savvy people. For such population categories it might also be
justified to consider the influence of other risk components (such as performance risk,
which is associated with beliefs about the capability of using the technology) on the
behavioural intention to adopt the technology.

The business case model could be developed further through a separate
investigation of the antecedents of user willingness to pay and willingness to give time
for a mobile information technology intervention that addresses limited adherence. These
cost considerations should be closely associated with the type of intervention and its
context. For example, mature people suffering from diseases might show financial
concerns about paying for technology to support healthcare interventions that differ from
younger people subjected to a prophylactic intervention. Further investigations are also
necessary to determine possible links between participant willingness to pay for such a
service, willingness to take the time to use it, and other factors in the theoretical model of
technology acceptance. Such studies should be compared to recent work examining the
perceived value of mobile services such as SMS (Turel, Serenko et al. 2007).

Future research on healthcare issues should be encompassed in, and adapted to,
research by healthcare practitioners who are investigating the role of information
technology in improving adherence to specific clinical intervention. This research should
be led by medical researchers, who can study carefully the effectiveness issues of
prophylactic interventions in terms of medical outcomes, as a necessary step beyond self-
reported adherence figures. Obviously, medical research should ultimately look at
samples of chronically ill outpatients who might benefit from such innovative
technological approaches. This type of research would join the increasing trend of using
mobile technology as a channel to improve medical adherence, through basic
interventions such as reminders (Dyer 2003; Leong, Chen et al. 2006).
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6.6 Messages to Remember

“Effective ways to help people follow medical treatments could have far larger
effects on health than any treatment itself’ (Haynes, Yao et al. 2005, p. 16).

“It is time that additional efforts be directed towards developing and testing innovative
approaches to assist patients to follow treatment prescriptions” (Haynes, McKibbon et
al. 1996, p. 383).

This study is a small step in the right direction, as suggested by the literature and the
problems of everyday life.
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Appendix A: Glossary of Acronyms

Acronym Meaning
3G 3" Generation
AVE Average Variance Extracted
BI Behavioural Intention
DTPB Decomposed Theory of Planned Behaviour
E Electronic
EM Extrinsic Motivation
M Intrinsic Motivation
IS Information Systems
IT Information Technology
MEMS Medication Event Monitoring System
MM Motivational Model
PEOU Perceived Ease of Use
PLS Partial Least Squares
PU Perceived Usefulness
RCT Randomized Controlled Trial
SEM Structural Equation Modeling
SMS Short Messaging (or Message) Service (or System)
TAM Technology Acceptance Model
TPB Theory of Planned Behaviour
TRA Theory of Reasoned Action
URL Uniform Resource Locator
WAP Wireless Application Protocol
WTP Willingness to Pay
WTGT Willingness to Give Time
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Appendix B: Scheduling of SMS Reminding Experiment

Day Early SMS Late SMS
Time interval SMS Sent Time interval SMS Sent

1 5-7p.m. Reminder - -

2 5-7pm. Reminder - -

3 5-7p.m. Reminder 7-9 p.m. Reinforcement or Corrector
4 5-7p.m. Reminder - -

5 5-7p.m. Reminder 7-9 p.m. Reinforcement or Corrector
6 5-7p.m. Reminder - -

7 5-7 p.m.. Reminder 7-9 p.m. Reinforcement or Corrector
8 5-7 pm. Reminder - -

9 5-7 p.m. Reminder 7-9 p.m. Reinforcement or Corrector
10 5-7 p.m. Reminder - -

11 5-7p.m. Reminder 7-9 p.m. Reinforcement or Corrector
12 5-7p.m. Reminder - -

13 5-7pm. Reminder 7-9 p.m. Reinforcement or Corrector
14 5-7p.m. Reminder - -

15 - - 7-9 p.m. Reinforcement or Corrector
16 5-7p.m. Reminder - -

17 - - - -

18 5-7pm. Reminder 7-9 p.m Reinforcement or Corrector
19 - - - -

20 5-7p.m. Reminder - -

21 - - 7-9 p.m. Reinforcement or Corrector
22 5-7 p.m. Reminder - -

23 - - - -

24 5-7 p.m. Reminder 7-9 p.m Reinforcement or Corrector
25 - - - -

26 5-7 p.m. Reminder - -

27 - - 7-9 p.m Reinforcement or Corrector
28 5-7p.m. Reminder 7-9 p.m Final announcement
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Notes:

The choice between Reinforcement or Corrector is done manually the morning of the
respective day.

Reminders and Reinforcements or Correctors are sent to the intervention group.

Messages for a specific person come in the time interval mentioned above but at
random times.

Final announcement is announcing the end of the experiment.
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Appendix C: Message Content for the SMS Reminding Experiment

Type of Message No. Text of Message

Reminder 1 Hey, it’s Tim: Did you take your vitamin C today?

Hi, it’s Tim: Any vitamin C 2day?

Tim here: Took Ur vitamin C?

Tim speaking: What about Ur vitamin C 2day?

Yo, it’s me, Tim: Remember your vitamin C?

Tim texting: Any vitamin C 2day?

Tim here: Took Ur vitamin C?

Hey, it’s Tim: Did you take your vitamin C today?

O |00 [N [N [\ |[& (W N

Yo, it’s me, Tim: Remember your vitamin C?

10 | Hi, it’s Tim: Any vitamin C 2day?

11 Tim texting: Took Ur vitamin C?

12 Tim here: Did you take your vitamin C today?

13 | Tim speaking: Remember your vitamin C?

14 | Hey, it’s Tim: What about Ur vitamin C 2day?

15 | Tim here: Did you take your vitamin C today?

16 Yo, it’s me, Tim: Remember your vitamin C?

17 { Tim texting: Took Ur vitamin C?

18 | Tim speaking: Any vitamin C 2day?

19 | Hey, it’s Tim: Did you take your vitamin C today?

20 | Yo, it’s me, Tim: What about Ur vitamin C 2day?

21 | Hi, it’s Tim: Any vitamin C 2day?
Reinforcement 1 Hi, it’s Tim again: You’re doing very well! Tip: Borrow money from

pessimists — they don’t expect it back! ©

2 Still Tim: Ur doing super! U know that no 1 has ever complained of a
parachute not opening? ©

3 Tim texting again: Ur doing well! Tip: Maths and alcohol don't mix.
Don't drink and derive! ©

4 Again Tim: Doing very well! Vitamin C helps to fight infections! ©

5 Hi, it’s Tim again: Ur in good shape! Tip: There's 1 thing good about
being poor — it’s inexpensive! ©

6 Yo, it’s Tim again: Very good! U know what’s a college professor?
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Someone who talks in other peoples’ sleep! ©

7 Tim here again: Ur doing super! Tip: 2 steal ideas from 1 person is
plagiarism,; 2 steal from many is research! ©

8 Tim texting again: You’re doing very well! Vitamin C helps to fight cold
and flu! ©

9 Again Tim: Ur doing well! Tip: Change is inevitable, except from a
vending machine! ©

10 | Still Tim: Doing very well! Tip: You know what’s the forecast for
tonight? Dark! ©

11 Tim here again: Ur doing well! Warning: Dates in calendar are closer
than they appear! ©

Corrector 1 Hij, it’s Tim again: Please do your best to take your pill at noon: Vitamin

C helps to fight infections!

2 Still Tim: U didn’t quite take the vitamins!

3 Tim texting again: Forgotten the vitamins!

4 Again Tim: Do your best to take the vitamins: they help to fight cold and
flu!

S Hi, it’s Tim again: Remember the daily vitamin C!

6 Yo, it’s Tim again: Don’t forget the vitamin C to stay healthy!

7 Tim here again: Please do your best to take your pill at noon: Vitamin C
helps to fight infections!

8 Tim texting again: U didn’t quite take the vitamins!

9 Again Tim: Do your best to take the vitamins: they help to fight cold and
flu!

10 | Still Tim: Remember the daily vitamin C!

11 Tim here again: Don’t forget the vitamin C to stay healthy!

Final Hi! The Vitamin C - SMS study is over.
announcement
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Appendix D: Web Scenario

Univ E‘s%f%

DaGROGYE
SLHOOL OF BUSINESS

Scenario of Cell Phone Use for Health

A large number of medical studies show that it is good to take a common dosage (up to 1,000
- 2,000 mg) of vitamin C daily in order to prevent flu and colds. You may check, for
instance, useful information about vitamin C (also known as ascorbic acid) provided by The

British Broadcasting Corporation (BBC) at:

http://www.bbc.co.uk/health/healthy living/complementary medicine/remedies vitamins.shtmi#

vitamin c

Imagine that an SMS application called TMT (i.e., Text Messaging Telehealth) would be
designed to help you remember to take your daily vitamin C. Thus, you could receive on your
cell phone reminding messages as coming from a virtual friend called 'Tim".

The messages would have a variable content
looking something like in the picture on the
right.

They would come at random times, usually
before noon, daily in the first couple of weeks
and then more rarely.

After receiving such messages and taking
your vitamin C pill, you would be expected to
reply by sending a one-letter SMS: A (from
'‘Acknowledge'). Your reply should be sent
after taking the vitamin but no later than the

midnight of the day you received the reminder

Hey, it's Tim. Did you
take your vitamin C
today?
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(i.e., you would usually have at least 10-12
hours to reply).

If you replied as expected to the above
messages, you would also receive additional,
more rarely (every 2-3 days), feedback
messages, something like in the picture on
the right. So, these messages would contain
brief jokes, or other variable fresh information
interesting for you (trivia, sports, fashion,
etc.).

Hi, it's Tim again!
You're doing very well!
Tip: borrow money
from pessimists--they
don’t expect it back :)

223




PhD Thesis — M. Cocosila McMaster — Business Administration

If you did not reply as expected to the
reminders, the additional messages (still
coming every 2-3 days) would be more
corrective, like in the picture on the right. And
no joke or other information for you!

Hi, it's Tim again!
Please do your best to
take your pill at noon:
Vitamin C helps to
fight infections!

If you wanted to speak with someone (e.g., a nurse or a doctor) for various reasons
(e.g., about some non-urgent questions, concerns, or suggestions), you could

send a one-letter SMS to the TMT system: C (from 'Call me') and they would call you at
the earliest time possible.

What do vou think about this scenario? >>
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Appendix E: Baseline Survey (background questions only)

Cell Phone Use for Health

Please answer the following questions:

1) For how long have you been using a cell phone?

[ months

2) For how long have you been using SMS?

I months

3) About how many SMS messages do you receive per week?

4) About how many SMS messages do you send per week?

5) Have you ever taken vitamin C tablets for health?

‘@ T
Yes No

Additional comments:
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6) About how many vitamin C pills have you taken during the last 7 days?

7) Please check one response which corresponds most closely to your desired answer for the following statements: (I-Strongly
Disagree ... 7-Strongly Agree),

Without vitamin C doctors would be
less able to cure people for colds and
flu.

Taking vitamin C helps many people to
be healthy.

Taking vitamin C helps many people to
prevent or recover faster from colds
and flu.

The benefits of taking vitamin C
outweigh the risks.

8) Do you have any further comments about taking vitamin C?

E

xl
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Appendix F: Intervention Group Endpoint Survey

SMS Study - Stage 3: Final Survey

Please answer the following questions

1) People often have difficulty taking a vitamin C tablet daily for one reason or another. Have you
missed any vitamin C pills in the past week? If yes, how many?

3 No 2 Yes

Additional comments:

2) How well does vitamin C work for you? (i.e., are you free from cold or flu symptoms?)

e OK £ Not OK K I don't know i

Additional comments:

3) Did you have any side effects symptoms while taking vitamin C?

£ Yes o No & I don't know

Additional comments:
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4) Do you have any further comments about taking vitamin C?

5) Based on your overall impressions, please check one response which corresponds most closely to your desired answer for each of
the following statements, where TMT is an abbreviation for Text Messaging Telehealth and denotes the system you tested: (7 -
Strongly Disagree ... 7 - Strongly Agree),

Signing up for TMT would be a poor way to spend
my money.

I would be concerned about how much I would pay
if I subscribed to TMT.

If I subscribed to TMT, I would be concerned that I
would not get my money's worth.

My friends and colleagues’ opinions about my
signing up for TMT would cause me to feel concern.

If signing up for TMT, I would be concerned about
what people whose opinion is of value for me would
think of me, if I made a bad choice.

My subscribing to TMT would cause me concern
about what my friends would think of me, if I made
a bad choice. :
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My use of TMT would cause me to lose control over
the privacy of my information.

Signing up for and using TMT would lead to a loss of
privacy for me because my personal information
could be used without my knowledge.

Internet hackers (criminals) might take control of
my information if I used TMT.

The thought of signing up for TMT makes me feel
uncomfortable.

The thought of signing up for TMT gives me an
unwanted feeling of anxiety.

The thought of signing up for TMT causes me to
experience unnecessary tension.

Overall, the thought of signing up for TMT causes
me to be concerned that I might experience some
kind of disadvantage.

All things considered, I think I would be making a
mistake if I signed up for TMT.

Overall, I really feel that signing up for TMT poses
problems for me that I just don’t need.

6) Based on your overall impressions, please check one response which corresponds most closely to your desired answer for each of
the following statements, where TMT is an abbreviation for Text Messaging Telehealth and denotes the system you tested: (7 -
Strongly Disagree ... 7 - Strongly Agree),
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I found TMT to be enjoyable.

The actual process of using TMT was pleasant.

I had fun using TMT.

Using TMT helped me to take the daily vitamin
C pill at proper time.

Using TMT helped me to not forget about the
daily vitamin C.

Using TMT helped me to take the vitamin C
every day.

I found TMT to be useful in reminding me to
take my vitamin C daily.

My interaction with TMT was clear and
understandable.

Interacting with TMT did not require a lot of
my mental effort.

I found that TMT was easy to use.

I found it easy to get TMT to do what I wanted
to do.

Assuming I have access to TMT, I intend to
use it.

Given that I have access to TMT, I predict that
I would use it. ' ‘
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7) For how long would you expect to continue using TMT if it did not cost you anything?

|

8) For how long would you expect to continue using TMT if it were not free?

l

9) How much would you think it would be reasonable to pay for a service like TMT if the usage were not free?

$ l per month

10) Indicate as many as three reasons why you WOULD LIKE to use TMT:

hd

11) Indicate as many as three reasons why you WOULD NOT LIKE to use TMT:

=

12) Based on your experience with taking vitamin C and this study, please provide recommendations for the designers of a system
like TMT:
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=l

13) Please indicate other thoughts, concerns, and recommendations about TMT:

¥
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Appendix G: Control Group Endpoint Survey

1) People often have difficulty taking a vitamin C tablet daily for one reason or another. Have you missed
any vitamin C pills in the past week? If yes, how many?

.
No a Yes

Additional comments:

!

2) How well does vitamin C work for you? (i.e., are you free from cold or flu symptoms?)

¢ OK c Not OK ¢ I don't know

Additional comments:

!

3) Did you have any side effects symptoms while taking vitamin C?

C Yes e No d I don't know

Additional comments:

4) Do you have any further comments about taking vitamin C?
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5) If you had received about one SMS per day reminding you in an enjoyable manner, from a virtual friend
called Tim, to take your vitamin C pilis (e.g., Tim here: Took Ur vitamin C 2day?), do you think such

messages would have helped or bothered you? Why?

x

hd
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Appendix H: Codebooks Utilized in the Qualitative IS Study

Indicate as many as three reasons why you WOULD LIKE to use TMT:

Level 1 Code

Level 2 Code

Level 3 Code

Code description

1. User perceptions

The way users perceive TMT

1.1 Functionality

Perceptions regarding the functionality of TMT for the users

1.1.1 Usefulness

Perceived usefulness (e.g., reminds about pills, helps to
comply, helps doing things at time, helps taking the vitamins,
helps staying healthy, helps remembering daily, good as
reminder in general, good for people who forget pills, helps
remembering important things, keeps on schedule, keeps
reminding what to do)

1.1.2 Confidence

Helps feeling healthy

1.1.3 Organizing

Helps staying organized (e.g., check the cell phone
periodically, keeps the time constant)

1.2 Intrinsic
motivation

1.2.1 Enjoyable

Perceived enjoyment (e.g., amusing comments, funny jokes,
could be fun)

1.2.2 Attractive

Nice feeling to get messages, interesting, not boring (i.e., can
read again and again)

1.3 Ease of use

1.3.1 Easy to use

Perceived ease of use (e.g., simple, easy to use, easy)

2. Operating The way users perceive the process of using TMT
features
2.1 Social Social aspects of using the service
features
2.1.1 Non- Does not perturb current activities (e.g., quiet, subtle, can
intrusiveness write when busy, hassle free, unobtrusive, noninvasive)
2.1.2 Trendy Other people use it (e.g., friends use it, get familiar with
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technology, stay connected to what's happening)

2.1.3 Social Helps social interaction, keep in touch with others
interaction
2.2 Operating 2.2.1 Operating Similar to messengers (e.g., catches attention instantly), good
type type communication source
3. Technology Features of the service due to the specifics of the technology
features
3.1 Convenience Convenience of the service
3.1.1 Handiness Its use is convenient, handy for taking many pills
3.1.2 Cell phone is always with the person, good in mobile context,
Pervasiveness immediacy of the reminders
3.1.3 Superiority to | Writing is preferred to talking (e.g., send short messages,
other channels avoid talking to people), better than answering machines,
better than e-mail
3.2 Consistence | 3.2.1 Consistence | Service is consistent
3.3 Low cost 3.3.1 Low cost Free or cheap (e.g., to send a message anywhere, does not use
long distance costs)
4. Other 4.1 Other 4.1.1 Other Other reasons for use
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Indicate as many as three reasons why you WOULD NOT LIKE to use TMT:

Level 1 Code Level 2 Code Level 3 Code Code description
1. User perceptions The way users perceive TMT

1.1 Functionality Perceptions regarding the functionality of TMT for the users
1.1.1 Lack of Low or no usefulness, not useful for medication, not worth the
usefulness cost, do not need the reminder, not useful on long term
1.1.2 Lack of Leads to lack of confidence, dependence on the system,
confidence ignoring of the reminders after some time
1.1.3 Burden It is a supplementary burden or commitment

1.2 Intrinsic

motivation

1.2.1 Annoyance It is not enjoyable, it is a nuisance, it is annoying, not funny,
boring, irritating, a hassle

1.2.2 Texts, appearance, interface are not attractive
Unattractiveness
1.3 Ease of use 1.3.1 Not easy to It is difficult to use (e.g., difficult to type, typing takes time),
use messages are not clear, difficult for elderly
2. Operating The way users perceive the process of using TMT
features '
2.1 Social Social aspects of using the service
features
2.1.1 Intrusive It is intruding, interrupting when busy, timing is not good,
asks to reply when doing something
2.1.2 Time It is time consuming
consuming
2.1.3 Social issues | Lack of privacy, embarrassing, unwanted monitoring, legal
issues
2.2 Operating 2.2.1 Operating Not flexible, not customizable, needs programming
type type
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3. Technology

Features of the service due to the specifics of the technology

features
3.1 Convenience Convenience of the service
3.1.1 Not handy Cell phone is not always on, cell phone is not always with the
user
3.1.2 Not pervasive | Does not have always coverage, the messages do not go
through sometimes
3.1.3 Inferiority to | Lack of confirmation of messages going through, might not
other channels receive messages sometimes, more difficult than calling,
messages take space in the phone
3.2 Cost 3.2.1 Cost Expensive, not free, cost money
4. Other 4.1 Other 4.1.1 Other Other reasons of not using
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Based on your experience with taking vitamin C and this study, please provide recommendations for the designers of a

system like TMT:
Level 1 Code Level 2 Code Level 3 Code Code description
1. User perceptions The way users perceive TMT
1.1 Content 1.1.1 Content Suggestions referring to the content of the text messages
1.2 Intrinsic Recommendations about increasing the enjoyment or pleasure
motivation generated by text messaging itself

1.2.1 Enjoyment

Perceived enjoyment (e.g., amusing comments, funny jokes)

1.2.2
Attractiveness

Interesting, not boring messages (e.g., with images, voice
clips)

1.3 Ease of use

1.3.1 Ease of use

Increase the ease of use (e.g., clear messages)

2. Operating The way users perceive the process of using TMT
features
2.1 Social Reconsider some social aspects of using the service
features
2.1.1 Other social | Address other social targets (e.g., sick people, elderly)
targets
2.1.2 Privacy Improve the privacy of the service
2.2 Messaging Change some parameters of the messaging
features
2.2.1 Timing The time messages are received
2.2.2 One-way No responses should be necessary from users
2.2.3 Frequency How many messages should be sent daily
2.2.4 Flexibility Allow users to choose the content, time, frequency, virtual
sender
2.2.5 Feedback No feedback from the system necessary
3. Technology Features of the service due to the specifics of the technology
features
3.1 Cost Cost features
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3.1.1 Free The usage should be free
3.1.2 Cheap The usage should be of low cost
4. Other 4.1 Other 4.1.1 Other Other recommendations or no suggestions (the system is good

as it is now)
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Please indicate other thoughts, concerns, and recommendations about TMT:

Level 1 Code Level 2 Code Level 3 Code Code description
1. User perceptions The way users perceive TMT
1.1 Content 1.1.1 Content Thoughts referring to the content of the text messages (e.g.,
text content, clarity)
1.2 Intrinsic Recommendations about increasing the enjoyment or pleasure
motivation generated by text messaging itself
1.2.1 Enjoyment Perceived enjoyment (e.g., better jokes)
1.2.2 Interesting, not boring messages
Attractiveness
2. Operating The way users perceive the process of using TMT
features
2.1 Social Recommendations on some social aspects of using the service
features
2.1.1 Other social | Address other social targets (e.g., sick people, frequent cell
targets phone users)
2.1.2 Privacy Concerns on the privacy of the service
2.2 Messaging Change some parameters of the messaging
features
2.2.1 Allow customization of the messages
Customization
2.2.2 Frequency How many messages should be sent daily
3. Technology Features of the service due to the specifics of the technology
features
3.1.1 Cost 3.1.1 Cost The usage should be of low cost
3.2.1 Other 3.2.1 Other Use cell phones but with other approach (e.g., built-in alarm)
approach approach
4. Overall Comments on the system and/or experiment
comments
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4.1 Comments

4.1.1 Appreciative

Positive impressions on the system and/or experiment

4.2.1 Concerned

Concerns and doubts about the system and/or experiment

5. No comments

5.1 No
comments

5.1.1 No comments

No comments expressed
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