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Abstract

Health information technology (HIT) aims to improve healthcare services by means of
technological tools. Patient centered technologies such as personal health records are relatively
new HIT tools that enable individuals to get involved in their health management activities.
These tools enable the transformation of health consumer behavior from one of passive health
information consumers to that of active managers of their health information. This new role is
more interactive and engaged, and with such tools, patients can better navigate their lives, and
exercise more control over their treatments, hence potentially also leading to improvement in
the quality of health services. Despite the benefits of using personal health record systems for
health consumers, the adoption rate of these systems remains low. Many free and paid services
have not received the uptake that had been anticipated when these services were first
introduced. This study investigates some factors that affect the adoption of these systems, and

may shed light on some potential reasons for low adoption rates.

In developing the theoretical model of this study, social cognitive theory (SCT) and technology
acceptance model (TAM) were utilized. The theoretical model was validated through a
quantitative survey-based methodology, and the results were derived using structural equation

modeling techniques.

The key findings of this study highlight the role of individual and environmental factors as
determinants of end-user behavior in the adoption of personal health records. The results show
that in addition to perceptions of usefulness and ease of use, factors such as social norms and
technology awareness are also significantly associated with various factors that directly and

indirectly affect intention to use PHRs

Based on the results obtained in this study, recommendations are offered for technology

providers, and possible directions are proposed for academic researchers.
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1.0 Introduction

In most countries across the globe, accessing health records and communicating through them
with physicians is relatively difficult for patients (Popovich & Rose, 2012). Many potential
value added activities such as getting a second opinion, real time access to medical
information, communicating and managing health records poses many difficulties for health
consumers. Enabling effective means for pursuing these activities can significantly save money
for the escalating budget of health care system (Leighton, 1999). During the last five years,
healthcare costs in Canada had a steady growing rate of around 4% and approximately
contributed in 8% towards the national GDP (Levert, 2013).

There are a number of technologies that provide information technology capabilities for health
consumers. Personal Health Records (PHRs) is one example of these technologies that enable
individuals to control many activities related to the management of their health condition.
PHRs are generally offered by private or public providers in the form of online or offline
desktop or mobile-based platforms. The system stores different types of health information
from multiple sources. If the users update their records regularly, they could receive many
benefits by a more effective management over their conditions (Solomon, 2013). Due to the
high value of the system to healthcare services, many health data aggregators have already
offered personal health services to the public (e.g. MyOscar and myPHR.ca). In 2010, the
Department of Veterans Affairs (VA) of the United States launched an initiative called “Blue
Button” by which health consumers could have secure access to their health records. This
feature empowers patients by providing more information, control and engagement in their

self health management activities.

PHRs provide value to the healthcare services in many ways (PBGH, 2009). They improve the
quality of care through centralizing the information in a single storage. The centralized
information provides the patient with access to integrated health records from the
corresponding institutions or offices in real time. As a result, duplications of tests are prevented
and higher amount of information is accessible for health decision making. Moreover, PHRs
saves the resources by offering different features such as schedule appointments, prescription
refills and communication with physicians. The system assists the end users in monitoring
daily self-care activities such as diet and enables them to collaborate on their common issues
and share their experiences. It could automatically send the vital health indicators such as

blood sugar to the physicians when the monitoring equipments are attached. Lastly, PHRs



empower individuals in taking care of their family members. It provides an organized platform
in which the caregiver could control the medications or symptoms and communicate with

physicians in the emergency cases.

Despite PHRs’ huge potential value in health information management, the adoption rate of
these systems is very low. Many barriers have been identified and discussed in the literature.
These obstacles are associated with the physicians, patients and system itself. Due to the lack of
financial intensive, low accuracy of the patient entered data and perceived loss of control over
the health procedures, PHRs is not widely accepted among healthcare practitioners. As a result,
they resist integrating their Electronic Health Records (EHRs) with the personal health systems.
EHRs is “an information system that enable hospitals to store and retrieve detailed patient

information to be used by health care providers (Silow-Carroll, Edwards, & Rodin, 2012).

Also, privacy concerns, lack of enough awareness and computer anxiety causes many
individuals hesitate using the system. They still prefer to maintain their health records in
physician offices or on paper (Shanholtzer, 2011). Furthermore, current personal health
systems in the market do not comply with a specific standard and are not generally compatible

with other sources of information such as EHRs.

This research is conducted for determining the barriers and drivers in using personal health
systems. Towards this goal, an empirical model was developed, utilizing various constructs
from tech adoption theories in the extant literature. This model is subsequently validated

through a survey questionnaire.
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1.1 Research Rationale

One of the reasons behind ineffectiveness of the Healthcare industry is lack of consolidated
health records for the consumers. In a recent report, it was highlighted by Pew Internet
Project’s healthcare research that only 21% of the individuals use some form of technology to
track their health data (Murray, Dimock, Mueller, Taylor, & Kohut, 2014). As stated by one
medical provider, “This is a $2.4 trillion industry run on handwritten notes” (Salter, 2009).
With the ascending healthcare cost in the United States (from $2,029.1 in 2005 to $2,593.6 in
2010) (Sebelius, 2012), new healthcare management options and policies are being sought to
improve the sector's performance and to deliver sustainable services (Canada Health Infoway,
2011).

This research study is situated within the field of Consumer Healthcare Informatics (CHI) and
its capabilities of improving healthcare services. CHI programs are being adopted to develop
IT-enabled healthcare environments that provide better cost effectiveness (Protti, 2007).
Estimations show the high potential tangible and intangible benefits of information technology
applicable to health management. Although some studies have provided important highlights
for the successful implementation of CHI in healthcare (Holmes, 2013; Arocha and Hoffman,
2012; Demiris, 2012; Eyler, 2011), many suggest that more research needs to be done in this
area (Gibbons et al., 2009; Shipman, Kurtz-Rossi, & Funk, 2009).

There are different provider-centric architectures and models of health management systems
in physician offices, hospitals and other institutional health centers which have different goals
and value propositions. Personal health systems have recently been promoted in Canada health
strategic planning initiatives (Canada Health Infoway, 2011) due to their potential for
delivering quality services in a cost effective manner (Smith, Odlum, Sikka, Bakken, & Kanter,
2012). Despite the benefits of PHRs being understood by end-users (Snowdon, Shell, & Leitch,
2010), the rate of user acceptance does not meet the Consumer Health Informatics’ (CHIs)
long term objectives which is to empower consumers by putting health information into their
hands (Jha et al., 2009). Therefore, many studies have been done to assess the acceptance of
PHRs by the end users, and more research in this area is suggested by the researchers (Cohn,
2006; Alkhatlan & Bachelor, 2010; Wilson & Peterson, 2010; Agarwal, Anderson, Zarate, &
Ward, 2013).

11



In addition to the existing literature gaps, this study aims to addressing some factors for PHRs
vendors and service providers for the design and delivery of the system. It also could help
government and policy makers to minimize unnecessary redlines for PHRs providers and
accelerate the system adoption by establishing rules and policies that motivate individuals to

adopt the system.

According to a recent study by (Agarwal et al., 2013), factors influencing the adoption of
personal health systems can be categorized into individual factors, technological factors and
organizational factors. Agarwal also suggested that more effort needs to be done in
determining the individual behavior towards using PHRs systems. This research aims to
investigate these groups of factors to determine what individual and environmental constructs

affect the consumer adoption of personal health record systems.

1.2 Conceptual Framework

In order to study the environmental and individual factors affecting the use of patient facing
information systems, a theoretical model is formulated from the two different theories: Social

Cognitive Theory (SCT) and Technology Acceptance Model.

The major components of the conceptual framework are summarized in Table 1. Specifically,

the table presents the constructs associated with each component, their definition and origin.
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Table 1: Conceptual Framework and its Components

Adobted From

Technology Acceptance
Model (TAM)

Technology
Acceptance

Individual

Factors

Environmental
Factors

Perceive Ease of Use

Definition
The degree to which a person believes that using a

particular system would be free of effort.

Perceived Usefulness

The degree to which a person believes that using a
particular system would enhance his or her job

performance.

Behavioral Intention

Captures an individual’s expressed intent to use
the PHR technology in a model comprising

several tvpes of factors.

Source

Davis (1989)

(SCT)

Social Cognitive Theory

Individual Factors

Computer Arnxiety

An individual’s apprehension or fear when is

faced with the possibility of using a computer.

(Simonson et al., 1987)

Social Norm

Subjective Norms refer to “a person’s 1
perception that most people who are
important to him/her think (s)he should or
should not perform the behavior in

question”

(Teo, 2009)

Environmental Factors

The successful putting together of the various

Technolosical components, assemblies, and subsystems of a
Degree of Integration ) {GSAM Handbook, 2003)
Factors system and having them work together to perform
what the svstem was intended to do.
Information The type and amount of information organized in
(Hock <t dl., 2003)
Organizational |Accessibility a way that is accessible to participarnts.
Factors
Awareness A condition of being conscious of something. (Stefania, 2009)

Based on the SCT, individual and environmental factors affect the use of patient facing

information systems. SCT consider the effect of environment on the individuals’ behavior. It

also focuses on the peoples’ ability in changing the environment in their favor (Gibbons et al.,

2009).
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1.2.1 Individual Factors

The first component of the framework is “Individual factors” that includes instincts, drives,
traits, and other individual motivational forces (Jaars, 2013). According to the framework,
individual factors directly or indirectly affect their behavioral intention to adopt an
information system. As illustrated in table 2, computer anxiety and Social Norms are the two

individual factors examined in this research.

1.2.2 Environmental factors

“Environmental factors” is the second component of our framework and represents situational
influences on personal behavior. It is divided into two influential factor groups that affect the
users’ intention of utilizing an information system. Technological factors are related to the
system properties and development. Degree of integration is the single technological factor
under investigation in this study. Organizational factors are those that associate with the
system providers and differ from one provider to another. This study examines the effect of

information accessibility and awareness on individuals’ intention to use PHR technologies.
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1.3 Research Question

This research is an effort to answer the following questions about PHRs user behavior through

a quantitative approach.

1.3.1 General Research Question

- What are the interrelationships among technical, organizational and personal factors that

affect the adoption and use of Personal Health Records (PHRs) systems?

1.3.2 Specific Research Questions

SRQ1. What are the effects of Computer Anxiety on Individual Intention to use PHRs?
SRQ2. What are the effects of Social Norms on Individual Intention to use PHRs?

SRQ3. What are the effects of Social Norms on the Perceived Ease of Using PHRs?

SRQ4. What are the effects of Information Accessibility on individuals’ Computer Anxiety?
SRQ5. What are the effects of PHRs Degree of Integration to the individuals’ Perceived
Usefulness of PHRs?

SRQ6. What are the effects of Awareness on Perceived Usefulness of PHRs users?

SRQ7. What are the effects of Social Norms on individuals’ Awareness of PHRs?

SRQ7. What are the effects of Information Accessibility on individuals’ Perceived
Usefulness of PHRs?

1.4 The Structure of the Thesis

This research is composed of five chapters. The first chapter includes the introduction,
objectives and rationale for this study. The discussion is followed by the second chapter, a
literature review on the adoption of PHRs. Third chapter presents the procedures and
systematic approach of research design and utilized methodology. Moreover, it discusses the
appropriateness of the selected method to the study. The analysis of the survey instrument and
evaluation of the empirical model is presented in the chapter four. Finally, chapter five

documents main findings of the research and provides research highlights and conclusion.
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2.0 Literature Review

2.1 Consumer Health Informatics

Consumer Health Informatics (CHI) is a subdivision of medical informatics which studies
health service customers (Eysenbach, 2000). It improves the communication between patients
and healthcare providers like physicians, health institutions, labs etc (McDaniel, Schutte, &
Keller, 2008; Eyler, 2011) and provides “information structure and processes that empower
consumers to manage their health conditions” (McCray, 2005). CHI is positioned at the
intersection of several topics including medical informatics, social care, public health, health

promotion, health education, marketing and communication science (Flaherty, 2014).

Due to the fast development of the concept, CHI does not have a uniform definition (Arocha et
al., 2012; Houston et al., 2001; McDaniel et al., 2008). Gunther Eysenbach defines CHI as “a
field that analyzes consumers’ needs for information, studies and implements methods of
making information accessible to consumers, and models and integrates consumers’

preferences into medical information systems” (Eysenbach & Jadad, 2001).

In order to develop a consensus definition of CHI, Gibbons et al (2009) examined a survey
from the American Medical Informatics Association (AMIA) and gathered a vast range of
topics. “Patient decision support” and “patient access to their own health information” has

determined the two frequent indicators of CHI.

2.1.1 CHI Evolution and Vision

During recent years, CHI has been expanded in two major health and IT domains through
using software applications in healthcare (Greenes & Shortliffe, 1990). In 1996, modern
computers and telecommunication technology had been recruited to offer consumers efficient
access to their health information and involve them in making decisions related to their health
condition. Later in 1998, health information was accessible to patients through advanced IT
and communicative tools. CHI was developed in 2000 through capabilities of analyzing
consumers’ information needs and connection of these needs with medical information systems
(R. & Gustafson, 1999; Field, 1996; Eysenbach, 2000).

CHI trend and developments not only involved consumers in their healthcare management, but
also increased the degree of IT engagement (Field, 1996) While using information and

communication technology capabilities are the primary focus of CHI, a major goal is to
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increase access to information as well as contribute to making better health decisions
(McDaniel et al., 2008). In order to achieve this goal, CHI professionals provide digital access
tools, develop skills and support health services (Dolan, Wolter, Nielsen, & Burrington-Brown,
2009).

2.1.2 Health information Infrastructure requirements for CHI

In order to understand the CHI, it is essential to know about its infrastructure. The vision of
Health information infrastructure (HII) is to enable providers to have comprehensive, complete
and up-to-date information for decision making when needed (Yasnoff et al, 2006). Due to
having multiple stakeholders and their conflicting interests, it should be noted that the HII

design and implementation requirements should be properly addressed.

Privacy and trust is one of the most important attributes for HII. Lack of privacy is obviously a
threat for patient engagement. For this goal, some laws such as HIPAA Privacy Rule in the
United States and the Access fo Information Act and the Privacy Actin Canada have been

legislated.

The stakeholder cooperation is essential in the availability of the health information at the right
time. Most of the stakeholders are reluctant in sharing their records since they are afraid of
losing their competitive advantage (Yasnoff et al, 2006). Therefore, some privacy rules such as
the HIPAA Privacy in the US make this mandatory to providers to provide patients information

upon their request.

The electronic sharing of health information is required that information maintain in

electronic form. Since a small proportion (11%) of PHRs benefits and a large proportion of cost
(maintaining the system) are attributed to physicians’ most of them do not use any type of EHR
in their offices (Yasnoff et al, 2006). A justified cost-benefit model is crucial for the adoption of

these types of systems in Physician’s offices.

Financial Sustainability is the other concern for the HII stability. Few approaches are adopted
for this purpose. The most common is to anticipate the cost saving resulted by engage in the
CHI. However, it is sometimes challenging to find the exact finical information required for
such anticipation as companies doesn’t generally share such records. Another good approach is
to emphasize new values that could be obtained by the availability of comprehensive health

records.
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Finally, HII needs to be supported by the right governance in the communities. It reduces the

complexities associated with the large projects and increases its success in the local scale.

2.1.3 Health Information Consumer Behavior

In order to investigate factors affecting the use of HIT systems, it is necessary to introduce the
consumers of health information. According to a large scope mail panel survey (Maibach,
Weber, Massett, Hancock, & Price, 2006), consumer behavior toward evaluating,
understanding and seeking health information can be categorized into four segments
considering two major dimensions of “degree of engagement in health enhancement” and

“degree of independence in health decision making”.

Table 2: Health Information Consumers

Engagement In Health Enhancement

Active | Passive
Independence _ _
Independent | Independent Actives Independent Passives
In Health
Decision _ Doctor-Dependent
. Dependant Doctor-Dependent Actives ;
Making Passives

Independent actives are quick in seeking and understanding health information from different
sources such as health professionals, the Internet and publications. While they rely on the
information obtained from their physicians, they reflect a higher degree of self-efficacy in
making their own final decision. In contrast, doctor-dependent actives rely on physicians’
comments and decisions because they usually show a lower level of self-efficacy in
understanding health information. For example considering a patient who is searching online
for drug interaction of “acarbose” (a drug for reducing blood sugar level to treat type-2
diabetes), if she makes the decision to avoid taking “digoxin” (a drug for treatment of heart
failure) prescribed by her doctor to avoid potential negative effects, she would be considered
an active independent. However, if she lets the doctor making the decision, she would be

considered an active dependent.

Independent and doctor-dependant passives are less assertive towards direct contribution in
health information seeking because they consider minimum value for health records. Despite

independent passives are less engaged both in seeking health information and relying on their
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physicians’ information, they make health decisions on their own. Doctor-dependent passives
are not interested in obtaining health information and rely on the decisions made by their
physicians. In a similar scenario to the previous example, consider a diabetic person who did
not search for his medication information online. If the person just decides on using acarbose
and digoxin together, he is considered as passive independent. However, if he relies on his

physician to make decision for his health condition, he is considered as passive dependent.

Utilization of HIT is significantly affected by the degrees of individuals’ self efficacy. People
with higher self efficacy reflect higher passion in seeking and understanding health
information. Moreover, using HIT requires individuals to be more independent in making
health decisions. Patient centered health systems enhance the quality of care primarily through
involving patients in their health management activities. Therefore, independent individuals

seem to have smoother adoption to the health systems than doctor dependents.

2.1.4 CHI Adoption Challenges

While the Internet becomes a crucial health information source for public (Fox, 2010), there
are some barriers that limit the public search for health related information. These CHI
hindrances are both hard factors (non information related factors) and soft factors

(information related factors). In the following section, these two groups are explained in detail.

2.1.4.1 Hard Factors

Disabilities and limitations produced by chronic illnesses prevent patients from seeking health
information more than other illnesses (Bylund, Sabee, Imes, & Sanford, 2007). However, there
is a higher chance of accessing health information online by chronically ill people who are
limited in accessing healthcare services by service providers (e.g. uninsured, greater physical

distance/time travel to provider) (Fox & Jones, 2009).

While the effectiveness and efficiency of CHI development reflects obvious return on
investment, the high cost of development and maintenance of IT represents the challenge of
confronting shrinking public health budget and growing public health service and quality
expectations (McDaniel et al., 2008). As Hillestad et al., (2005) states, successful
implementation of federal CHI developments with the adoption rate of 90% for direct and

ambulatory services can save $77 billion annually.
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Several other demographic factors such as age, gender, education, race/ethnicities, and
computer/Internet experiences can directly influence consumer intention to use the Internet as
a source for accessing health information (Fox & Jones, 2009). An electronic survey of 264
healthcare customers (Marton, 2011) indicated that perceived source reliability and socio-
demographic variables such as race, income, and education significantly influence online
health information seeking. For instance, seniors are less likely to obtain their health
information through online sources than youth (Fox & Jones, 2009). Since chronically ill
people are the primary target for CHI developments, elderly consumers might struggle with
different physical limitations ranging from reduced vision and hearing to dexterity reduction
(Marquard & Zayas-Caban, 2009).

2.1.4.2 Soft Factors

Information related factors affect the individuals’ behavioral intention to search for health
information. For example, Lack of filtered and organized information records could prevent
some consumers to use the Internet for obtaining health information (Swann, Carmona, Ryan,
& Raynor, 2009). Therefore, establishing the standards for organization of health records is a

key factor in CHI.

The other important factor in assessing the degree of individuals’ information seeking is the
source of information. Large number of health information sources presenting different levels
of quality makes the evaluation and selection process more difficult for the consumers (Field,
1996). Therefore, having limited but reliable health information with a consistent quality

reference could simplify the process to obtain health records.

Health information accessibility is considered another crucial factor in assessing individuals’
information seeking. Health Literacy of the individuals could directly affect their level of using
health records. The different classification of health information consumers has been discussed

in the section 2.1.3.

CHI applications have a number of problems in privacy, security and trust (Jahnke, Agah, &
Williams, 2011). The health information privacy concerns associated with these applications

will be discussed in section 2.5.2.1 in detail.
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2.1.5 CHI Future Goals

Improving healthcare quality utilizing the HIT innovations has been strongly pushed as a
priority in most of the economically developed countries (Blumenthal & Tavenner, 2010). One
major concern in the field of Consumer Health Informatics is to enable consumers to
understand health records and make appropriate decisions rather than just providing access to
relevant (personalized) and organized health information (Field, 1996). In addition to the
quality of information and patient-centric architecture, CHI interventions should address the
needs of disabled consumers, physicians and caregivers in terms of design and usability,
information exchange and standards of health information technology (Goldberg et al., 2011).
As Electronic Health Records (EHRs) remain absent in most care systems, patients and
caregivers should take an active role in the medication reconciliation process (Lindeman &

Redington, 2010).

2.2 Positive Technologies in Patient Healthcare

Many concepts have been proposed and utilized for better system design and technology use
which shifted the care model from “disease centered” to “patient centered” and finally “citizen

centered” (Libreri & Graffigna, 2012).

While CHI is a design to align user intention with system understanding (Karray, Alemzadeh,
Saleh, & Arab, 2008), Positive Technology (PT) is a design that enhances user empowerment
and wellbeing (Ibanez, Dunne, Gaggioli, Ferscha, & Viaud-Delmon, 2011). PT is an emerging
field (Serino, Cipresso, Gaggioli, & Riva, 2013) that can be defined as “the scientific approach
to using technology to enhance human functioning” (Ibanez et al., 2011) and “improving the
quality of our personal experience through its structuring, augmentation and/or replacement”
(Graffigna, Barello, Wiederhold, Bosio, & Riva, 2013; Wiederhold & Riva, 2012).

E-health enhances the individuals’ involvement to improve their healthcare (Graffigna,
Barello, & Riva, 2013). For example, online therapy for depression and anxiety has been
proven to enhance the user experience and individual wellness (Ibanez et al., 2011).
Accordingly, PTs can be used for management and tracking of psychological stress (“General
Information Packet,” 2014).
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PTs including PHRs improve patient-physician relationships through “continuum of care” and
enable self engagement and management rather than short ambulatory visits (Ibanez et al.,
2011). Continuum of care is defined as a client-oriented system composed of services and

integrating mechanisms that guides and tracks clients over time (Evashwick, 2005).
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Figure 1 demonstrates the origins and the main domain areas which positive technology
supports. PT is a major tool of Positive Psychology, a concept of Healthy Mindedness.
Moreover, the diagram shows the focus and the tools that should be recruited in order to
enhance these domain areas. PT includes three main tools: hedonic technologies which aim to
enhance positive emotions, eudemonic technologies for user involvement and interpersonal
technologies which give users an opportunity for social integration (Graffigna, Barello, & Riva,
2013). Finally, this figure represents the PHRs features and actions that are positioning the

system as a positive technology.

PHRs can be considered to be a positive technology as these tools effectively incorporate the
PT's three domain areas. As it shown in the figure, the pleasant life of individuals using PHRs is
enhanced when they feel empowered in controlling their health management activities. This
empowerment reduces the users’ anxiety in their health activities and they experience positive
emotions. For example, a diabetic person who uses remote devices for monitoring the level of
his blood sugar in a PHRs system can predict his medication time and feels more relaxed
(Stachura & Khasanshina, 2007; Vashist, 2012).

Moreover, self management of the health information and decision making of PHRs users
increase the level of satisfaction and engagement. For instance, a cancer patient who manages
his health information regularly in a PHRs system has continuous interaction with the system
and therefore receives more information and updates about his health condition (Surrey &
Hospital, 2007). More information empowers him in making his health decision and
consequently become more engaged in his health management activities (Brett & McCullough,
2012). If an individual perceives a significant role for himself in assessing his health condition,

he will be more satisfied with using the system (BC Ministry of Health, 2011).

Finally, the integration and collaboration of PHRs users with healthcare providers enhance
their socialization and meaningful life. For example, PHRs enhance the communication of the
patients with physicians, care providers and other patients (Henriksen, Battles, & Keyes, 2008).
It gives patients the opportunity to expand their networks and increase the volume of
interactions regarding their health conditions. More socialization offered by the system is also

another support for considering PHRs as positive technologies.
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2.3 Patient-Facing Information Systems (PFIS)

2.3.1 Consumer Perspective

Considering the health industry trend towards the engagement of consumers with health

services, Patient-Facing Information Systems (PFIS) provide different services in information

management tasks and also link patients with health professionals (Ahern, Woods, Lightowler,

Finley, & Houston, 2011) in order to increase patient understanding and engagement (Wilcox

et al., 2010).

Consumer-facing technologies support health consumers with different types of services such

as appointment management (Weingart, Rind, & Tofias, 2006; Shah, Kaelber, & Vincent,

2008), consumer-provider communication tools (Houston et al., 2001), self-health monitoring

(Weingart et al., 2006), information seeking (Ahern, 2012) presented by PHRs, patients’ Web

portals, Computerized Tailored Interventions (CTIs), m-health systems, Smartphone health

apps, standalone applications and Web 2.0 services (Fox & Jones, 2009).

HIT aims to apply a meaningful use of technology for providing healthcare services in patients’

prospective. In order to do so, the functionalities of HIT systems should be patient-centered

design and provide value from the patients’ point of view Figure 2 illustrates the PFIS

functionality framework including value services that make meaningful usage of the system to

take place.
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Figure 2: PFIS functionality framework (Adapted from Ahern et al., 2011).
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As the diagram shows, functionalities of consumer-facing HIT can be categorized into three
groups: “Information and Transactions” (e.g. connectivity with PHRs platforms, requests for
health records), “Expert Care” (e.g. messaging, storage, remote monitoring, and risk
assessment), and “Self-Care Community” which supports and educates patients through
several features such as health library, self management, peer support and local links. Despite
the improvements in providing meaningful usage of HIT system, these applications are still
immature in their capabilities of enabling health professionals to offer decision support
services (Ahern et al., 2011).

Patient-facing health systems could provide an opportunity for users to get involve in their
health information management activities. This involvement, especially through collaboration
and transferring health information, make patients more prepared during their visits with care
providers (Ahern et al., 2011). Therefore, HIT implementation should be more focused on the
features that reflect meaningful use of the system in the users’ prospective. For example, an
antidepressant drug like SSRI (Selective Serotonin Reuptake Inhibitor) should not be prescribed
with the St. John’s Wort, an over-the-counter herbal remedy used to treat depression
(Grantham & Brown, 2012). An HIT system like PHRs enables patients to record their herbal

habits and empower physicians in making low risk decisions.

Considering required cost and time to communicate with healthcare professionals, HIT benefits
economic class individuals and disabled patients by providing a low cost communication

platform with effective access to wider range of professionals.

2.3.2 Physician Perspective

The adoption of HIT applications also depends on the acceptance of health professionals.
According to (Wilcox et al., 2010), health information sharing with patients is generally
accepted by physicians. However, they raised come concerns about the architecture of the

system and their changing role.

Physicians were concerned about type and volume of information elements which will be
shared in PFIS. For instance, vital signs, medication information, and care team information are
identified in favor of physicians to be shared. In contrast, sharing some fields such as lab
results and time estimates were considered as inappropriate in physicians’ prospective because
of limited patients’ interpretation abilities. Moreover, direct sharing of health information
could raise patients’ anxiety and generate a reverse effect on their health condition. This issue

could be enhanced when a degree of automatic interpretation is designed in PFIS platforms for
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patients. In addition to the above concerns, high volume of shared information with patients

could lower their focus on the crucial elements for their decision making.

Health professionals were also concerned about their changing role associated with the using
of PFIS. Using these applications should be supported by health professionals in many ways.
This not only changes their workload and work style, but also increases their liabilities to

supervise the system operation (Wilcox et al., 2010).

2.4 Personal Health Records
2.4.1 PHRs definition

While some researchers believe that Personal health record is a software application (Reti,
Feldman, Ross, & Safran, 2010), others also consider paper written health information as PHRs
(Walton & Bedford, 2006; Jones, Shipman, Plaut, & Selden, 2010). Stated by National
Committee on Vital and Health Statistics (NCVHS), PHRs has an evolving definition. Experts
identify PHRs as the presentation of EHR information for patients. Others believe that PHRs can
be known as any patient/consumer-managed health record (Cohn, 2006). Lack of uniform
definition of PHRs, makes it difficult for professionals and researchers to create policies and
collaboration guidelines (Clarke, Meiris, & Nash, 2005).

According to Cohn (2006) there are varieties of attributes which make each definition
different than the other such as information scope, information source, system features,
information custodian, storage location, technical approval and the party who authorizes

information access. Table 3 shows how PHRs definition has evolved during recent decade.

As can be seen in the Table 3, “information scope” and “access authorizer” are universally
addressed across the definitions while most of them are missing to specify the “information
custodian”. Based on this analysis, the definition by Price (2010) is the most comprehensive

which is also utilized in this thesis and we would propose it to be adopted.
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Table 3: PHRs Evolving Definitions

Defined By

Information Scope

Information
Source

System
Features

Information
Custodian

Storage
Location

Technical

Access
Authorizer

2003 Baird

Patients’ lifelong
health information

Access and
coordinate

Patient

Approval

Application/
Web

Provider

Definition: “A set of computer-based tools that al
available to those who need it”.

low people to acc

ess and coordinate their lifelong healt

h information and make appropriate parts of it

2006 Endsley etal.

Patient Information

Patient
Management

Service
provider

Definition: “Personal Health Records (PHRs) are

health information”.

designed as tools

to engage patients in their health care and to enable them to manage their personal

2007 Gearon

Patient Health
Medication
Sensivities

Examinations

Educational Material
Web inks

Exercise and diet logs

Health centers

Collecting,
tracking and
sharing

Web server

Service
provider

Definition: “A PHRs system is a tool for collecting, tracking and sharing important, up-to-date information about an individual’s health, current
medications, allergies or sensitivities, summaries from recent examinations, current educational materials or web links relating to a person’s health, diet

and exercise logs”.

David Wiljer

2
008 etal.

Health information
Other authorized
information from

other sources

Internal and
external
sources

Access, manage
and share

Server

Electronic
application

Service
provider/Patie
nt

Definition: “An electronic application through which individuals can access, manage and share their health information, and that of others

are authorized, in a private, secure, and confidential environment”.

for whom they

2009 | Joel Rodrigues

Patient Information

Copies of parts
of health
records

Measured and/or
noticed by the
individual

Patient,
System Admin

Patient,
System Admin

Definition: “A longitudinal collection of personal

measured and/or noticed

by the individual and administrative data.

health information of single individual containing copi

”

es of parts of health records, health related data

Bates DW,

2L Bitton A.

Patient information

Information
Access

Not mentioned

Web Server

Web-based
portals

Service
provider

Definition: “Personal Health Records (PHRs), typically accessible through secure Web

health information anytime and anywhere”.

-based portals, represent a practical way for patients to access their

Access, manage,

2010 Jones et al. Patient information - - Server Application Patient
and share
Definition: “A private [and] secure application through which an individual may access, manage, and share his or her health information.
A part of EHR IS health care Clinic or
2010 | Audrey P. Price P . Healthcare - . . Application Physician
information . professionals hospital severs
professionals
Definition: “A Personal Health Record (PHR) is the final, yet very separate, component of an EHR”.
Hoerbst, .
2010 Kohl, Knaup, A part OHT:HR Healthcare Manage health.care Cl.mlc or Application Physician
& information - professionals hospital severs
professionals
Ammenwerth

Definition: “An EHR that allows the patient to actively manage his/her data is also called a Personal Health Record (PHR)”.
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2.4.2 PHRs History

PHRs is a relatively old concept. During many years, patients utilize paper-based information
transferred among healthcare professionals to ensure that sufficient amount of information
delivers an appropriate level of quality and support for health management and decision
making (Clarke et al., 2005). The idea of personal health record started at 1991 in a Medicine
Institutes report titled as: “The Computer-Based Patient Record: An Essential Technology for
Healthcare” (Dick & Steen, 1991). The original edition has been prepared by Richard, Elaine &
Don in 1997.

In 2005, the Office of the National Coordinator for Health Information Technology (ONCHIT)
defined “the use of health information technology that produces a tangible and specific value
to the health care consumer and that can be realized within a 2-3 year period” as its

breakthrough described in the following three categories.

I.  Personal health record which is a person-centered system that track and support

lifelong health without being limited to a single provider.

II.  Electronic medical record is a digital platform to manage medical information gathered
in hospital or physician.

1. Electronic health record is a digital collection of patients’ health information gathered
and managed by healthcare providers. Some believe that EHR is the combination of
EMR and PHR. However, EHR systems are used by healthcare professionals not patients
(Clarke et al., 2005).
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2.4.3 PHRs Goals, Types, Architectures

2.4.3.1 PHR Goals

The major goals of the personal health system are to integrate, enable portability and stop
duplication of healthcare information (Goldman, 2008). Generally, PHRs goal is to increase
patients’ lifelong (Oftedahl & Marshall, 2010) access and ownership over their health
information (Wynia & Dunn, 2010). The system also aims to standardize, stabilize and

formalize the transferring patient’s records to a new physician (Goldman, 2008).

2.4.3.2 PHRs Types

Similar to its definition, PHRs has been classified in different ways. These classifications are
different in terms of system provider, system channel and the types of user. In 2002,
Waegemann purposed groups of PHRs: Off-line, Web-based, Purpose-based, Provider-based
and Partial (Waegemann, 2002). (Maloney & Wright, 2010) divided personal health systems
to Off-line PHRs, Smart cards, PHRs kiosks, Web-~based and USB-based PHRs. In 2011, Krohn
classified PHRs into Stand-alone, Health plan patient portals, Electronic medical record (EMR)

patient portals and Consumercentric (Krohn, 2007).

2.4.3.3 PHRs Architecture

The health data repository, management and disposal of personal heath records can be
determined by the architecture that it follows (Koufi, 2010). PHRs architecture can be divided
into three different models (Tang, Ash, & Bates, 2006) based on the delivery system in which

consumer and provider communicate (Barlow, Crawford, & Lansky, 2008).

1~ Standalone PHRs in which consumers create and maintain their health information.

2~ Tethered PHRs in which consumers are authorized accessing to provider’s stored
information. This type can be connected to the provider’s EMR and presents a subset of
its stored data (Jahnke et al., 2011). (e.g. Infowell represents as the subset for University
Health Network in Ontario)

3~ Interconnected PHRs in which consumers are capable of accessing and sharing records

from numerous sources. (€.g. organizations and centers)
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Data Elements to Complete the Patient Profile

A complete and organized set of data elements which could possibly captured by personal
health record systems is presented in Table 4. Moreover, the mobile app supported fields have
is identified in a separate column in the table. The assortment of personal health system data
element depends on the architecture that the system follows. For example, most of tethered
PHRs systems have limited data store capabilities to clearly separate patient and caregiver data
elements (Jahnke et al., 2011).

Table 4: Data Elements to Complete the Patient Profile

Possible Data Source Support
L | W ™ W = - = - - = - =
= T g a@|l=2 2 = ®= = = = =
Data Group Data Element cElz |88zl 8|sg 2 |snlfaltalioealsnlR
= mgbuﬁ; S E| 2 qDED,_DqDED;D:‘
gﬂj S % E “'%— 51" g g O -_g _'E ~ = ™~ g ~ E ™~ E ~ E ~ %
= =& £ = % |2 < |5 |& |3
X-rays v Vi v
Medical Testand exam results v Vv v v Vv W Vv W Vv v
Information Physician notes v v P
_________________ Allinstances of care regardlessof location | | ¥ | « | ¥ | ¥ | £ i~ [ | | 1
All claims regardless of health insurers v v v v i v v
Financial situation v Vv v v Vv v
Insurer Data Health insurance information v v v v : v v
Providers v| v v v v Vo v v
_________________ Facesheet NNl LN v o pvEo G L v LY
Drugs, dosages, adheren_ce, medications y y y y y v v
S S — regardless of pharmacy filled : H
Medical encounter v v v W v
_________________ Prescripion L Ll M v Lol i i N Y
] Tiesl Connection to clinical research trials v v Vv v Vv
_________________ Clinical trials & treatmentchanges | v| | v | v | | & _: v ] | | | | ¥ |_
) Patientself reported data v v v v
Lifestyle/ - -
- Social media posts v v v
Behavior
Mobile monitors/Telehealth v v v v
_________________ Socioecomomicdata |\ V| | | v || f N
.. | Personalidentification information v v v i v W v
Personal Identifier = — 7 7 7 — 7 7 7
Elements mergency conta H
_________________ Familyhistoy |\ vl )\ vl i i L L Y Y
Sensitivities / Allergies v v Vv v i v v v v v
e L N o N N L L S N
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Data Group

Data Element

Patient

Possible Data Source

Caregiver

Healthcare

Provider
EHR/Clinical

Systems

Devices

Insurance

Claims

Mobile Apps

Patterson et

al., 2012

Kharrazi et
al., 2012

lianetal.,
2011
Smith et al,

2002
Jahnke et al,,

2011

Collins et al.,,

2011
Fisher, 2007

Emergency
Records

Emergency note

<

L3

Emergency order

=

Emergency triage note

=

Organdoner authorization

= | =| = =

Self
Management

Self assessments

Self management strategies

= | = | = o= =] o=

Admission
Records

Admission note

Progress note

3

=== =

Discharge summary

Permission forms for release of
Information, operations and procedures

Referral sheet

= = | (<|=

Problems,/
Conditions

Problems/ diagnostics

Hospitalizations

L3

Alist and dates of significant
llinesses and surgeries

Procedures

Home monitor data

= = o= =] =

= = = = == o= ==

= (= = |=| =

Any other miscellaneous

Information about patient health
Such as exercise regimen, herbal
Medicaticns, and any counseling

=

=

Health
Background

Family history

Social history

=

Hereditary conditions in family

L3

Communication
With Caregivers

Important appeointments, events, dates

Correspondence with providers

Numbers of physician, dentist, specialists

L I A A A

< | ===

Preventive health recommendations

Opinions of specialists

= | = (= = = =2 =
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2.4.4 Types of PHRs Services

The type of services and user information access authorization provided by PHRs can be
different depending on who the service owner is and what specifications have been designed to
meet the needs of the owners. Some studies (Endsley, Kibbe, Linares, & Colorafi, 2006; Fisher,
2007), categorized these services into provider-owned, patient-owned and portable inter-
operable PHRs services. Another type of personal services is payers-owned PHRs which might
operate and maintain by either insurance companies or governmental bodies. Patient- and
provider-owned PHRs offer free services while using government and payer-owned PHRs are
fee-based. Delivery of PHRs services could be offered through Cloud PHRs, hosted PHRs, PC-
stored PHRs and mobile PHRs (Jahnke et al., 2011).

2.4.4.1 Patient-Managed/Independent-Sponsored PHRs (Free Apps)

For those health information access authorizations using the patient-managed service model,
physical or electronic forms should be completed by patients in order to enable data gathering
and claim processing. Collected data might be then received by patient or alternatively

transferred directly to the vendors (Kappeler, 2013).
Patient portals supported by providers

Although comparing with health institutions and hospitals this type of PHRs systems serve
consumers with a wider range of services (Deshazo, 2010), most of the provider-supported
PHRs that maintain their own data storage can only serve consumers with presentation of the
read-only health information including lab reports and illness records (Sood et al., 2007).
Often in provider-owned PHRs, the electronic version of clinical report summaries is organized

and presented to consumers (Fisher, 2007).

In this model, patients’ authorization is obtained during the registration process. Consumers
are required to agree the privacy policies and terms of use in order to utilize the system. If
users register at the providers’ front counter (face to face registration), physical similar form

should be signed and agreed alternatively (Kappeler, 2013).
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PHRs Owned/Used by Patients (Free)

Some personal health systems enable user-entered data to be maintained and organized by
consumers (Sood et al., 2007). Therefore, health records contain patients’ interpretations and
information sharing with professionals could be challenging. Patient-owned PHRs can be an
application on personal computers or a Websites accessible through the Internet. The major
weakness of this model is the amount of data entry required time and effort by individuals.
Hence, for this type of PHRs systems, the effort expectancy could be a major acceptance
barrier. Using smartphones, smartcards and PDAs (Fisher, 2007) in this model, a digital
version of health information could be transferred or exchanged anonymously (Tang & Lansky,
2005).

Various types of PHRs services have different capabilities and limitations when some specific
services are required. For example, when shifting from one health professional to another, a
copy of medication history (normally from provider-owned EMR systems) is required (Wang,
Lau, Masten, & Kim, 2003)Obtaining referral forms could be challenging for providers or
government owned PHRs models. In patient-owned systems however, user can access a real-
time lifelong medical records from multiple providers (Wang, Lau, Masten, & Kim, 2003)

without going through bureaucracy.

2.4.4.2 Corporation Health Plans (Fee-Based Apps)

Using corporation supported PHRs users should pay for health services through periodical
subscription programs. In payer and government supported PHRs, a broad exchange and
authorization of health information should be conducted with vendors and insurance
companies. Developing various stages, users should authorize all involved parties prior to login
and utilizing the system. In another format (trail for example), patient can authorize or

unauthorized the service owner (Kappeler, 2013).
PHRs Provided by Payers (Insurance)

Personal health systems provided by payers have been designed to serve different objectives.
For instance, insurance supported PHRs could collect health records in an appropriate format
which make the claim processing more effective. When submitting a claim, users will be able
to access the data in their profile. This model might be either provided by insurance companies

or the individuals’ employers (Vecchione, 2012).
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PHRs Provided by Payers (Government, etc)

In some countries such as the United States and Canada, governments make the personal

health record as a global citizen healthcare planning priority. In some European countries,

particularly France and United Kingdom, personal health records have been developed and

supported in multinational scope (Baird, 2003) as a part of health information technology

development plan.

Currently, PHRs cost effectiveness is hindered by lack of appropriate business case (Black et al.,

2011). In general, a PHRs designed for revenue might fall into one of the categories
demonstrated in Table 5 (Jahnke et al., 2011);

Table 5: PHRs Revenue Model

Revenue models | Founding source Founding technique
Healthcare providers (hospitals, health . . .
Ol I, p ( p PHRs service fees are often hidden in
roviaer authorities, insurance carriers, or o )
clinical bills.
employers)
Consumer Funded, PHRs, offer subscription or license | Consumers are required to pay one time-
services paid for by patients/consumers. fee or ongoing fees.
Funded, PHRs, are financed through third Health related companies such as
Advertisement party companies who have an interested in | pharmaceutical, sport and etc could target
marketing products and services to health PHRs consumers for marketing their
consumers. products or services.
Public or private institutions or labs might
Research Funded, PHRs & receive their funding from P ; . . &
. . . found local, national or international
organizations conducting medical research. )
health projects.

One of the challenges in PHRs business model is lack of incentives for physicians. A good

business model should sufficiently compensate perceived extra workload of using personal

health system physicians to become accepted. For instance, Schneider (2010) outlined

increasing Medicare compensation for physicians who use a certified EHR by 2012.

PHRs consumers are interested toward receiving more features and also have willingness to

pay more. In a study over health consumers (Copeland & Keckley, 2008), 60% of the

respondents were interested to receive more features (e.g. online appointment scheduling,

access to records and test results) and 25% of the respondents were ready to pay for extra

services.
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2.4.5 Mobile PHRs and PHR Portals

Web applications that offer access to health information, provide advice or support the peer
communication are growing in numbers (Demiris, 2012). Some believe that due to lack of
accuracy in patient generated input data, web-based PHRs should be apart from organizational
EHRs. For the security purpose, PHRs are using protocols like HTTPS and 128 bit encryption of
stored information which makes it difficult for intruder’s access to health information (Win,
Susilo, & Mu, 2006).

Mobile PHRs

Widespread adoption of mobile technology pushes health information management to web-
based platforms (Caligtan & Dykes, 2011). Mobile PHRs include devices like USB keys, smart
cards and smartphone apps which offer portable capabilities to users. USB keys are also
capable of connecting to health kiosks and enable patients to manage their records in an ATM
style interface (Win, Susilo, & Mu, 2006). Using these devices has been illustrated in consumer

self health-management (Schattner et al., 2004).

For instance, LIFECompass PHRs offers USB key to patients (Blair, 2006), and HealthTeam
Kennedy, (2013) provide smartcards to connect members with insurers, caregivers and
physicians. Mobile applications such as actigraphy or vital sign devices are pervasively
integrated into our lives, and sensor technologies become part of our residential infrastructure
(Demiris, 2012). Table 6 Illustrated mobile and portal PHRs providers in the North American
market, their service platforms, features, business model and finally their highlighted

properties.
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Table 6: PHRs Mobile and Portals

Company

Web Portal

PP

Android

10S

Functions and features

Revenue model

Provider
Consumer
Advertisement
Research

Properties

7 TELUS HEALTH

http://www.telushealth.com

~

Electronic access to health data
held by your health professional

Access to easy tools for managing
your health data

Free

Powered by
Microsoft

Can be connect to
health devices

http://www.snowbirds.org/home

Create, edit and save two (2)
individual Health Records, while
registered Users can use the
Service on a single use basis,
only.

Powered by
Norton and
VeriSign

National not-for-
profit advocacy
organization

O)\0SCAR

ur((\nnullu To Health.

http://myoscar.org/

Health Information management
Secure Messaging

Online appointment booking
Health Management Tools

An Open Source
PHRs System

McMaster $5.8
million PHRs
project

mydoctor.ca

Keep track of health information
Share information

Access information

Patients must be
invited by doctors

Patient License
fee is currently
$19.95 per year

https://www.mihealth.com/

information with other primary
care doctors, specialists or family
members by e-mailing, printing
or faxing it

BBEeEe———| Rely on a trusted partner (plus taxes)
https://www.mydoctor.ca/patient/
welcome.do
Access medical information,
including diagnoses, family
history, immunizations, Membershi
I VIcw ' medication and allergies Sgeg; ersnip
Secure Ingtant Access \/ \/ patient can then share this \/ mihealthView””
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http://www.telusphr.com/en/phr#toolsC
http://www.telusphr.com/en/phr#toolsC

Company

Web Portal

Android

10S

Functions and features

Revenue model

Provider

Consumer

Advertisement

Research

Others

hbr

http://www.hbf.com.au

Track and monitor your health,
fitness and wellbeing.
Schedule reminders for
appointments.

Designed by iMedicalApps
Team

Free
limited function

$0.99 track
radiology results,
lab results, etc.
$3.99 Family Ver.
all features

Healthcare Information
Management

HealtheMe™
Open-Source

PHRs Syst
HEALTH‘#ME Personalized Food Plan S System
WL ww’h.;b’uﬁ \/ \/ Personalized Exercise Plan \/ Monthl
! Real-Time Advice, Encouragement Plans9 ;9
and Support '
Weight Loss Plan .
http://www.myhealtheme.com/ reporting functions Certified by
POring TRUSTe
[&\ ClarusPHR .
track vital signs (Blood Pressure,
nm Temperature, etc), Medications
% \/ \/ history, Allergies History, \/ Free App
2 . Diagnostics History, Immunization
ommnmen History and Procedures History
http://phr.ph/
Track My provide medications summary Free A
Medical Records information retrieval Cloud sptF;rage

“Track your family's personal medical heaith
records privately and for free, For example:

+ Medications

We do not ask for social security numbers,
full names, or Insurance Information.

http://mymedicalapp.com/

BMI

Track Medications, Allergies,
Conditions, Immunizations,
Procedures, Appointments
Graph for blood pressure, blood
sugar level, etc.

redundant servers
and continuous
backups.
encrypted (SSL)
connections

myPHR..

MY PERSONAL HEALTH RECORD

http://myphr.ca/

Current medical conditions
Medical Surgical Allergies
History

Emergency contact information
Sensitivity

Insurance

Immunizations

Free Membership

Certified
Hackerproof
Website
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2.4.6 PHRs Stakeholders and Value Proposition

Despite large number of personal health system inevitable benefits for each group of
stakeholders, it is identified that not all the benefits for consumers and providers are
recognized (Tang, Ash, & Bates, 2006; Kevin ]J. Leonard, 2008). PHRs benefits to its
stakeholders are significantly hindered with challenges such as ambiguous definition, lack of
standard, unreliable patient entered data, security and many more (Kharrazi, Chisholm,
VanNasdale, & Thompson, 2012).

Table 7 shows an organized set of benefits which a personal health record system might
provide to its stakeholders. These benefits mainly contribute into patient awareness and
empowerment, user efficiency, overall cost effectiveness, improved communication, provider
risk management and public benefits. As it can be seen in the table, the benefits related to
“awareness and empowerments” and “public benefits and adoption” is more delivered to the
patients and government. However, the “communication with the providers” and “providers’
risk management” benefits all the presented stakeholder groups. Also, the “cost effectiveness”
of the PHRs for physicians is not supported as they are not affected by the patients’ costs of

care.
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Table 7: PHRs Stakeholders and Value Propositions

Area

Benefits

Literature Support

Stakeholder groups

Patient
/Consumer
Physicians
/Doctors
Clinicians
/Hospitals
Providers
/government

Patient Awareness, Understanding, Empowering

and controlling, Efficiency

Increased Health Information Awareness

Save patients’ time

(Smith et al., 2012)

Medical information validity and accuracy

(Wuerdeman et al., 2005)

Increase health understanding

Transform patients into informed and empowered
healthcare consumers

(Kahn, Aulakh, & Bosworth, 2009)

Increase patient understanding

Clarify patient instruction

(Ross, Moore, Earnest, Wittevrongel, & Lin, 2004)

Promotes consumer education

(Adams, Greiner, & Corrigan, 2004)

N NS

Enhanced consumer empowerment

Greater personal control over health outcomes (e.g.
chronic disease management)

(McDaniel et al., 2008)

Providing convenience to individuals when
undertaking health-related activities

(Brennan, Downs, & Casper, 2010; Endsley, Kibbe, Linares, &
Colorafi, 2006; Crisp, 2012; Ralston, Revere, Robins, &
Goldberg, 2004; (Weingart, Rind, & Tofias, 2006)

Identify barriers and provide cues for action and
facilitate self-efficacy

(Demiris, 2012)

effectiveness

Cost

Reduces the cost of chronic disease management

Tang & Lansky, 2005

Reduce cost of duplication tests

(Galanis, 2014)

Minimizes duplication of procedures

(Adams, Greiner, & Corrigan, 2004)

Communication
with providers

More patients- providers conversation

(Smith et al., 2012)

<<
<~

Improve communication of health information to
various care providers

Improved communication with providers

(McDaniel et al., 2008)

N <N S NS S S N

Ability to share patient information in a timely
manner impacts clinical decisions

(Adams, Greiner, & Corrigan, 2004)

Involve stakeholders to determine the action that
needs to be taken

(Demiris, 2012)

Increasing the quality of care and safety

Brennan, Downs, & Casper, 2010; Endsley, Kibbe, Linares, &
Colorafi, 2006; Crisp, 2012; Ralston, Revere, Robins, &

~
AN SN S BN N N
SN N1~
<

personal health management

-(% Goldberg, 2004; (Weingart, Rind, & Tofias, 2006)

> Save their providers’ time (Smith et al., 2012)

@ 2 Handling emergency situations (Hart, 2009) \/

o

% ﬁ S | Durability of patient data (offsite storage) (Tang et al., 2006)

5 § % Provide information to demonstrate areas of

.'g § ? suscgptibility (e.g., low activity Ievels? _ (Demiris, 2012)

O+ g Specify consequences of the health risks (outlining

=0 the perceived severity)
- Jurisdictions affecting norms and values (Allsop & Ruhi, 2012) \/
% '5 Improves population-based care (Adams, Greiner, & Corrigan, 2004) \/ \/
& © | Facilitation of public health research \/
2 3 - - - - (Tang et al., 2006)
L& Widespread public acceptance of information \/
O T N i N
> < Introduce tailored, data-driven scalable solutions for (Demiris, 2012) \/
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2.4.7 PHR Case Study: Blue Button Initiative

Recent successful initiatives such as Facebook and Twitter are empowered by a high intensity
of user engagement and user sourced data. This experience inspired the idea of engaging
individuals in managing their health records through personal health systems. The information
entered and managed by the users, have a high degree of accuracy and can be effectively used

for identifying great patterns through using data mining techniques.

The idea of Blue Button was primary beta-tested by Zo¢ Baird, the CEO of Markle Foundation,
a tax-exempt charitable organization concerned with technology, health care, and national
security. The initiative lunched at the Department of Veterans Affairs (VA) in 2010 enabled
users to gain secure access to their health records through MyHealtheVet Blue Button
(Veterans Administration, 2013). It evolved the healthcare services offered by providers who
added this feature to their platforms. Consequently, more than 1.7 million users from various
platforms utilized this service (Blue Button Plus Implementation Guide, 2013) to download
their appointment schedules, prescriptions and medical records, lab results, vital signs, military
health history and occupations. A year after, the Office of the National Coordinator for Health
Information Technology (ONC) along with the Alliance for Nursing Informatics (ANI) lunched
a community to encourage individuals’ participation in HIT platforms specifically the PHRs
(Gibbons et al., 2009). After that, the Department of VA enhanced functionalities of the Blue
Button by providing more efficient access to the records, more types of reports, higher usability
in a new interface and the capabilities of exporting the health records in the form of PDF (“VA
Nebraska-Western Iowa Health Care System,” 2008). This movement is promoted by many
resources and awareness platforms such as www.myphr.com and www.allianceni.org,
nonetheless, the existing level of our understanding about the effective ways in empowering

and engaging health consumers is limited (Hull, 2009).

2.4.7.1 Evolution and Maturity

In 2010, when the Blue Button was lunched, its functionality was limited to storing and
managing demographic records of the individuals along with their medication data, details of
emergency contacts and providers’ information. During the next two years, the system
received more attention from healthcare providers and insurers and was significantly

improved in terms of variety of the records it could maintain and manage (Salah, 2013).
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2.4.7.2 Blue Button Plus

The Blue button plus was released on January 2013 through collaboration of 68 volunteer
companies. In addition to the capabilities of the Blue Button, the plus version is compatible
with the machine API standards and at the same time it provides human comprehensible
records. Hence, it facilitates automated data exchange and enables advanced record parsing

that encourage third parties for adding this feature.

2.4.7.3 Green Button and Red Button

The idea of Blue button was expanded to the other areas that could benefit by empowering
consumers. Green button provides consumers with their energy usage records in a meaningful
and comprehensible format. It has been offered by the Pacific Gas & Electric and San Diego Gas
& Electric in California accessible through consumers’ Smartphone. This service readily
demonstrates the consequence of increasing or decreasing the energy utilization to the users

which leads to an efficient consumption (Eaves.ca, 2012).

Fred Wilson, the New York City-based venture capitalist stated that “It [Green button] is a
simple standard that the utilities can implement on one side and web/mobile developers can
implement on the other side. And the result is a ton of information sharing about energy
consumption and in all likelihood energy savings that result from more informed consumers”
(Howard, 2012).

Following the successful running of the green button, the red button is a currently under
implementation initiative. It aims to engage students in their educational information

management by providing their transcripts’ records and loan information (Marks, 2012).
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2.5 Consumer Adoption Factors for PHRs

Patients and potential patients are the primary stakeholders of personal health records.
Considering user-centric design of the system, patients are also the most beneficial group
among PHRs users. Some studies also suggest high level of consumer satisfaction of personal
health records. According to a quantitative research among 688 PHRs users conducted in the
Department of Veteran Affairs (VA), 84% of patients believed that PHRs services are helpful for
their healthcare (Nazi, Hogan, & Mclnnes, 2013).

Although the availability of PHRs increases during recent years (Cronin, 2006; Saparova,
2012) and patients have high interest toward using PHRs (Kohler, 2006; Noblin, Wan, &
Fottler, 2012), the adoption rate among patients is generally low (Kaelber & Jha, 2008) with
the rate of less than 10% of patients who have access to PHRs (Iddleton, Ms, & Ates, 2008).

2.5.1 PHRs Impact on Consumer Healthcare

PHRs increase the quality of healthcare services. When physician access to entire historical
medication of patient, they are more likely to deliver better healthcare (Wu, Shen, Lin,
Greenes, & Bates, 2008). Despite clear effectiveness of PHRs, there is doubt if the desired
efficiency among users is provided by the system. Some studies pointed out to usability
challenges and complexity of using PHRs which lead consumers to believe using PHRs cannot
save time (Tim Bosenick, 2009). In another study (Smolij & Dun, 2006), users believed that

PHRs can only be efficient for managing “serious health condition”.

2.5.2 Adoption Barriers and Drivers

According to reviewed studies, different factors impact the PHRs consumer adoption.
Computer literacy (Nokes, Verkuilen, Hickey, James-Borga, & Shan, 2013) and self-efficacy is a
major barrier which defines as one’s confidence in the ability to successfully perform an action
(Rimer & Glanz, 2005).

Perceived self-efficacy is defined as “individual's belief in his or her capacity to perform a
specific behavior” (Bandura, 2006). In a quantitative study (Luque et al., 2013) most of the
patients using PHRs prefer on-site guidance than using online instruction. In order to increase
consumers’ confidence in using PHR, patients can be empowered by trail introduction of the
system. Offering PHRs trialability to patients needs both facilitating conditions and the
availability of the system (Logue & Effken, 2013). According to the definition in Healthy
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People, health literacy refers to the degree in which individuals have the capacity to obtain,
process, and understand basic health information and services needed to make appropriate
health decisions (Kappeler, 2013).

2.5.2.1 Consumer Security, Privacy and Trust

Information privacy and security is one of the most concerned PHRs adoption factors among
consumers. In a survey (Zimenkov & Ahmad, 2012) conducted in 2003, 91% of respondents
were identified to be “very concerned” about their information security and privacy. The
importance of information security in using PHRs is majorly affected by the outsiders’ ability to
access patient’s information in the electronic environment (Smith et al., 2012). A PHRs system
might be the subject of different type of attacks. Masquerading attacks including unauthorized
use of resources, information disclosure, resources alteration and denial of service is the most
common security thereat for health systems (Win et al., 2006). In an e-Delphi study over 16
panellists by Logue & Effken, (2013), perceived privacy assurances and security of personal

health information were highlighted under the ‘perception of external control’.

Due to the importance of security and privacy, Certification Commission for Healthcare
Information Technology (CCHIT) taskforce for major PHRs certification concerns in 2008,
indicated information privacy as the most important goal for implementation of the system

(Leavitt, Tang, Agrawal, & Benoit, 2008).

Healthcare is a huge value industry that is connected to other businesses such as
pharmaceutical companies. According to HIPAA, physicians and healthcare providers should
not share patient medical information with unauthorized parties. Therefore, such companies
seek for information using indirect methods to identify their and competitors’ consumers
(Rakestraw, 2009). Such significant motivation for obtaining patients’ record makes PHRs

security a key concern in healthcare industry (Gritzalis & Lambrinoudakis, 2004); Win, 2005).

Despite implementation of security policies and technical safety some issues such as privacy,
key management scalability and ease of access remained as challenges to practice secure data
access control (Li, Yu, Zheng, & Ren, 2012).
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Security Enhancement

Depending on the system, several concerns are common in the practice of health system
security development. In order to assure the information security, PHRs must be encrypted
before outsourcing (Li et al., 2012). Using some policies such as HIPAA (Liu, Shih, & Hayes,
2011) for Data protection can improve the quality of communication. According to (Delbanco
& Sands, 2004), secure e-mail among patients and physicians increase the ease of use and

communication quality.
Does PHRs Security Overlooked?

Although people who do not use technology are very concern about security, people who use
technology are less so far, if they perceive worthwhile (Cruickshank, Packman, & Paxman,
2012). Some consumers are more concern to the level of convenience associated with using
PHRs and the quality of care in its services than protecting privacy (Rakestraw, 2009). In
another study by (Lafky & Horan, 2011), patients were less concern about the security of their

health information than their financial information.

Generally, most of the patients present higher concern to their privacy. According to the
findings of a qualitative study by Curtis, Cheng, Rose, & Tsai, (2011), 43.1% indicated they
would like to share access with their family member and 53.5% would like to share access
with a physician or other member of their care team. Despite concerns in privacy, very low

rate of patients engage in implementing privacy-protecting (Lewis, 2003).

2.5.3 Chronic Illnesses (Niche Market and Early Adaptors)

Chronic diseases are the main cause of around 50% of mortalities in the world (Vita-Finzi &
McCarey, 2005). Approximately 75% of elderly people have at least one chronic problem and

around 50% of them have more than one chronic disease (Carson & Kavesh, 2000).

Self-management practice and patient contribution in healthcare are two important key
activities for management of chronic diseases (Lankton & Louis, 2005). It is vitally important
for chronic condition patients to be involved in their healthcare activities (Nokes et al., 2013).
PHRs systems are proven to be beneficial to consumers with chronic health problems
(Wagholikar, Fung, & Nelson, 2012).
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2.5.3.1 Chronics’ Openness to Information Sharing

Chronically ill individuals are the primary target group of personal health record system due
to the fact that chronic diseases often has long latency period and continuous monitoring of
patients over their health condition (Folker, 2007). Patients with serious chronic conditions
often desire to explore all possible ways to treat their disease (Rakestraw, 2009). According to
a large scale study by (Lafky & Horan, 2011) individuals with health problems were more
interested towards information sharing with other people. The study concluded that 9% of
healthy people, 22% of chronically ill patients and 19% of disables have willing to share their
information with others. Another study suggests that caregivers to their elderly relatives have
the highest interest in using PHRs (Baird, 2003).

2.6 PHRs Use Cases
2.6.1 Chronic Condition

Interactive applications increase perceived social support and patient knowledge in
management of chronic conditions (Murray, Burns, & See, 2005). Given the higher prevalence
of chronic diseases (Parchman & Pugh, 2007 ; (Christensen, Doblhammer, Rau, & Vaupel,
2009), this can be a valuable advantage for many of chronically ill individuals who do not
receive enough care from their primary caregivers (Harrison, Koppel, & Bar-Lev, 2007). A
study over chronically ill patients to find perceived PHRs challenges and benefits show that
only 16% of respondents perceive that health record provided lab data would confuse them,
5% perceived worry while using PHRs and only 3% believed patients would take offense after
introduction of PHRs (Ross et al., 2004).

2.6.1.1 Challenges of Using PHRs for Chronic Condition

Despite the benefits of personal health systems for chronic health condition, many patients are
not aware of how to effectively use PHRs. A study over cancer patients (Gysels, Richardson, &
Higginson, 2007), concluded while patients are interested using PHRs they do not use them
effectively. Individuals with cancer can improve their understanding about the therapy
schedule, documenting and managing side effects, and interacting with the oncology care team

for taking shared decisions by using PHRs (Caligtan & Dykes, 2011).

While PHRs information understanding is often cognitively demanding for elderly users (Field,

1996), it can increase patient empowerment in pregnancy (Wackerle et al., 2010), diabetes
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(Ralston, Revere, Robins, & Goldberg, 2004) or chronically ill malignant hematoma patients
(Wiljer, Bogomilsky, & Catton, 2005).

2.6.2 Remote Patient Monitoring

Technological tools and electronic devices improve and facilitate required monitoring even
when the users are staying at home (Green et al., 2008; Lemelin et al., 2008). Remote Patient
Monitoring (RPM) or “using technology to manage, monitor, and treat a patient’s illness from
a distance” (Iwaya et al., 2013) is an evolving concept with the purpose of healthcare cost
reduction for patients as well as service providers, and also increase the accessibility of health
services for people in need (Rajkumar, 2009). Remote monitoring of chronic diseases has been
indicated as a part of Integrated Personal Health Services (IPHS) program (Baum et al., 2013).
In 2012, 308K individuals have been estimated to use RPM for managing their health
conditions such as mental situation, diabetes, heart failure and chronic obstructive pulmonary

disease across the globe ((Johnson, Sohn, & Inman, 2013).

Remote Patient Monitoring services has been evolved from standalone systems to integrated
applications that enable communication (sometimes in the form of visual and audio)
(Lindeman & Redington, 2010) with caregivers and service providers mostly through wireless
technologies (Kelpin, 2014). Popularity of distance care caused an intensive RPM device
market growth in recent years (Ball, Smith, & Bakalar, 2007).

Remote services are widely offered through mobile phones (Iwaya et al., 2013) which have

had created a paradigm for remote healthcare (Oliver & Flores-Mangas, 2006).

RPM has been mainly designed to track individuals’ vital signs like blood pressure, heart rate,
blood glucose and etc (Baum et al., 2013) and prevent the risk of unnecessary readmission
(Lindeman & Redington, 2010). The RPM market is estimated to expand as baby boomers
growing up and better care services are provided, if the business could be financially justified
(Ball et al., 2007).

While some vendors (Clarke et al., 2005) focus on delivery of RPM services through mobile
devices, PHRs remote monitoring services are designed to assist preventive actions and chronic
care (Kelpin, 2014) in an efficient way (Ball et al., 2007) leading to cost reduction (Kelpin,
2014; Dimmick & Burgiss, 2003) (e.g. Reducing rehospitalization) (Patient & Diffusion, 2013).
Using PHRs has been proven to reduce the hospital readmissions (Lindeman & Redington,

2010). In the US, the 18% hospital readmissions rate could be prevented in 76% of the cases
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(Jencks, 2009). Efficient integration with caregivers, better quality of care and long term
healthcare cost reduction could motivate patients to use PHRs remote monitoring for their

health management.

2.6.3 Maintain Medical History (e.g. emergency)

Health Information Exchange (HIE) or transferring prompt information has been proven to
increase the quality of care (Weaver, S. et al. (2011). A group of individuals use personal
health systems just to maintain their medical records for future needs. In a study, more than
93% of the respondents were positive to share their information with emergency room if
required. Among them more than 70% were also agree to share their records with nurses and
medical technicians (Lafky & Horan, 2011).

Maintaining records for emergency cases is a common function in PHRs. In American
Association of Kidney Patients (AAKP) MyHealth for instance, patients might update their
records through “My Health Information” which is designed for maintaining the data in a
flexible way not only to handle emergency situations, but for pharmacies to ensure reliable

medication refills (Buettner & Fadem, 2008).

Current PHRs are mostly stand-alone applications that might be limited in many functions but
can be accessed and used for emergency cases (Vishwanath, 2009). Sharing information in
PHRs is sometimes designed as “Break the Glass” feature which can authorize emergency
healthcare service providers to access health records if activated by users (Screen, 2011). In
addition to emergency situations like a natural disaster, a PHRs system can maintain records of
allergies, immunizations and even geographical locations that might cause health problems
(Screen, 2011).
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2.6.4 Personal Health Diary

Managing health related diary is a subset of “person-centered” set of health information
requirements (Helena & Katri, 2012). It is normally sourced by patients rather than health

organizations (Barlow, Crawford, & Lansky, 2008).

Such type of data, including diet, quality of sleep and exercise, called the “Observations of
daily living” (ODL) (Perlich, 2012), is not often semantically interoperable and thus cannot be
shared effectively (Hietala, Ikonen, & Korhonen, 2009). An example of applications supporting
personal diary can be seen in “NoMoreClipboard” enables individuals to set reminders for

submission of their diary data (Hie-populated, 2011).

2.6.5 Inherited Disease Monitoring and Prevention

Tracking genetic information for diagnostics and prevention of diseases has been mentioned as
an action point in reinventing healthcare (Hietala, Ikonen, & Korhonen, 2009). The
understanding of genetic influence on appearance of health issues can be more rapidly
developed if genetic information could be integrated with familial data stored in EMRs
(Kmiecik & Sanders, 2009).

Celiac disease can be a good example of problems that tightly depends on first degree relatives’
background with the rate of 5 to 15 percent (Cranney et al., 2007). Similarly, ovarian cancer
familial effect from mother, sister, or daughter could be observed through such integration
(Kmiecik & Sanders, 2009).

Table 8 summarizes the five discussed use cases of PHRs. It also shows how the three main
group of stakeholders benefits from the system in any of the reviewed scenarios. Finally, the

table listed the main activities that users should accomplish for managing their conditions.
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Table 8: PHRs Use cases
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2.7 Physicians’ Acceptance of PHRs

Physicians are primary influential group of health professionals in the adoption and patient
involvement of PHRs (Fuji, Galt, & Serocca, 2008). In this study, the term “physician” has been

used as licensed professionals to practice medicine.

Despite benefits of personal health records in delivering quality care services which will briefly
discussed in the next section, studies show that the PHRs adoption rate among physicians is low
(Jeffs & Harris, 1993). A survey (Royal College of Physicians and Surgeons of Canada, 2013)
conducted in Quebec, indicated that the rate of family physicians using PHRs in order to access
patients’ clinical record is only 21%. As indicated in a qualitative study, healthcare providers
have more concern toward challenges (64.6%) than benefits (34.4%) associated with using
PHRs (Hatton, Schmidt & Jelen, 2012).

2.7.1 PHRs Impacts on Physicians’ Services

Integrated patient-centric architecture of personal health records causes positive and negative
changes in the physicians’ health services both in the way of delivery and quality of outcome.
Personal health records can limit the medical errors in healthcare services (Kronick, 2000). For
instance, lack of access to complete prescription records might increase the risk of patient’s

drug interactions (Polzin, 2008).

In addition to the advantages of integrated patients’ information to the quality of health
services, personal health record improves the relationship between healthcare professionals
and health consumers (Unruh & Pratt, 2007). This communication improvement has a huge
positive potential since most of the activities in healthcare has collaborative and
communicative nature (Kim, 2013). In a study by Ross, Moore, Earnest, Wittevrongel, & Lin,
(2004), 68% of respondents believed that PHRs systems increase the level of consumers’ trust

in their healthcare service providers.
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2.7.2 Physicians’ Adoption Factors

2.7.2.1 Lack of Adequate Knowledge

The low acceptance rate among health professionals and especially physicians can be partially
explained with limited knowledge of personal health records (Fortney, Burgess, Bosworth,
Booth, & Kaboli, 2011; Wynia, Torres, & Lemieux, 2011). Primarily, health care professionals
do not have required level of knowledge of PHRs features and functionalities (Kim, 2013).
Therefore, they cannot properly educate and support their patients and accelerate the PHRs

adoption among customers.

2.7.2.2 Extra Unreimbursed Workload

Using PHRs in physicians’ point of view could make additional workload because health
professionals need to deal with higher volume of information and new patient communication
channel. Several studies suggest that the level of physicians’ reticent to accept personal health
records in compare with other groups of healthcare professionals is higher mainly for avoiding
higher uncompensated workload associated with PHRs functions (Jones et al., 1999; Baird,
2003). In a survey panel by Clarke et al., (2005), one of the members stated that “Even if
physicians are persuaded to extract information from a PHR, it will be difficult to convince
them to enter information without appropriate incentives”. Kaelber & Jha, (2008) pointed out
to additional unreimbursed workload as the major physicians’ concern in personal health
records adoption (Kaelber & Jha, 2008). Adequate and appropriate incentive is one key factor
in physicians PHRs adoption. Some studies believe that without enough compensation,
widespread adoption of PHRs will not occur in physician community. An economic cost-benefit

consideration is a major acceptance factor among healthcare providers (Dolan et al., 2009).

2.7.2.3 Standards

Healthcare is a mature established industry with defined standards and routines. Engaging in
technology for healthcare information management requires the alignment of IT systems with
healthcare standards. Without a proper standard in PHRs, most of physician practices will not

spend time and effort in learning diverse formats of different systems (Dolan et al., 2009).

Health Level Seven (HL7)
Health level seven is a non-profit organization founded in 1987 that establishes the HIT

standards and frameworks for the purpose of information exchange and sharing in more than
30 countries in the world (Ribick, 2011).
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In 2007, HL7’s PHRs functional model has been approved by the organization. This model
defines what functions need to be designed in PHRs systems and is applicable to some specific
models (stand-alone, web-~based, provider-based, payer-based, or employer-based models)
(Arbor, 2007).

Later in 2011, “Plan-to-Plan Personal Health Record Data Transfer Implementation Guide” was
released by HL7. P2ZPPHR enables users to transfer their records when shifting from a specific

type of coverage to another type in a secure and consistent manner (Ribick, 2011).

2.7.2.4 Control

Healthcare providers prefer to gain higher control over medical records. Therefore, higher
perceived independency in using PHRs will lead to higher degree of intention to use among
physicians (Hung, Ku, & Chien, 2012). In contrast, perceived patient control over their
medical records can make physicians nervous (Rakestraw, 2009). Although developing access
control policies for a better security and privacy can increase physicians control over the
health information, it might also prevent physicians accessing to the required health
information (Kimmel, Greenes, & Liederman, 2004; Lafky & Horan, 2011; Maloney & Wright,
2010).

> “perceived loss of

Introducing information technology tools increase healthcare professionals
control” over the way they medicate patients (Katerndahl, Parchman, & Wood, 2009). In a
survey by Hatton, Schmidt, & Jelen, (2012) the major challenge for physician adoption to PHRs

was indicated as “Loss of Control”.

2.7.2.5 Resistance to Change

Physicians resist changing their work style resulting from using personal health records
systems (Hatton, Schmidt & Jelen, 2012; Clarke, Meiris, & Nash, 2005). They are not ready to
accept what designed for them as the “optimum” and wait for technology to get align with
their working style (Hatton, Schmidt & Jelen, 2012). Like any implementation and introduction
of new information technology, PHRs development should be supported with appropriate

change plan.
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2.7.2.6 Other Barriers

In a research of PHRs physicians’ adoption factors using UTAUT model, “Expected
Performance”, “Facilitating Condition” and “Social Influence” had the greatest impact on using
the system by doctors (Ekta, 2010).

2.7.3 Integration Challenges

One of the most important characteristics of personal health records systems is its integrated
architecture which eventually increases the capabilities to present significant volume and
quality of information. A significant amount of health information stored in PHRs is directly
obtained through patients’ data entry. Patient-entered-information is not trusted and reliable
enough for most of the physicians (Archer et al, 2011). For instance, most of physicians believe
that web-based PHRs should be completely separated from EHRs due to the lack of accuracy in
patient entered records (Win et al., 2006). Since PHRs information provided to healthcare
professionals is unprocessed, it should be analyzed to make sure that using such information

does not create new medical error risks (Liu et al., 2011).

2.7.3.1 Integration and Security

Integration of PHRs systems with EHRs raises the security concerns for physicians. When an
EHRs system integrates with another system such as PHRs, the level of access to the information
will be increased and eventually EHRs will be more vulnerable to security breach. In order to
prevent unauthorized access, most of healthcare centers are using firewall and data encryption
and secure protocols like HTTPS for their online health systems (Win et al., 2006). Although
web-based PHRs are vulnerable to interferences and network security threats, using128-bit

encryption significantly increase the health information protection.
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3.0 Research Design and Methodology

In this chapter two main steps used in designing the research and its methodology are
introduced. First, we discuss existing theories and studies that form the basis of the theoretical
model including the cognitive theoretical concept. In the next part, the survey design and its
procedures are reviewed. This section is supported by an evaluation of a selected research
method and planning for different analysis steps. The primary goal of this study is to
investigate individual and organizational factors affecting the use of patient-facing information
systems for managing health records. Toward this end, the possible relationships among these

factors are discussed.

3.1 Theories Used in Formation of the Research Theoretical Model

The Social Cognitive Theory (SCT) and the Technology Acceptance Model (TAM) are used in
designing the research model in this study. In a holistic view, this research examines the
influential factors in using PHRs. Specifically, this work proposes and validates a suitable

model to explain PHRs adoption factors in Canada.

3.1.1 Technology Acceptance Model (TAM)

Based on the Theory of Reasoned Action, Davis (1989) developed the Technology Acceptance
Model (rigure 3) to find out what factors cause people to accept or reject using an information
technology system. He suggests that Perceived Usefulness and Perceived Ease of Use are the two

most important individual beliefs about using an Information Technology.

Perceived Usefulness is defined as “the degree to which a person believes that using a
particular system would enhance his or her job performance” and also Perceived Ease of Use is
defined as “the degree to which a person believes that using a particular system would be free
of effort” (Li, 2010). These two behavioral beliefs lead to individual behavior intention and
actual behavior. Davis (1989) finds that Perceived Usefulness is the strongest predictor of an

individual’s intention to use an information technology.

55



Perceived
Usefulness

External
Variables

Attitude
Toward
Using (A)

Behvioral
Intention to Actual Use
Use (BI)

Perceived
Ease of Use
(Eol)

Figure 3: Technology Acceptance Model (TAM)

Perceived Usefulness and Perceived Ease of Use of the users in an information system is
believed to positively affect their attitude and intention towards using that system. The higher
intention to use an information system then increases the actual system usage by its users.
These two components of the model (Perceived Usefulness and Perceived Ease of Use) could be

affected by many external variables in a direct or indirect way.

TAM is stated to be the most used theory in the studies of IT products acceptance (Ma & Liu,
2004; Kim & Chang, 2007; Yarbrough & Smith, 2007). The theory has been frequently tested
in many studies of information technology applications as well (Chau & Hu, 2001, Lee, Kim,
Rhee, & Trimi, 2006, Raitoharju, 2007). Moreover, the reliability and explanatory power of
Technology Acceptance Model (TAM) has been validated by numerous empirical research
studies (Davis, Bagozzi, & Warshaw, 1989); Mathieson, 1991; Yarbrough & Smith, 2007).
TAM is very useful for ex post facto studies (Lafky & Horan, 2011) and enhances researchers

to measure the predictor variables of user intent and user behavior (Price, 2010).

Specifically, TAM is widely accepted among researchers of the HIT. It have been used for
determining what features and functions should be designed in a health IT system (Kim &
Chang, 2007; Bickmore et al, 2010; Jung, 2008). (Calvin & Karsh, 2009) reviewed the Patient
Acceptance of Consumer Health Information Technology in the context of the Technology

Acceptance Theory.
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Due to the frequent using of TAM in IT applications in the health industry, it seems to be
appropriate for explaining the user behavior towards patient centered platforms. In a more
specific view, the theory is validated in many healthcare studies (Chau & Hu, 2002a; Chau &
Hu, 2002b; Chismar & Wiley-Patton, 2003; Phichitchaisopa & Naenna, 2013). Some studies
TAM in the adoption of HIT systems (Nyanza & Gilbert, 2013; (Diinnebeil, Sunyaev, Blohm,
Leimeister, & Krcmar, 2012) extended the use of TAM to the ambulatory and E-health studies
for e-health applications. Eventhe model is used in mobile services studies (Sun & Wang,

2013).

According to the reliability and validity of the theory for CHI studies and specifically user-
centered information system adoption, the theory seems to fulfill the high degree of

appropriateness required in this study.

3.1.2 Social Cognitive Theory (SCT)

SCT is considered as an appropriate theory for health related studies. The theory not only deals
with the cognitive, emotional and biological aspects of individuals to explain their behavior,
but is also appropriate for investigating individuals’ psychology. Assessing the behavior of

individuals is based on individual and environmental factors.

Behavior

Individual > Environmental

Factors Factors

Figure 4: Social Cognitive Theory (SCT) Components

Individual factors are peoples’ instincts, drives, traits, and other individual motivational forces
(Jaars, 2013) and “Environmental factors” are situational influences on personal behavior.
Environmental factors are classified into “Technological factors” which represent the system
properties and development and “Organizational factors” that associate with the system

providers. All the three components of the SCT, individual, environmental and organizational,
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influence each other concurrently and none of them can be explained only by the other two
(Figure 4).

Social Cognitive Theory is widely used in various research topics. It has been used to determine
the consequences of choices made by individuals and is formulated in many concepts such as
the Observational learning, Self-regulation, Incentive motivation, Self-efficacy ~ confidence
and ability to perform behaviors (Allison & Evason, 2013). In SCT, human behavior is
explained in two-way and dynamic interactions of personal, environmental, and behavioral
factors. Hence, physical activity behavior is considered in a dynamic and interactive system
(Peyman, Esmaily, Taghipour, & Mahdizadeh, 2013). According to Bandura, (1986), human

will take an action that has a personal cognition in the social environment.

Self-efficacy is one of the major components of the SCT which is defined as the belief in one’s
capabilities to produce desired results by one’s actions. It is proven to have positive effect in
health domain areas (DiClemente, Prochaska, & Gibertini, 1985). It is also evident that those
with the higher confident of being able to accomplish health management activities are in a
better health condition to dependent groups (Rohrer, Arif, Denison, Young, & Adamson, 2007,
Hildebrand et al., 2012)

The theory used for prediction of individuals’ behavior in health related topics (Bandura,
2004; Bandura, 1991; Bandura, 1989) such as the neuroscience (Lieberman, 2010; Jarcho,
Berkman, & Lieberman, 2011) or predicting individuals’ physical activities (Martin &
McCaughtry, 2011). According to (Bandura, 2004), SCT “specifies a core set of determinants,
the mechanism through which they work, and the optimal ways of translating this knowledge

into effective health practices”.

In addition to the studies that focus on predicting user behavior, SCT has been utilized for
investigation of the IT products specifically in health industry. It is used to determine

the Bundles of Features in a Web-Based Personal Health Management Systems (Lau et al.,
2013) and demonstrated validity.

Also, in the domain of CHI, SCT has been validated in many studies such as (Kijsanayotin,
Pannarunothai, & Speedie, 2009; Brown, 2012). The theory is specifically expanded to the
adoption of PHRs in different studies (Kijsanayotin, Pannarunothai, & Speedie, 2009; Assadi &
Hassanein, 2009).
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Since the patients should take decision on using the system while they should interact with the
healthcare environment through the system using the theory to the studies on the adoption of
PHRs seems to be appropriate. The SCT in this research aims to predict consumers’ behavior
towards using the PHRs considering the impact of their environmental factors, in the

organizational and technical level, as well as their own individual traits.

Combination of both theories, the TAM and SCT provides the opportunities for identifying the
external variables affecting the adoption of PHRs systems in the individual, technical and
organizational layer and eventually outline the actions that could accelerate the user

acceptance if implemented in each layer.
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3.2 Research Proposed Theoretical Model

Built on the previously mentioned theories, the following theoretical model has been
formulated to achieve the objective of this research study. This model is developed from the
major constructs that generate strong behavioral forces in forming users’ behavior. The
constructs, dimensions and paths appear in the model along with the justification of forming

each path and the propositions made are discussed in the next section.
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Figure 5: Research Proposed Theoretical Model

The aim of evaluation of the empirical model is to answer our research question about what
are the interrelationships among technical, organizational and personal factors that affect the
adoption and use of PHRs systems. For this purpose, we investigate the relationships that might
occur between individual attributes, technological factors, organizational policies and

procedures, in the context of TAM in this part of the research.

As posited in the model, the Computer Anxiety and Social Norms are proposed to individual
layer, affect Intention of Using PHRs through forming direct and indirect relationships. The
relationships of the environmental factors including the Degree of Integration, Information

Accessibility and the User Awareness are also examined in our empirical model.
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3.2.1 Proposed Constructs’ Dimensions and Paths

3.2.1.1 Individual Factors

The first dimension of the model is individual factors and encompasses two constructs:

Computer Anxiety and Social Norms. These constructs have the three following propositions.

Table 9: Path Propositions and validations (Individual Factors)

Proposition Model Path Basis in Extant Literature
Igbaria & Chakrabarti (1990)
p1 Higher level of computer anxiety reduces the suggested that the Computer Anxiety
users’ intention to use PHRs. affect the Behavioral Intention of
individuals.
P2 Higher level of Social norms of the system (Ajzen, 1991) in development of the
increases the customers’ intention to using PHRs. | Theory of Planned Behavior
Higher level of Social norms of the system suggested that Social Norms affects
P3 enhances the customers’ Perceive Ease of Using | the Behavioral Intention of
of PHRs. individuals.
A change in Social Norms typically
begins with public apathy and
p7 Higher level of Social norms increases the requires an increase in public

customers’ Awareness about PHRs.

Awareness in order to achieve the
social concern necessary to address
the problem (Francis et al., 2010).

3.2.1.2 Technological Factors

Second dimension of the model is the environmental factors (Technology) that is made up of a

single construct called the Degree of Integration. The Degree of Integration form a proposition

with the Perceived Usefulness presented in the Table 10.

Table 10: Path Propositions and validations (Technical Factors)

Proposition Model Path Basis in Extant Literature
Integration) with other Hoalthcare T systems | 12K Of system integration i
P5 5 y identified as systemic issues in IT

have positive influence on customers’
intention to use PHR.

adoption (Raza & Standing, 2008).
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3.2.1.3 Organizational Factors

The third dimension, environmental factors (Organization), has two constructs called

Information Accessibility and Awareness. These constructs form three propositions presented

in the following table.

Table 11: Path Propositions and validations (Organizational Factors)

Proposition Model Path Basis in Extant Literature
HIMSS envisions ePHRs that are
Better Information Accessibility of PHRs users universally accessible and layperson
P4 will have a negative relationship with their .
. . comprehensible (Bell, Halley, Casey,
perceived Computer Anxiety. )
Schooler, & Zaroukian, 2007).
_ Lack of awareness is noted in usability
P6 Higher Awareness about PHRs among users studies of PHRs as an important factor for
corresponds with higher user Perceived explaining the user behavior (Xie,
Usefulness of the system. Rooholamini, Pearson, Bergman, &
Winograd, 2013).
The paper found comprehensiveness and
P8 Higher Information Accessibility of PHRs relevance to be the most effective

corresponds with higher user Perceived
Usefulness of the system.

components of the argument quality
construct of the research model, making
them key influencers of information
adoption (Cheung, Lee, & Rabjohn, 2008).

3.2.1.4 Technology Acceptance Factors

Researchers have discovered that Perceived Usefulness and Perceived Ease of Use have a

positive influence on the individual’s Intention to Use the enterprise system, subsequently

leading to greater actual use of that system (Davis et al., 1989).

Table 12: Path Propositions and validations (Technology Acceptance Factors)

Proposition Model Path Basis in Extant Literature

Higher level of Perceived Ease of Using of PHRs

P9 among individuals increases their Perceived
Usefulness of the system. Perceived Ease of Use and Perceived

Usefulness are of primary relevance for

P10 Higher level of Perceived Ease of Using of PHRs computer acceptance behavior (Davis et
among individuals increases the customers’ al, 1989)
intention to using PHRs. i '

P11 Higher level of Perceived Usefulness of the

system among the users increases their
intention to using PHRs.
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3.3 Research Design and Method Appropriateness

Research design is defined as a plan describing the data collection and the analysis methods
(Parahoo, 1997) or a method for answering research questions (Polit et al., 2001). A major
step in research design is to choose an appropriate methodology. Research method specifies
practical steps to data collection and analysis (Draper, 2004). Two common classification of
methods are identified as qualitative and quantitative (Sukamolson, 2012). Selecting the right
methodology should be according to their suitability to the research context, purpose and

nature of the study (Bryman & Burgess, 1999).

The quantitative approach is adopted for this research. It uses quantitative measures of a target
sample and describes the results for the whole population. This method has a greater power of
presentation with charts, graphs and etc (Weidemann & Fitzgerald, 2008). Moreover,
quantitative method is recommended by Cohen and Manion (1980) for conducting social

studies.
Advantages of Quantitative Research for This Study

Using quantitative approach for this research fits the objective of the study which is to quantify
the individual’s attitudes towards using patient-facing information systems. According to Burns
& Grove (2005) this method is appropriate for studies that describe variables and highlights
the relationships among them. Quantitative approach is recruited for measuring and testing
those relationships for this study. One other justification behind using this method is that
previous similar studies could be then compared to the findings of this research. Moreover,

future studies with quantitative approaches could also be easily compared with this study.

3.4 Survey Instrument Design and Data Collection

Examination of the findings in a quantitative method is conducted through a survey among
healthcare consumers and is analyzed by the Partial Least Square (PLS) as a suitable soft
modeling analysis method (Tobias, 1994). Conducting surveys enable researchers to have a
clear interpretation of the relationships among variables (Alshumaimeri, 2001). Using an
electronic survey expands the capabilities of design and modification of the content, reaching
to the targeted sample, and also further data collection and analysis (Alshumaimeri, 2001). It
also enhances the cost effectiveness and time management that are the two critical aspects of
this study.
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In addition to demographic and frequency required from the respondents, the survey
encompasses psychographic questions measuring latent variables by scoring on a 7-point
Likert scale designed through Electronic survey online application. Likert scale is defined by

LaMarca (2011) as “an ordinal psychometric measurement of attitudes, beliefs and opinions.”
The survey questions are designed based on the previously validated item scales in similar studies. A pre-
testing of the survey is conducted to ensure that the scales and questions are reliable and

organized for further analyzes and interpretations.

Beside study relevant literature and materials, the data collection is conducted through an
electronic (online) survey questionnaire targeted at potential and actual end-users of PHRs. The
online survey was created and administered through the Qualtrics survey software suite hosted

at the Telfer School of Management, University of Ottawa.

3.4.1 Construct Measurement Items

The nature of measurement has been developed to explain how the concept of this study will
be validated through the theoretical model. The scales are designed to clearly specify required

measures in designing survey questions.

Table 13: Nature of Measurement

Operational o ,
Concept P Criteria Indicants Scale
Concept
Perceived Ease of Use Consumer Ease of Using
- the System
o)
- "3 Computer Anxiety Consumer Anxiety level
2 z Social N
a, f . oclal orms Society Subjective Norm
2 g Patient Factors
i = Behavioral Intention To Adopt | Technology Acceptance
0 g Rate
k) O
g i Perceived Usefulness Degree of Perceived
3 8 Usefulness
= =
= . . . n
o) = Environmental Factors | Degree of integration Perceived Consumer
S S (Technology) Integration Level
£ T
= § Information Accessibility Degree of User Information
B 2 Environmental Factors Understanding
= L
A (Organization) A Level of Consumer
wareness
Awareness
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Table 14 illustrates the items designed to reflect users’ responses towards each construct.

Table 14: Measurement Items for model constructs

Construct

Measurement Items

Perceive Ease

- Ibelieve Personal Health Record system is easy to use.
- Ifound it easy to interact with PHR systems.

of Use - Ibelieve using PHR is easy to learn.
- I'would hesitate to use an Electronic Personal Health Record system for fear of making mistakes
Computer I cannot correct.
Anxiety - Ifeel nervous to use computer for accomplishing a task.

- When I use a computer, [ have fear of damaging the machine.

Social Norms

- This is common in society for individuals to maintain their health record in PHRs.
- Ibelieve using Personal health record is normal in today’s society.
- Using PHR considers a normal health management practice.

Behavioral
Intention to

- Ifan Electronic Personal Health Record is made available to me, I intend to use it.
- I prefer to use PHR system for keeping my health records up to date.
- Asfaras possible, [ will use the PHR system to manage my health information in future.

Adopt
) - I believe the Electronic Personal Health Record is useful to manage health conditions.
Perceived - Using Electronic Personal Health Record has a lot of advantages in my health management.
Usefulness - PHR systems are capable of providing benefits to individual health management.
- I can access to my entire health records using PHR.
Degree_of - My Personal Health Record system is integrated with other EHR systems.
Integration - My personal health system is integrated with other systems that keep my health records.
) - I can communicate to my physician through my PHR system.
Inform.at.u.)n - lunderstand my health records presented in PHR.
Accessibility - Information presented in Personal Health Record is clear to understand.
- I am aware of Electronic Personal Health Record system as a self-health management tool.
Awareness - lalready know what the PHR is and how it works.

- I have enough information in order to decide using PHR for my health management.
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3.4.2 Design Consideration and Validity of the Survey

Validity of the research is considered an essential requirement of the study since it ensures the
survey measures what it is supposed to measure (Alshumaimeri, 2001). As recommended by
Andrews, Nonnecke & Preece (2003), guideline from the similar studies are followed for
conducting the survey in this study. For this purpose, the survey questions and the items are
adopted from similar studies. According to Bagozzi (1996), this method validates the survey

measurement.

Likert questions are proven to be easy to construct and having a highly reliable scale (Kothari,
2003). In addition, it gives the respondents a neutral feeling and a higher chance of answering
questions while it can be easily administered by the researcher (LaMaraca, 2011). Likert scale

is presented with odd numbers followed up from the previous studies.

3.4.3 Survey Pre-Test Procedure

The main objective of doing the survey pilot is to ensure that it is error free. This step has been
identified as an important action that verifies adequacy of the planned data collection
(Andrews et al., 2003; Preece et al., 2002).

Survey pilot is conducted in two rounds. First, the survey is evaluated by the researcher’s
supervisor and enriched from his extensive experience of designing and supervising similar
efforts. The survey instrument is improved in terms of wording, logical sequencing and lengths
of questions consequently. In the second round, the survey was examined for 20 individuals
from the principal researcher’s social network. This stage revealed few areas for further
improvement of the survey. The data records gathered in this stage were not used for the

analysis of the study.
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3.5 Data Collection and Survey Administration Procedures
3.5.1 Sampling Frame

Sampling is a data collection method to choose a representative selection (Latham, 2007) and
generalizing the results to the whole population (Trochim et al., 2006). In this study, a diverse
cross-section approach, recommended in many empirical studies, is utilized (Andrews et al.,
2003; Preece et al., 2002; Ridings & Gefen, 2004).

Convenience Sampling is adopted to involve accessible participants that desire to contribute in
the study (Trochim et al., 2006; Teddlie & Yu, 2007). Since this study is concerned with
researching potential consumers of PHRs, on the outset, everybody can be considered to be a
potential consumer. Therefore, despite its shortcomings, convenience sampling technique was
utilized to obtain responses from anyone who was interested in learning and talking about this
technology. Specifically, in this study potential and actual users of PHRs in Canada are

targeted. Participants were sought from various active health forums and online communities.

3.5.2 Sample Size Requirement

Survey is conducted with the data gathered from the current and potential PHRs end-users in
Canada. In order to determine valid sample size for PLS, the maximum path numbers in the
most connected construct must multiply by 10 (Chin, Marcolin, & Newsted, 2003). In this
research, “Perceived Usefulness” is the most connected construct with 5 paths. Therefore,
validation of the model requires minimum of 50 samples. Accounting for not-responded and
incomplete results in the range of 40%, a sampling frame of 130-150 responses within the
duration of our designated data collection period is aimed. A sampling frame of this size helps

establishing statistical validity of the statistical analysis results.
Min sample size calculation (N):
N = Max (10 * max no. of antecedents affecting a consequent in the research model,
10 * max no. of items in a latent variable)
= Max (10%5, 10*8) = Max (50, 80)

=30
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3.6 Data Analysis and Reporting Procedures

In this section, various analytical techniques and methods are recruited for data analysis. In the
first step, demographic and technographic moderator variables are numerically and visually
presented. Next, the relevancy of the explanatory constructs in the model are validated and
overviewed. Lastly, the Structural Equation Modeling (SEM) is critically examined for the

overall testing of the empirical model.

3.6.1 Demographic and Technographic Analysis and Reporting

Statistical analysis of the Demographic and technographic questions is conducted by
Descriptive Statistics and Nonparametric Statistical Tests. Descriptive Statistics is designed to
arrange, summarize, and present a set of data in a specific way to produce useful information
by graphical techniques and numerical measures (Keller, 2007). In addition, Microsoft Excel
2010 is used for calculating and presentation of the survey results. Nonparametric Statistical
Tests which include binomial and chi-squared are suitable for nominal or ordinal data (Zhao
et al, 2012). They compare the propositions associated with various categories on different
variables. The tests are specifically powerful tools where distributional assumptions with

parametric procedures cannot be met (Green & Salkind, 2003).

3.6.2 Exploratory Factor Analysis (Measurement Validity and Construct Dimensionality)

Prior to the SEM, the validity of measurement items is testified by the exploratory factor
analysis. It is defined as “a statistical procedure used to uncover relationships among many
variables” and enables numerous inter-correlated variables to be condensed into fewer
dimensions called factors (Velicer & Jackson, 1990). In this study, factors represent the degree
of agreement with the statements designed in the survey regarding the individuals’

perceptions, preferences and beliefs of using PHRs.

3.6.2.1 Procedures for Extraction and Rotation

In order to analyze the model, factor rotation type, number of used factors and the extraction
method should be considered. The common factor analysis or Principal Axis Factoring (PAF) is
used in this study. PAF seeks the minimum number of factors for common correlation among
different variables and does not depend on distributional assumptions of multivariate
normality (Mercer, 2013). It considers a high interpretable solution for exploratory studies

(Coughlin & Knight, 2007; Fabrigar et al., 1999). Promax rotation which is derived from
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procrustean rotation is used in this study as a fast and conceptually simple solution that tries to
fit a target matrix with a simple structure (Abdi, 2003; Fabrigar et al., 1999). It enables
correlation among factors representing attitudinal and belief dimensions (Norusis, 1990).
Considering the number of factors in the analysis, in order to determine the dimensionality of
factor space, screen cut-off points suggested by Velicer and Jackson (1990) is used as the

general guide.

3.6.2.2 Assessment Criteria for Item Validity and Construct Dimensionality

The loading of each item on the associated construct should exceed the value of 0.7 (Nunnally,
1978) or at least exceed the acceptable value of 0.6 for new items (Chin, 1998b). When the
items related to each construct is finalized, another iteration of factor analysis is conducted and
the results are compared with the acceptable suggested value (above 0.7 of the Cronbach’s

alpha) recommended for studies in social science disciplines (Allen & Yen, 1981).

3.6.3 Structural Equation Modeling Analysis of Theoretical Model

Structural Equation Modeling (SEM) is used to study relationships among multiple outcomes
involving latent variables (Joreskog, Sorbom, & Magidson, 1979). Component-based SEM
approach is adopted through SmartPLS for path modeling with latent variables (LVP).

SEM is called to a large number of statistical models used to evaluate the validity of substantive
theories with empirical data (Lei, Wu, & Pennsylvania, 2007). It aims to examine complex
relationships among hypothetical or unobserved variables (Wothke, 2010). This approach is
appropriate for testing and developing theories of exploratory and confirmatory analyses
(Kline, 2005).

SEM is a second-generation data analysis approach which tests the validities of statistical
conclusions (Rigdon, 1998; Gefen et al., 2000). Unlike first generation of data analysis tools, it

enables users to evaluate measurement models.

Using both structural and measurement models makes SEM a precise analysis technique (Chin,
1998). The analysis in this study is conducted by Partial Least Square (PLS), a variance-based
SEM analytical method (Kaplan & Haenlein, 2010).
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3.6.3.1 Evaluation of Measurement Model Reliability and Validity

Based on the global criteria, several tests have been used to ensure the validity, reliability and

accuracy of measurement in the model. Table 15 illustrates these techniques and explains their

application in this study.

Table 15: Evaluation of Measurement Model Reliability and Validity

Purpose of

Evaluation Test Criteria Heuristics Applied Explanation
- Iltem Loadings of 0.700r higher
are recommended; - Item Loadings on their target construct s
[tem Item Loadings on - 0.60 for exploratory models or represent the strength of substantive
Reliability Target Construct new measurement scales is association between items and their
acceptable (Chin, 1998; Nunnally, constructs
1978).
- Communality Index or AVE represents a
C lity Ind fth ti fvari
ommunality n ex - Value should be greater than 0.50 measure of the proportion o \./ar-lanf:e
or Average Variance ) captured by a construct from its indicators.
(Chin, 1998b, Fornell &Lacrcker, . . .
Extracted (AVE) for a 1981) - AVE of 0.50 or higher implies that a latent
Construct construct can account for at least 50 % of the
variance in the item.
Convergent - Value should be greater than0.60 It is a measure of internal consistenc
Validity , o (Bagozzi &Yi, 1988); or 0.70 o y_
Composite Reliability ) reliability of a construct as compared with
according to some researchers other constructs in the model
(Fornell &Lacrcker, 1981) '
- Value should exceed 0.70 - I;aLs.cl). meafsures tile ir;ternal .cor;si:)ter.lcy.
reliability of a construct on a single basis, i.e.
Cronbach’s alph (Cronbach, 1951; Nunnally, 1978; itis not;yrelative index like comg osite
Chin, 1998b, Gefen et al., 2000b) > ot p
reliability.
- The square root of the AVE should
Inter-C lati d the inter- lati f
frer-orreration exceed the 1.r1 er-correfations o ? - A construct should have discernable as a
among constructs construct with other constructs in valid individual component within the overall
cross-tabulated with | the model (Fornell &Lacrcker, model p
o square roots of AVE 1981; Chin, 1998b, Gefen et al., ’
Discriminant
. 2000D).
Validity

Item Cross-Loadings

- Item Correlations with Target
Construct should be higher
compared to its correlations with
other constructs in the model
(Chin, 1998b).

- Indicators that are meant to measure their
target construct should me more strongly
associated with them as compared to other
constructs in the model.
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3.6.3.2 Evaluation of the Structural Model

In order to assess the significance of relationships in the structural model, a round of

bootstrapping is conducted. Using the re-sampling technique with 200 replications provides a

more conservative testing of the parameters (Fornell & Barclay, 1983; Chin, 2001). Table 16

shows the different evaluation techniques applied to the assessment.

Table 16: Evaluation of Measurement Model Reliability and Validity

Purpose of Evaluation

Test Criteria

Heuristics Applied

Explanation

Nomological Validity
(Construct Level)

- Model Fit/
Predictability: Variance
Explained (R?) for all
constructs in the
model.

- Average Predictability
of entire model (R?)

- No specific heuristics available.
Value needs to be interpreted in
comparison to similar studies or
norm in the discipline (Gefen et
al,, 2000b).

- Falk etal. (1992)
recommended minimum value
of 0.10 for a construct to be
considered viable within the
nomological network.

- R2 value for endogenous variable
represents the proportion of its
variance that can be explained by
the predictors in the model.

- Average RZallows comparison
across competing models.

- Path Validity
Coefficients;
Significance (p-values)

- Inner model paths should be
significant at <0.05 level to
provide support for proposition
in the theoretical model.

- A significant path represents the
an association between two latent
variables was not a chance
happening.

-Predictability Effect
Size: Effect Size (f2) for
criterion variables
based on the exclusion
of a predictor variable
from the model

- Predictor variable should
ideally have a large or medium
effect.

- The following scheme can be
used to determine effect sizes:
Small Effect: 0.02; Medium
Effect: 0.15; Large Effect: 0.35
(Chin, 1998b).

- f2value between a predictor an a
criterion variable represents the
effect of the predictor on the
criterion variable. Higher values
imply that greater importance

Goodness of Fit

- Global Criterion of
goodness-of fit (GoF)

- The following baseline values
can be used to evaluate the
overall model fit: Low fit: 0.1;
Medium fit: 0.25; High fit; 0.36
(Tenenhaus et al., 2005; Wetzels
etal, 2009).

- GoF values allow a scalar based
assessment (summative index) of
the model as whole.

- GoF values allow comparisons
across competing models.
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3.7 Restructuring the Theoretical Model

During our analysis we found that responses to the items related to “Information Accessibility”

and “Perceived Ease of Use” were in a similar fashion. Therefore, we decided to combine these

two constructs into a single construct called “Usability and Accessibility” and perform the

analysis. It should be noted that in this study, the term “Usability” is not being used in the

strictest and broadest sense. The term has been adopted as such for the sake of simplifying, and

as such our conceptualization is similar to that of the original “Ease of Use” construct. After

implementing these changes, the new model is presented in Figure 6.

Individual Factors

P1
________ Computer
| Anxiety
P2
Social Norm
LN /.
1 P3
%
P Usability and
- Accessibility P10 |
[ Technological v
g op Behavioral
o Fa Pa Intention to
© Degreeof | e
L Integration op
©
E "
; P11
q') - .
= Organizational Perceived
= Factors Usefulness
o \ ———
P7 = 7 Theoretical
é | i —> Proposition
"""""""""" btd-==3 AWAreness fr=si-f--=ssssscssscssssseeat H s i
i ew !
3 / = ====®  Proposition

Figure 6: The Refined Theoretical Model

As a result, P4 is changed as shown in the Table 17 and P8 is eliminated.

Table 17: Path Propositions and validations (Modified Paths)

Proposition

New Model Path

P4

Lower Computer Anxiety among PHRs users corresponds with
higher Usability and Accessibility of Using PHRs.

The following chapter includes analyzes and interpretations according to our new model.
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4.0 Data Analysis and Results

This chapter represents the key findings of the conducted survey for this study. These findings
include demographic and technographic aspects of the research and is followed by the analysis

of psychographic results using the SEM.

4.1 Participant Characteristics and Descriptive Statistics

The respondents were under no obligation for filling out the survey questions. Hence, some of
the obtained data records are incomplete and are not use for the analysis. During the data
cleansing, incomplete and low quality records were removed from the data file. Out of 200

collected responses in the survey, 130 were considered as useful for the analytical procedures.

Demographic and Technographic Questions

The following figures illustrate the demographic properties of the surveyed sample and also the
frequencies of the important metrics that could affect the adoption of PHRs. 54% of the
Participants in the survey were male and 46% were female and only 5% of the respondents

were PHRs users.

As shown in the figure 7 and 8, majority of the respondents were neither caregiver nor patient.
More than one third (37%) of the sample population are actually in the process of dealing with
a health issue. Moreover, More than 80% of the respondents have seen at least one physician in

the past six months which represents a relatively high frequency of interacting with the health

professionals.
Status of the Respondents Physician Visits During the
Last Six Months
4%
None
' 33% m Caregiver

One physician
63% Patient/Member Py
None 2 or 3 physicians

More than 4 physicians

0 20 40 60

Figure 7: Status of the Respondents Figure 8: Physician Visits during the Last Six Months
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“Access to the healthcare when necessary”, was the most important identified health issue

among the participants. It is followed by “reducing the care costs” and “understanding the

health condition” as the other major health problems for our target audience. The least

important among the provided options was identified as “being able to manage my regimen

effectively”. Figure 9 illustrated the percentage of using different means of maintaining health

records among the individuals. Interestingly, almost half of the respondents still maintain their

health records on paper. 28% use the Website platforms and only 9% access their records

through mobile devices.

The most Important Healthcare Issues

100

90

80

w
o
T T N B
| [ ]

Maintain Health Information

[JOn paper [1Website [IMobile [10Other

14%
9%
49%

28%

Figure 10: The Most Important Healthcare Issues

Figure 9: Maintain Health Information

In the survey, respondents were asked to determine how much certain use cases were

applicable to their health condition. Figure 11 and Figure 12 illustrates the responses to the five

identified use cases and the degrees that each case was associated with our sample.

As the figures show, chronic illness is the most applicable scenario to the sample population

indicating the average 3.30 in the scale of 1-5 when 1 represents the least degree of

applicability and 5 represents the most degree of applicability. It is followed by “managing

health diary” and “inherited disease prevention” as the most important scenarios applicable to

the majority of the participants.
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How Much Each Usecase is Applicable

60
50
40
I Strongly Agree
30
W Agree
20 - . )
1 Neither Agree nor Disagree
10 4 Disagree
0 .

m Strongly Disagree

Remote Chronic Maintain Personal Inherited
Patient llinesses Medical Health Diary Diseases
Monitoring History Prevention

(Health 2.0)

Figure 11: How Much Each Usecase is Applicable

The minor scenario applicable in the survey is “maintaining medical history” with the average
2.20 in the scale of 1-5 when 1 represents the lowest degree of applicability and 5 represents

the highest degree of applicability.

The Average of Applicable Usecases

5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

Inherited

Remote Patient . Maintain Medical Personal Health Diseases
o Chronic llinesses X ) )

Monitoring History Diary Prevention

(Health 2.0)
H Average 3.11 3.30 2.20 2.38 2.64

Figure 12: Usecase Applicability
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4.2 Research Proposed Structural Model Validation

In order to validate the research model construct items and ensure about the reliability of
analysis, one should measure a construct through its associated items (Straub, Boudreau et al,

2004) using techniques such as Cronbach’s alpha and correlations.

4.3 Structural Equation Modeling Analysis

The SEM analysis conducted in this study has two main steps. In the first step, the
measurement model will be evaluated through the assessment of the key measurements. The
analysis is then followed by validating the model by assessing the relationships among the

constructs.

4.3.1 Evaluation of the Measurement Model

The validities of the constructs are tested by measuring the Discriminant and Convergent
validities. Discriminant validity aims to validate whether the items reflecting a construct are
better than other items associated with that construct. Convergent validity is obtained when
the items reflect excellent correlations with their associated constructs and high correlation
with all other constructs (Straub, Boudreau et al, 2004). The matrix of loadings and cross-
loadings of the model are presented in Table 18. It shows high degree of significance for each

item (average loading greater than 0.7 for each construct) on its respective construct.
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Table 18: Matrix of Loading and Cross Loadings

Model Construct
Measurement IA &
Iltems AW Bl CAX DI PU SN
PEoU

Q1.1 -0.069 0.128 -0.142 0.720 -0.017 -0.090 0.056
Q1.2 0.026 0.087 -0.226 0.891 0.032 -0.165 0.039
Q1.3 0.104 0.198 -0.097 0.654 0.200 -0.049 0.122
Q2.1 0.356 0.246 0.753 -0.301 0.382 0.662 0.479
Q2.2 0.595 0.456 0.793 -0.039 0.501 0.607 0.450
Q2.3 0.546 0.322 0.804 -0.173 0.439 0.455 0.485
Q3.1 0.585 0.856 0.365 0.084 0.475 0.522 0.504
Q3.2 0.568 0.851 0.407 0.136 0.359 0.473 0.553
Q3.3 0.560 0.728 0.279 0.183 0.399 0.244 0.466
Q4.1 0.369 0.304 0.609 -0.253 0.331 0.821 0.348
Q4.2 0.446 0.548 0.630 -0.017 0.434 0.861 0.527
Q4.3 0.383 0.430 0.599 -0.120 0.359 0.797 0.387
Q5.1 0.533 0.472 0.565 -0.071 0.400 0.578 0.729
Q5.2 0.456 0.515 0.242 0.308 0.431 0.153 0.746
Q5.3 0.535 0.426 0.504 -0.009 0.456 0.375 0.776
Q6.1 0.724 0.572 0.391 0.058 0.343 0.360 0.554
Q6.2 0.657 0.418 0.374 0.091 0.441 0.242 0.344
Q6.3 0.774 0.566 0.485 -0.031 0.467 0.307 0.547
Q7.1 0.410 0.409 0.353 0.081 0.823 0.422 0.388
Q7.2 0.557 0.374 0.486 0.032 0.811 0.320 0.446
Q7.3 0.566 0.404 0.525 0.047 0.730 0.322 0.541
Q8.1 0.773 0.620 0.466 0.065 0.583 0.438 0.557
Q8.2 0.864 0.521 0.563 -0.003 0.565 0.409 0.516
Q8.3 0.828 0.528 0.617 -0.048 0.523 0.449 0.600

4.3.1.1 Measurement Model Assessment: Discriminant Validity at Item level

Since the loading for all items exceeds the threshold of 0.7, suggested by Nunnally (1978) and
Chin (1998), and also the items have even higher loadings with the associated constructs, the
measurement model is considered as reliable at the item level and eventually the discriminant
Validity of the model is obtained.
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4.3.1.2 Measurement Model Assessment: Discriminant Validity at Construct level

At construct level, discriminant Validity is assessed by evaluating correlation among latent
variables. In order to do so, the square root of Average Variance Extracted (AVE) was
compared with the calculated correlations. Table 19 illustrates the latent variable correlations.
The table shows that the square root values are higher than the correlation values in the same
row and column. Therefore, according to Fornell and larcker (1981); Chin (1998); Gefen et al.

(2000), the discriminant validity of the model is verified.

Table 19: Average Variance Extracted and Inter-Construct Correlations

Model Construct
Measurement Items
IA & AW Bl CAX DI PU SN
Accessibilty & Usability 0.773
Awareness 0.697 0.814
Behavioral Intention to Adopt 0.635 0.436 0.784
Computer Anxiety 0.020 0.157 -0.219 0.762
Degree of Integration 0.634 0.502 0.563 0.071 0.789
Perceived Usefulness 0.485 0.525 0.741 -0.149 0.457 0.827
Social Norm 0.682 0.624 0.602 0.079 0.571 0.515 0.750

4.3.1.3 Measurement Model: Convergent Validity

The convergent validity of the model is assessed through investigating the Cronbach’s alpha,

the AVE and the Composite Reliability obtained from the analysis.

The assessment of Cronbach’s alpha shows that all of the constructs have sufficient internal
consistency within the model which adds validity to the interpretation of constructs
(Cronbach, 1951; Nunnally, 1978; Chin, 1998, Gefen et al, 2000). All constructs have AVE
above 0.5 which demonstrate convergent validity and ensure that constructs are reliable and
reflective in our model (Fornell & Larcker 1981; Chin, 1998). Also, the Composite Reliability of
every construct in the model ensure the reliability of our data and having robust measures as it

exceeds the purposed rate of 0.7 (Nunnally, 1978).
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Table 20:

Constructs Statistics — Convergent Validity

Construct AVE | Composite Reliability | Cronbach’s alpha
Accessibilty & Usability 0.597 0.898 0.864
Awareness 0.662 0.854 0.746
Behavioral Intention to Adopt | 0.614 0.827 0.686
Computer Anxiety 0.580 0.803 0.652
Degree of Integration 0.622 0.831 0.699
Perceived Usefulness 0.683 0.866 0.768
Social Norm 0.563 0.794 0.615

4.3.1.4 Predictability and Coefficients of Determination of Model Constructs

The assessment Predictability and Coefficients of Determination (R?) in the model explains the

variance of the construct that can be predicted by the antecedent constructs. In some studies

the R? greater than 0.1 validates the usefulness of the endogenous construct in a model (Falk &

Miller, 1992). The Coefficients of Determination (R?) associated with the constructs is

presented in Table 21.

Table 21: Constructs Coefficients of Determination (R2)

The table shows that Coefficients of Determination related to the three endogenous construct

Latent Variable R Square
Accessibilty & Usability 0.466
Awareness 0.390
Behavioral Intention to Adopt 0.682

Computer Anxiety

na (exogenous)

Degree of Integration

na (exogenous)

Perceived Usefulness

0.331

Social Norm

na (exogenous)

exceeds the recommended threshold. A&U, AW, Bl and PU have an acceptable value of the R?

and are proved to have strong correlations with their connected constructs.
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4.3.1.5 Path Validity Coefficient in the Structural Model

In this section, Path validity coefficient in the model is examined. For this purpose, the software
is run in the bootstrapping mode. The value of t-stat is used for determining the significance
level associated with each path. Figure 13 represents the decision making process on the

approval or rejection of each hypotheses.

0.624%%*

Degree of Integration

Computer Anxiety

0492*%*

Perceived Usefulness Behavioral Intention. ..

*#% n<0.001, ** p<0.01, * p<0.05, n.s. (not significant at 0.05 level)

Figure 13: The Structural Model

Table 22 shows the parameters obtained by a round of “Bootstrapping” in SmartPLS with 200
re-samples. The evaluation of path coefficient reliability measures shows that results of the
structural model are reliable. Low rate of standard error indicate high reliability of the sample
mean which represents more accurate reflection of the actual population. Considering the P-
Value lower than the alpha level (0.05) most of the paths in the model display significant

relationship.
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Table 22: Combined Data Path Validity Analysis

Hypotheses Betas - Significance o
(Model Paths) (Path Coefficients) T Statistics P Values Levels Validation
Accessibilty & Usability -> Behavioral Intention to Adopt 0.285 2.493 0.014 <0.05 Supported
Accessibilty & Usability -> Perceived Usefulness 0.113 0.660 0.510 n.s. Rejected
Awareness -> Perceived Usefulness 0.338 2.521 0.013 <0.05 Supported
Computer Anxiety -> Accessibilty & Usability -0.034 0.343 0.732 n.s. Rejected
Computer Anxiety -> Behavioral Intention to Adopt -0.165 2.166 0.032 <0.05 Supported
Degree of Integration -> Perceived Usefulness 0.215 1.766 0.080 n.s. Rejected
Perceived Usefulness -> Behavioral Intention to Adopt 0.492 5.250 0.000 <0.001 Supported
Social Norm -> Accessibilty & Usability 0.685 195393 0.000 | <0.001 | Supported
Social Norm -> Awareness 0.624 8.764 0.000 <0.001 Supported
Social Norm -> Behavioral Intention to Adopt 0.167 1.974 0.051 n.s. Rejected

4.3.1.6 Predictability Effect Sizes in the Estimated Structural Model

Predictability effect sizes of the model determine the predictive power of antecedent constructs

on their consequents (Chin, 1998b). It was done by comparing R? value of the dependent

construct to its consequent construct using the following formula.

2 2
R included ~— R excluded
2=

1-R2

included

Table 23: Effect Sizes for the Estimated Structural Model

Consequent AW Bl CAX DI IA&U PU SN
Antecedent R2 R2 R2 R2 R2 R2 R2 R2 R2 R2 R2 R2 R2 R2
Included | Excluded | Included | Excluded | Included | Excluded | Included | Excluded | Included | Excluded | Included | Excluded | Included | Excluded
0.331 0.39
Y -0.088
BI
0.682 0 0.466 0
e 2.145 0.873
0.331 0
ol 0.495
0.682 | 0.466 0.331 | 0.466
el 0.679 -0.202
0.682 | 0.331
PU
1.104
SN 0.39 0 0.682 | 0.000 0.466 | 0.000
0.639 2.145 0.873

According to (Cohen, 1988), the values of R2 below 0.02 considered small, 0.15 is medium and

0.35 has large effect on the model. The value of predictability effect sizes of the model are

presented in Table 23 and the predictability level of each construct are summarized in Table

24.
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Table 24: Effect Sizes for the Estimated Structural Model Results

Consequent
AW Bl CAX DI IA& U PU SN
Antecedent
AW Small
BI
CAX Large Large
DI Large
IA& U Large Small
PU Large
SN Large | Large Large

4.3.1.7 Global Goodness of Fit

To full fill the lack of a global validation of the component-based models (Tenenhaus et al.,
2005) many researchers have consulted the global criterion of goodness-of-fit (0 <= GoF <=1)
(Amato et al., 2004; Tenenhaus et al., 2005). This test is defined as the geometric mean of the
average communality (same value of the AVE in PLS) and the average of the R? (for

endogenous constructs) (Tenenhaus et al., 2005; Wetzels et al., 2009).

The average communality should be calculated as a “weighted average” of communality (AVE)
considering the number of items in each construct as its weight (Tenenhaus et al., 2005). Then
the following formula is used to present the geometric mean of the average communality and
the average R2.
GoF =V AVE x R?

AVE and the RZ are the weighted average of AVE and average R?respectively.
There are no specifications of heuristics for the GoF index by the original authors; however,
some articles have inferred the heuristics for AVE and R? in order to reach a standard criterion
for GoF (e.g. Wetzels et al., 2009). Since in the previous sections of validations, the proposed
cut-off value of 0.5 for AVE is used (Fornell and Larker, 1981) and effect sizes for R2 the
proposed values by (Cohen, 1988), i.e. small; 0.02, medium; 0.13, large; 0.26, the criteria of

the GoF can be reached for small, medium, and large effect sizes of R? through substituting the
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minimum average AVE of 0.50 and the effect sizes for R? in the previous equation. That results

in the following baseline values for GoF: Gof small= 0.1; GoF medium = 0.25; and GoF large =
0.36 (Wetzels et al., 2009). After calculating the GoF for a structural model it will be

compared to the baseline values to infer the goodness of fit of a model.

Table 25: Calculation of the Global Criterion for Goodness-of-Fit (GOF)

Model Construct Communality| Variance Explained Number of
(Ave) (R2) Indicators

Behavioral Intention to Adopt 0.614 0.684 3

Computer Anxiety 0.583 0.003 3

Usability and Accessability 743 0.427 6

Perceived Usefulness 0.683 0.356 3

Average R-Square 0.656 0.3675

Goodness of Fit Index 0.491

According to the calculation of the index presented in the Table 25, the value of GoF for the

model exceeds the large effect sizes value of R?of 0.35.

4.4 Open Ended Question

In the customers’ point of view, security and privacy was found as a crucial point of concern in

determining their behavior towards using PHRs. The cost of receiving health management

services does not seem to be a barrier for majority of the respondents.

Table 26: Important Factors to Determine the User Behavior

Area Factor Responses
Up to date, accurate and comprehensible information 8
Control 2
Usefulness Availabil?ty . __ 11
Integration and data import capabilities 9
Provide benefits 4
Sum 34
Easy use and management 10
Ease of Use Use'r.friendly 2
Training 1
Sum 13
Low cost (free) 4
Other Security and privacy 22
Sum 26
Total 73
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Among the other specified factors, those associated with PHRs usefulness (good information,
integration and control, availability e.g.) is mentioned almost triple times more than those
related to the system’s ease of use (easy to use and user friendliness e.g.). One respondent
highlighted that “Interconnectability between my PHR and the EMR used by my PCP and my
cardiologist, both are part of the same hospital/doctor system, But use 2 different systems.
Only the PCP EMR has a patient portal and neither talks to MS Health Vault”. Another
respondent focused on the system integration and mentioned “Being able to communicate with
my doctor's regarding my chronic health issues and he actually seeing and responding to my

concerns and questions”.

Some comments were raising the importance of the system Usability. It was mentioned by a
respondent that “I'm referring to a mobile device application that would allow me to simply
update relevant health information in mere seconds. This information is then synced with
personal/private health records across schools, insurance companies, work, and hospitals. An

idea like this in this era is worth paying for”.

The role of physicians in the acceptance of PHRs which was discussed in the chapter?2 is
emphasized by another respondent that “if Dr. had it as a communication tool, I would be

encouraged to use it”.

Therefore, it could be assumed that PHRs value among the users have greater emphasize in its
functionalities that could assess individuals’ health condition and is less focused on the system

usefulness.
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5.0 Discussion and Conclusion

Previous chapter described the quantitative analysis of the collected data. This chapter
demonstrates the main highlights about the answers to our research questions and will be
followed by the contribution of the study along with its limitations and future directions. In the

last part of this chapter, a conclusion from all the effort is provided.

The objective of this research is to identify the individual and environmental factors that
influence the end-user adoption of patient facing Information systems (PFIS) such as PHRs.
Toward this, the following sections are discussing the three layers’ constructs and their impacts

on users’ behavior regarding PHRs.

5.1 Structural Model Validity

An overview of the structural model and its path coefficients are presented in the Figure 14. The
significance of the relationships is discussed for all the layers forming the empirical model
including individual layer, environmental layer (technical and organizational factors) and

technology acceptance layer.

Individual Factors

-0.165*
________ Computer
1| Anxiety
0.167 n.s
== Social Norm
S g
v
~0.034ns Usability and
B /—\ Accessibility
:r Technological — 0.285 *
% L2 Factors ;
S o 0.113 ns Behavioral
' .
S Degree of 0.215ns Intention to
L Integration Adopt
E e —
Nl
o _ 0.492 ***
= Organizational Perceived
c Factors Usefulness
.g \T
2 0338+ ; __
| (R | — Theoretical
i —>  Proposition

& .
\—/ New

====»  Proposition

*£¥ n<0.001, ** p<0.01, * p<0.05, n.s. (not significant at 0.05 level)

Figure 14: Structural model validity
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5.1.1 Individual Layer

Research by Tolba, (2011) has identified the Individual characteristics affecting the diffusion
of IT innovation. HIT systems acceptance carry a different role among their users due to the
sensitive nature of the health information that should be managed by the system and the

important role of the system performance in the health decision making.

It is evident from the result of our analyzed data that most of the individual factors are
correlated with the usage of PHRs. Three out of five defined propositions made in the
individual level are supported. In the following, the obtained results will be compared with the

previous studies and the justification behind them will be explained.
Computer Anxiety and Intention to use

Computer anxiety has been identified as a major obstacle in the adoption of personal health
information systems according to many studies. Stated by Thatcher & Perrewe (2002),
“Individuals who feel anxious or uncomfortable about using computers or technology are less
likely to adopt technology”. Some other studies such as Igbaria & Chakrabarti (1990) have
shown the reverse effects of Computer Anxiety on the users’ acceptance behavior. This
behavioral difference will affect the ability of the person in using the information system. For
example, the study by (Lober et al., 2006) shows that the majority of the individuals with high

level of computer anxiety could not independently manage their health records.

Similarly, this study found that the computer anxiety is a significant predicator in users’
acceptance of PHRs. The result of analysis confirms the correlation of these constructs in this
study too. Hence, lower level of users’ anxiety is expected to increase their intention to use the
system. Table 27 presents the individual factors’ defined paths, their coefficient and their

validation results.

Table 27: Path1 Propositions and Validations (Individual Factors)

Proposition | Model Path Path Coefficients | Validation

Lower level of Computer Anxiety among PHRs users

1 corresponds with higher Intention to use the system.

-0.165 (Sig) Supported

The correlation could be justified with the fact that an individual’s unfamiliarity with the
computer makes him worried that he might appear clumsy in front of others or worried that

his ignorance may cause damage to the computer (Chuo, Tsai, Lan, & Tsai, 2011).
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It also should be noted that users of Personal health systems not only have the computer
anxiety related to an information system, but the sensitivity of the health records and their

perceived high risk of misaccuracy and making mistakes.

As indicated in our literature review, the higher willingness of the chronic patients in
participation in their health management and their higher level of risk acceptance. Since our
participants were more consumers than being patients, they could be more careful and
cautious.

Social Norms and Intention to Use

The effect of social norms on the users’ perceived usefulness of the system in CHI was
previously tested and validated in many studies in the context of theories of planned behavior
(Taylor, Bury, & Campling, 2006), theory of reasoned action (Baker, Morrison, Carter, &
Verdon, 1996) and TAM 2 (Yu, Li, & Gagnon, 2009; Kowalczyk, 2012). However, the
existence of a direct positive relationship between the two construct has not been fully
explored. The original TAM consciously excluded constructs relating to social norms due to
concerns about the strength of the psychometric scales used and the highly individual nature
of the personal computing programs under study (Davis et al., 1989). It is likely that this could
be the reason for the existing literature gap about the relationship of Social Norms of PHRs

among the users with their intention to use.

The result of analysis confirms the weak correlation of the two constructs in this study too
meaning that Social Norms of the PHR among the participants is not as important predicator as

some other factors explored in this research.

Table 28 presents the individual factors’ defined paths, their coefficient and their validation

results.

Table 28: Path2 Propositions and Validations (Individual Factors)

Proposition | Model Path Path Coefficients | Validation
P2 Higher Social Norms of PHR among the users is associated | 0.167 (ns) Rejected
with higher intention to use the system by them.

It was suggested by Ajzen, (1991) that Social Norms corresponding to PHRs supports the

Intention to Use of the system. However, this is not supported in our study. Indeed, in our
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model, the Social Norms corresponding to PHRs effects on the Intention of Use in two different

ways through domino effect of the factors.

The first way shows raising the level of Social Norms corresponding to PHRs systems conveys
the message of Usability and Accessibility to the users. It means that as the popularity of PHRs
increases and it becomes a norm in the society, more people perceive PHRs as a usable product

and start using the system.

Through the second way, the Social Norms associated to PHRs raises the Awareness in society.
When PHRs popularity increases, people become educated and eventually more individuals
decide to use the system. It seems that before making the final decision on using PHRs,
individuals need to be educated rather than deciding to utilize the system just because other

people use it.

Social Norms and Usability & Accessibility

The importance of usability of an information system is discussed in many studies (Bruno &
Dick, 2013). Specifically, some studies evaluated the usability in the context of PHRs like (Ant
Ozok, Wu, Garrido, Pronovost, & Gurses, 2014). As indicated by Goldberg et al., (2011),
progress in providing health information to patients can be accelerated by innovative social

networking strategies, more effective search capabilities and improved user-interface design.

The findings are consistent with what has been stated by these studies regarding the impact of
Social Norms on the perceived Usability and Accessibility of the system. Table 29 presents the

defined paths, its strong coefficient and support obtained in the analysis.

Table 29: Path3 Propositions and Validations

Proposition | Model Path Path Coefficients | Validation
P3 Higher Social Norms of PHR among the users supports 0.685 (Sig) Supported
higher Usability and Accessibility of PHRs.

The strong power of Social Norms in perceiving the system usability and accessibility could be
the result of in practice observation of system performance and actual benefits to the society
health management. A research about the acceptance of the HIT among hospital personnel
shows that social influence affects the user behavior (Aggelidis & Chatzoglou, 2009). Also, Wu

et al. figured that Social norms have a direct impact on users’ behavior in using a reporting
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system (Wu et al., 2008).When people see the PHR system in action, they will perceive the
system benefits in managing the health condition of their peers and also they feel that the

system is understandable and easy to use.
Social Norms and Awareness

The role of Social Norms associated with the awareness of an information system has been
vastly highlighted in the literature. According to (Darnton & Sustainable, 2008) in the study of
adoption with the context of the diffusion of innovations theory, the social interaction spreads
awareness of the innovation and therefore the adoption behavior is highly rational. As a result,
increasing social interaction on personal health systems is expected to educate individuals

about the existence and potential values of using it.

The reverse relationship is also validated by the Schwartz’s Norm Activation Theory (Schwartz,
1977). According to this theory, individuals pass two steps for the norm activation. In the first
step, they become aware of the consequence of their actions. In the second step, they consider
the consequences' cost for their decision making. In the same manner, by applying the Norm
Activation theory to the PHRs, we can see that individuals initially determine possible
consequences of using the system. They perceive the benefits of electronic self-health
management, accessing a large source of useful information and communicating with the
health professionals. On the other hand, they might also perceive the risks associated with
their security and privacy, inaccurate health information or lack of system availability. In the
second stage, they calculate their actions’ cost (using the system) which could be more
effective and efficient health management, better decision making and breaching the security
and privacy, paying the subscription fees to PHRs providers and etc. According to the
evaluation of the cost associated with the performed action, the decision on the final behavior

acceptance or denial will be taken.

Our findings confirm what has been stated in these studies. The assessment of the theoretical
model determines that higher Social Norms of PHRs is strongly supported to increase the
awareness among the participants. Table 30 presents the defined paths, its strong coefficient

and support obtained in the analysis.

Table 30: Path7 Propositions and validations

Proposition | Model Path Path Coefficients | Validation

Higher Social Norms of PHR among the users supports
higher user Awareness about PHRs.

P7 0.624 (Sig) Supported
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The awareness of PHRs system is found to be raised if using the system could be adopted in the
society as a normal health management activity. Like any other Social Norms such as popular
Smartphone applications that even non-users have some ideas about them, people will be more

aware of PHR if it becomes a norm in the society.
Computer Anxiety and Usability & Accessibility

Computer anxiety has been played a significant role in the adoption of health information
systems. According to a study on the efficacy of internet-based Personalized Decision Support
(PDS), computer anxiety demonstrated major effect on the individuals’ perceptions of the tool.
This study shows that people with high computer anxiety find the system less practical and
usable. As a result, they are less likely to acquire knowledge or change their behavior toward

accepting the system (Lindblom, Gregory, Wilson, Flight, & Zajac, 2011).

Despite the discussed significant role of computer anxiety, its correlation with the Usability
and Accessibility in the Organizational layer is not supported in this study. Table 31 presents

the defined paths, its coefficient and the rejected validity obtained in the analysis.

Table 31: Path Propositions and validations (Organizational Factors) Paths

Proposition | Model Path Path Coefficients | Validation
Lower Computer Anxiety among PHRs users corresponds i .
P4 with higher Usability and Accessibility of Using PHRs. 0.034 (ns) Rejected

In contrast, Computer Anxiety did not significantly affect the Usability and the Accessibilities of
the system. The possible justification behind the obtained result could associate with the low
average of participants’ age. 63% of our sample is in the age range of 18 and 34 years old. As

the young population is more technical savvy, they are less likely encounter computer anxiety.

It should be noted that the perceived usability by young individuals is different than the one
from elderly. As the young population has the confidence, they are more likely to have
experience with the applications similar to personal health systems. Younger individuals could
more easily interact with a system offering an average degree of usability while the elderly

should be provided with a higher degree of usability to be able to perform the same set of tasks.
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5.1.2 Environmental Layer

Environmental factors represent the constructs that are generally under the providers’ control
than users. Technological requirements are often considered prior or during the system
implementation. Organizational factors deals with the policies, guidelines and strategic

programs that support using the system among the users.

5.1.2.1Technical Factors

Degree of Integration and Perceived Usefulness

Two points of views regarding the integrity of PHRs and patients’ perceived usefulness of the
system are considered. First, PHRs provides better usefulness though integration with medical
devices. For example, Minerva which is a portable personal health record (PHR) system, offers
the Integration with medical diagnostic equipment under the feature Health Risk Assessment in
their Professional Edition package (Schiavello & Shapiro, 2011). Second, the PHRs are
integrated with other systems and platforms such as EHRs and EMRSs to increase the amount of
availability and accessibility of the health records. As it was revealed by (Cocosila, 2012),
people would use PHRs only because they see the usefulness of these devices when seeking

health information.

The Degree of Integration examined in this study did not have a significant relationship with
the Perceived Usefulness of the PHRs customers. Table 32 illustrates the defined paths, its

coefficient and the rejected validity obtained in the analysis.

Table 32: Path Propositions and validations (Technical Factors)

Proposition | Model Path Path Coefficients | Validation
Higher Degree of Integration of PHRs with other health
P5 systems is associated with higher Perceived Usefulness of 0.215 (ns) Rejected
the users.

According to the results of the open ended questions in Section 4.3, only 12% of the
respondents specified the integration related capabilities as an important factor in their
decision making regarding the use of PHRs. This yields the individuals’ emphasize on the
features that a PHRs system offer more than its ability to be compatible with other systems. In

addition, since most of the participants are not currently dealing with any type of health issue,
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they might be less concerned about the value of obtaining records from multiple sources in

health activities or decision making.

5.1.2.2 Organizational Factors

Awareness and Perceived Usefulness

It is evident that the adoption of PHRSs is facilitated by Public awareness-raising activities
around rights & availability of access as well as targeted educational interventions (Pagliari,
Detmer, & Singleton, 2007). These activities increase individual perception of the usefulness
associated with personal health systems which eventually cause the user to start using the

system.

Physicians have a vital role in the adoption of PHRs due to the lack of public awareness of the
personal health systems. In addition to their role as the primary point of direct contact and due
to the degree of dependency of patients to their healthcare providers discussed in the section
2.1.3, physicians could greatly influence their patients with conveying the message of PHRs

potentials in health management.

As a result of the positive experience towards EHR usability and the fact that PHRs function in a
similar way that an EHR does, physicians have a major contribution for promoting using PHRs
by their patients. In a study (Agrawal, 2011), physicians who are EHR users were found to
have greater awareness of PHR use by their patients. It can be concluded that physicians and
health professionals in the point of contact with individuals are effective channel for

increasing awareness on PHRs.

The assessment of the theoretical model has determined that awareness of PHRs is supported to
increase the Perceived Usefulness among our participants.
Table 33 demonstrates the defined paths, its coefficient and support obtained in the analysis.

Table 33: Path Propositions and validations (Organizational Factors) Paths

Proposition Model Path Path Coefficients Validation
P6 Higher Awareness about PHRs among users corresponds | (338 (Sig) Supported
with higher Perceived Usefulness of the users.

In the organizational layer, Awareness is identified as a key influencer in adopting PHRs
among the individuals. Higher awareness could unhide different values and features that could

assist individuals in managing their health condition.
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5.1.3 Technology Acceptance Factors

The technological acceptance factors are explored in many studies within the context of HIT
(Kim & Chang, 2007; Bickmore et al., 2010; Jung, 2008). In this study, two out of three

propositions of the technology acceptance layer are supported.
Usability and Accessibility with Perceived Usefulness

The Usability and Accessibility examined in this study did not have a significant relationship
with the Perceived Usefulness of the PHRs systems. Table 34 illustrates the defined paths, its

significance and the rejected validity obtained in the analysis.

Table 34: Path Propositions and validations (Technology Acceptance Factors)

Proposition | Model Path Path Coefficients | Validation

Higher level of Perceived Usability and Accessibility of
P9 PHRs among individuals increases their Perceived 0.113 (ns) Rejected
Usefulness of the system.

Based on the analysis, the Usability and Accessibility by itself is not a strong predicator to the
users’ Perceived Usefulness of the PHRs. As indicated in the section 4.4 (open ended question),
most of the participants were more concerned on the features and functions that the system

could provide than its ease of use and accessibility.
Usability and Accessibility with Behavioral Intention

The assessment of the theoretical model has determined that Usability and Accessibility
associated with PHRs is supported to increases the customers’ intention to using the system
among our participants. Table 35 demonstrates the defined paths, its coefficient and support
obtained in the analysis.

Table 35: Path Propositions and validations (Technology Acceptance Factors)

Proposition | Model Path Path Coefficients | Validation

Higher level of Perceived Usability and Accessibility of
PHRs among individuals increases the customers’
intention to using PHRs.

P10 0.285 (Sig) Supported

It could be concluded that Usability and Accessibility could directly increase the likelihood of

using the system among individuals.
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Perceived Usefulness and Behavioral Intention

This study found that the Perceived Usefulness of the system is a significant predicator in users’

acceptance of PHRs. The result of analysis confirms the correlation of these constructs in this

study too. Hence, higher level of PHRs Usefulness is expected to increase individuals’ intention

to using the system. Table 36 presents the individual factors’ defined paths, their coefficient and

their validation results.

Table 36: Path Propositions and validations (Technology Acceptance Factors)

Proposition

Model Path

Path Coefficients

Validation

P11

Higher level of Perceived Usefulness of the system among
the users increases their intention to using PHRs.

0.492 (Sig)

Supported
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5.2 Theoretical and Practical Contributions
5.2.1 Contributions to Theory

This study hopes to have contributed further to the body of knowledge on PHRs through the
assessment of TAM in the context of SCT’s three layers of factors. This research is consistent
with the suggested future direction of the previous studies and is in effort in application of

various theories and ideas. Our study addresses important concerns in PHRs adoption at the
theoretical level. The theoretical contributions made from the research are presented in the

following.

5.2.1.1 Extending TAM Adoption Model in the Context of SCT

Some of the studies regarding the adoption of PHRs such as Wagholikar, Fung, & Nelson
(2012) developed their structural model based on the TAM while some other solely utilized the
SCT (Assadi & Hassanein, 2009). In this study, the empirical model is developed based on the
both theories.

The advantage of combining these theories enables us to classify the external variables that
affect the perceived ease of use and perceived usefulness in the TAM model under individual,
technical and organizational factors adopted from the SCT. In the construct basis, the study
assessed the impacts of Degree of Integration suggested by (Snowdon, Shell, & Leitch, 2010,
Information Accessibility suggested by (Alawneh, 2011) and Awareness suggested by Miller &
Griskewicz (2008) in developing a PHRs adoption model for the first time.

5.2.1.2 New Insights on the PHRs Adoption Model Interrelationships

In our model, four new paths were identified which were not tested in the literature on the
adoption of PHRs. The relationships of Social Norms with Usability and Accessibility,
Behavioral Intention and Awareness have not been extensively tested in previous studies.
Furthermore, this study created and examined the correlation of the Degree of Integration and

Perceived Usefulness of the PHRs users for the first time.

Security and privacy, health literacy and computer anxiety have been identified as important
barriers for using health information technology in many studies. We showed that these
concerns can be significantly alleviated when PHRs achieve a high degree of social norm.
Computer anxiety which belongs to situational anxiety can be decreased by proper training or

increasing computer experiences (Snowdon, Shell, & Leitch, 2010. People would feel more safe
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and secure and perceive a higher reliability of the system if they know that it is being widely
used by the public. Social Norms increase people awareness and simultaneously improve their

perception of system usability.

Degree of integration is also an important adoption factor for HIT systems. The increasing
consumer demand in both the reach of receiving healthcare services (accessibility) and in
depth information (detailed) from their providers, reveal the fact that the industry should be
integrated from geographically-based pan-Canadian design in which the health information is

consolidated at a provincial level (Snowdon, Shell, & Leitch, 2010).

5.2.1.3 New Insights on HIS implementation

Our study demonstrates that the degree of integration does not statistically determine the
successful adoption of PHRs. Moreover, the role of Social Norms was significantly identified as
an important factor in increasing the users’ awareness and also their perceived usability and
accessibility of the system. These findings highlight the importance of environmental factors in
both technical and organizational domains in planning and implementing personal health

systems.

5.2.1.4 Answering calls for research

Despite the numerous capabilities resulted from applications of technology to the healthcare
context, limited number of studies has been conducted for assessing the drivers and obstacles
of HIT adoption among the users. Also, to date, not much research has been conducted on the
adoption of personal health systems. This study is an effort for answering the suggested calls
for research from (Cohn 2006; Alkhatlan, 2010; Wilson & Peterson, 2010; Agarwal et al.,
2013) and contributed to the existing body of knowledge in filling the gap in the area of PHRs

adoption.

5.2.2. Contributions to Practice
5.2.2.1 An implementation guide for providers

In practice, the results of this study yields a number of important key factors in implementing
and using PFIS services. Individual factors should be considered in determining users’ needs
before implementing patient facing systems. Faster adoption and acceptance of these systems
are highly influenced by the level of norm associated with PFIS in the society. Moreover,

awareness is a key to increase the level of Social Norms related to PFIS and eventually higher
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intention of PHRs users. Finally, according to the conducted research, the system value has a
larger weight on its features and functions (Usefulness) than its usability (Ease of Use).
Respondents in this study were more concerned in solving their health issues through
engaging in their health management activities offered by PHRs. A higher focus on offering
services that provide value functions for consumers could significantly shorten the adoption

process.

Individual factors
- Computer Anxiety and Intention to use

To implement and adopt an effective personal health system, computer anxiety should be
reduced. Providers should design different types of guidelines, online assistants and trainings
for the system. It was suggested that proper computer training reduces the users’ anxiety
(Chuo et al., 2011). Since a significant portion of the users are elderly, these training should be
simple, comprehensible and interactive. Moreover, these helps and training features should be
delivered in a way that people with the most frequent disabilities such as vision impairment,
hard of hearing and physical disabilities could be able to use them. According to the obtained
results in our study, reduction of computer anxiety will then increase the intention to use
PHRs.

- Social Norms with Usability & Accessibility, intention to use and awareness

Providers should implement strategies that could position using of PHRs as a norm in the
society. For example, implement a trial period for beta version with minimum or no fee could
potentially create some active users. Utilization of the system by a group increases the
observability and spreads word of mouth about the product. Increased the number of users
position the product as a norm among individuals. According to our statistical results, higher
Social Norms increases the users’ perceived usability of the product. Moreover, it enhances the

level of product awareness among public and increases their intention to use the system.

Environmental factors
- Awareness and Perceived Usefulness

This study highlighted the role of awareness in raising the perceived usefulness of the PHRs
systems. Providers should establish integrated marketing campaigns and select the most

appropriate tool set to communicate with their targeted market. For example, communication
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could be through the advertisement and events in hospitals and clinics as well as public health

sector.

Social media could be an appropriate channel for raising the awareness on PHRs. As it was
figured in this study, the Social Norms is influenced from the people awareness as well. Raising
Social Norms will consequently increase the perceived usefulness of the system. Since, social
network environment is where people interact with their peers, friends, relatives and
colleagues, government and private PHRs providers could take the advantages of the digital

world to raise the awareness in the society.

5.2.2.2 PHRs characteristics matters to end users.

As highlighted previously from the open ended question, most of the value of personal health
system is perceived from the functionalities and features it could provide for the end users.
Availability of the system, CRUD operations (Create, Read, Update and Delete), information
comprehensibility and other beneficial features are identified crucial factors that users care
about. It should be noted that the information under patients’ control should be separated from
the one physicians keep in their EHRs to minimum the risk of raising perceived loss of control

among them.

Consistent with many other studies on the adoption of personal health systems, we figured that
security and privacy really matters for health consumers. At the same time, people are not
really activated in taking necessary steps in ensuring their security with information systems.
Therefore, it is recommended to PHRs providers to using embedded and automated security
features in their platforms that could provide a high degree of protection with minimum user
effort.

5.2.2.3 Implications of the study for PHRs stakeholders

Implications for Designers/Developers

This study has identified several important features and functions that a PHRs system could
offer to health consumers. It was highlighted in the results of the open ended question and
validated in our empirical model that consumers’ perceived value from a PHRs system is highly
influenced by its functionalities in the management of health records. Therefore, embedding

useful features such as social tools are recommended to design and develop in these systems.
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For example, PHRs with health 2.0 features not only could track inherited diseases among
relatives and highlight the root cause in genetic health problems, but it could enable other
family members to collaborate in the process of managing health conditions. A collaborative
health management environment could significantly reduce the anxiety for health consumers
(Baxter et al., 2001).

Moreover, developers should increase the security associated with the transmission of the
health records. Encryption is one of the crucial techniques in the exchange of health
information over the internet. As mentioned in the literature review, using protocols like
HTTPS and 128 bit makes it difficult for intruder’s to access the health information (Win,
Susilo, & Mu, 2006).

Implications for Providers

According to the high importance of organizational factors validated in our model, the
adoption of PHRs systems could accelerate by raising public awareness about the values that
the system could provide in self health management activities. For this purpose, designing and
conducting marketing programs is suggested for PHRs service providers. Considering the large
target market for health services, marketing activities should be highly effective so that more
people could be aware of PHRs benefits with a limited amount of budget. Social media as a
great tool in public health awareness (Newbold, 2011) could be the best medium for the first

steps in this purpose.
Implications for Policy Makers

Government and Policy makers are suggested to plan and support the widespread use of PHRs.
This support could be obtained with the new policies that motivate providers to perform
activities that shorten the adoption period for such systems (tax reduction for providers that
serve larger numbers of consumer e.g.). Also, similar policies could motivate individuals to
become PHRs consumers. For example, those who maintain their health records on PHRs
systems might be offered with higher public insurance coverage than other individuals. If such
policies enforce properly, health services could benefit public with a higher quality and cost

effectiveness.
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5.3 Study Limitations

The findings of this study are restricted by limitations in the survey methodology and the
generalizability of the results. This section highlights those limitations and some possible ways
to address them. Moreover, the discussion is followed by suggestions and further studies that

could extend the literature review in this area.

5.3.1 Limitations in the survey methodology

The sampling procedure was non-random, self-selected and convenience basis. Despite the fact
that the method offers a quick approach in gathering the required data, it might confound the
justifications behind interpretive consistency (Collins et al., 2007) and the results cannot be
generalized to the whole population (Chung & Tan, 2004). Moreover, self-selected sample
participants are interested in the topic of the study and have a degree of bias (Keller, 2007).

The survey was conducted in a self-reported approach. It could not be determined from the
survey that the respondents were in an ideal situation and their answers were not influenced
by any environmental pressure and the “subjective norm”. The social influence is defined by
(Bandyopadhyay & Fraccastoro, 2007) as “societal pressure on users to engage in a certain
behavior”. Therefore, participants’ actual health condition might be different from what was

reflected in the survey.

The number of participants that did not complete the survey is relatively high. Out of 200
responses, 70 are removed from the analysis. Future similar studies should either choose a
larger sample size or set the survey to entice respondents for filling out the survey. During the
analysis, the statistical mean was substituted for the missing fields. Although the number of
missing fields is limited, this method could both reduce the variability and artificially increase
the value of R* while decreasing the standard errors (Allison, 2002). Other techniques can be

used for missing fields in the future studies.

The last limitation of the survey is the combination of Information Accessibility and the
perceived Ease of Use. Due to the similar obtained results from the two constructs it was
decided to merge them into “Usability and Accessibility”. The relationship of the new attribute
with the users’ perceived usefulness was not supported in this study. Therefore, we still believe

that accessibility is a separate construct and the questions should be refined for future studies.

100



For this purpose, designing more specific and separate items with clearer borders is

recommended.

5.3.2 Generalizability of the results

The obtained results from this study cannot be generalized beyond the selected sample. In
addition to the addressed statistical tendency of the responses, the bias still exists.
Demographically, the participants were mostly young and do not represent the age distribution

of the Canadian population.

For example, younger individuals should generally manage fewer amounts of health
information than elderly. They might underestimate the value of a highly integrated personal
health platform. Hence, in this study the Degree of Integration associated with PHRs does not

have a significance relationship with users’ Perceived Usefulness of the system.

Similarly, younger people are generally more tech savvy and are less likely to have Computer
Anxiety compared to old people. Therefore, younger surveyed sample in this study could bias
the relationship between users’ Computer Anxiety and the Usability and Accessibility

associated with PHRs systems as it is identified insignificant.

5.3.3 Survey participants

The other limitation in this study is the degree in which participants interacted with the
system. Having actual experience with personal health systems could reflect a different set of
responses from the individuals as trialability has identified a facilitating factor in our literature
review (section 2.5.2). As a result of challenges in the samples’ classification, we expect a
degree of bias in the results. We believe that this study provides a platform for future efforts

and the research model should also be tested for different groups.

Moreover, it should be noted that consumers and physicians are not the only arrays of PHRs
adoption. For example, health insurers, PHRs providers and the government should be
considered in the development of the system adoption framework. A comprehensive model

should be able to explain all major factors that play a role in this process.

101



5.4 Suggestions for Future Studies

In order to improve the quality of future studies on the adoption of personal health systems, a
few points are suggested. This study is an effort to empirically examine the factors that affect
the adoption of PHRs in Canada. The empirical model could be enhanced by examining new

factors in the context of PHRs adoption.

As it was determined from the results of the data analysis, some of the suggested correlations in
the previous studies are not supported. A focused investigation could also be conducted for

assessing the rejected correlations to ensure the structural model validity.

An investigation over the PHRs implementation adoption factors is strongly suggested for the
similar future efforts. They should include some critical aspects of the system design and

change management in their implementation life cycle.
Conduct studies about actual PHR users and individuals with chronic condition

As it was mentioned in our methodology, the sample from potential PHRs consumers was
surveyed through a digital survey instrument. The obtained results of the survey could not be
generalized to the actual users of the system since their behavior could be different towards the
system. In the second chapter, patients with chronic conditions were determined as very open
to the new tools and technologies that could assist their health management. Hence, the
reliability of the outcome should be validated with the assessment of the actual personal health

systems users.
Conduct studies about physicians and users

In section 2.7, some of the barriers and drivers for healthcare professionals in the adoption of
PHRs have been identified and discussed. Perceived loss of control, uncompensated workload,
EHRs database privacy and resistant to change are the major factors. However, the obtained
results are limited and need to be assessed by more in depth studies. Our methodology only
focuses on the potential users of the system. However, the responsibility of information
administration, promoting patients and integrating PHRs with other internal health systems
highlight the physicians and other health professionals’ role in the effective adoption of these

systems.
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Refining the model, determining other adoption factors

Our literature review highlights some of the important factors in the adoption of PHRs. These
factors assessed in the empirical model demonstrate a high explanatory power of 68.2 % of the
variance in the adoption of PHRs. Nevertheless, this model could be improved by assessing
other constructs that could affect the user intention. For example, the risk perception could
significantly contribute in the PHRs adoption model. The risk perception of behaviors can
affect individual and organizational choices (Gerberding, 2006). Another study highlights that
patients’ choice of participating in clinical trials is rather influenced by their perception of risk
(Wright, Crooks, Ellis, Mings, & Whelan, 2002).

Experiment with exposing participants to PHR applications

This study is limited to the potential users of the personal health system. In the future studies,
individuals’ behaviors that have a degree of experience with the system and its functionalities
could be assessed. Exposing participants to different PHRs applications could help us in
obtaining more accurate results as the participants have a better image of different ways that a
personal health system could help them in taking care of their health condition in a practical

way.
5.5 Conclusion

This study aims to investigate the individual and environmental factors that influence the end-
user adoption of Patient Facing Information Systems (PFIS) such as PHRs. After a secondary
investigation of the available literature, a quantitative approach is adopted for formulating the
concept to a structural model capable of explaining individuals’ behavior. The analytical model
is validated with various methods to ensure its reliability of the results. Eventually, most of the
defined propositions in the model are supported. Further, the required justifications of the

rejected relationships are explained.

The study highlights the PHRs user adoption factors in the context of the three layers of SCT.
Individual factors are found to be very crucial in determining the user intention towards the
PFISs. Specifically, lack of the required levels of Social Norms for PHRs among the people is
identified as an important barrier for widespread adoption of the system. Finally, based on the
high importance of the organizational layer factors, revealed in this study, providers and
government have a vital role in promoting the value and benefits of the user-centered HIT

systems such as PHRs.
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