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Abstract

England has recently introduced a nationwide electronic personal health record (ePHR)
called Patient Online. Although ePHRs are widely available, adoption rates of ePHRs
are usually low. Understanding the factors affecting patients’ use of ePHRs is
considered important to increase adoption rates and improve the implementation
success of ePHRs. Therefore, the current study aims to examine the factors that affect
patients’ adoption of ePHRs in England.

A systematic review was conducted to identify factors that affect patients’
adoption of ePHRs. Then, the most common theories and models relevant to technology
adoption and human behaviour were reviewed to select an appropriate theory and use
it as a theoretical lens for examining the factors in the current study. The Unified Theory
of Acceptance and Use of Technology (UTAUT) was selected and tailored to the context
of ePHRs by including the most influential factors identified by the systematic review. A
cross-sectional survey of 624 patients in four general practices in West Yorkshire was

carried out to empirically examine the proposed model via structural equation modelling.

The results showed that performance expectancy, effort expectancy, and
perceived privacy and security were significant predictors of behavioural intention. The
relationship between social influence and behavioural intention was not statistically
significant. Both facilitating conditions and behavioural intention affected use behaviour.
Performance expectancy was also a significant mediator of the effect of both effort
expectancy and perceived privacy and security on behavioural intention. Eleven
relationships were moderated by age, sex, income, education, ethnicity, and internet
access. The proposed model accounted for 76% and 48% of the variance in behavioural

intention and use behaviour, respectively.

The current study makes a significant contribution by adapting and validating a
theoretical model (UTAUT) in a new context (ePHRS). Further, this study contributes to

practices by providing several implications for developers, marketers, and GP practices.
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1.1 Introduction

According to the key report published by the Institute of Medicine (2001), the quality of
health care can be improved through achieving six aims. One of these aims is converting
the care from physician-centred to patient-centred (Institute of Medicine, 2001). One of
the main characteristics of a patient-centred care practice identified by Davis et al.
(2005) is that practices should enable patients to easily access care, such as booking
appointments, messaging providers, refilling prescriptions, and accessing their medical
records. Electronic Personal Health Records (ePHRs) are one of Consumer Health
Information Technologies (CHITs) that enable patients to easily access care, thereby,
converting the care to patient-centred (Amante et al., 2014; Baird, 2012; Ozok et al.,
2014).

In 2015, the National Health Service (NHS) in England provided patients with
ePHRs that enable patients to book appointments, request repeat prescriptions, and
view summary information in GP records (NHS Choices, 2016; NHS England, 2017).
The adoption rate of ePHRs in England is very low (19%) (NHS Digital, 2018). Identifying
and understanding factors that affect patients’ use of ePHRs is considered crucial to
increasing patients’ adoption and, in turn, improving implementation success of ePHRs
(Huygens et al., 2015; Najaftorkaman et al., 2014; Or et al., 2011; Sanders et al., 2013).
The current research aims to examine the factors affecting patients’ use of ePHRs in
England.

This chapter commences by defining ePHRs and providing an overview of their
types, functionalities, benefits, and state in England. The research problem regarding
ePHRs is discussed in Section 1.3. In Section 1.4, the research aim and objective are
presented. The importance of the current research is outlined in Section 1.5. Section 1.6
highlights the structure of the dissertation. In the final section, a summary of the chapter

is outlined.
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1.2 Research Background

For decades, healthcare consumers (i.e. patients and healthy individuals) gathered and
stored health information (e.g. immunisation records, medication lists, and laboratory
results) in a paper-based format (Assadi, 2013). However, paper-based health records
have several drawbacks, notably: (1) they may not be intelligible by others except the
one who wrote it; (2) they are more likely to be lost, misplaced, and damaged; (3) they
may be large, unwieldy, and difficult to be searched; and (4) they may contain

inaccurate, incomplete, out-of-date information (Coiera, 2015).

In the era of information technology, healthcare consumers began collecting and
storing their health information in an electronic format such as spreadsheets and word
processors (Detmer et al., 2008). With more advancements in information technology,
Electronic Personal Health Records (ePHRS) have been developed to enable healthcare
consumers to systematically collect and store their health records (Assadi, 2013).
Definition, types, functionalities, and benefits of ePHRs are outlined in the following four
subsections. The current status of ePHRs in England is discussed in the fifth subsection.

1.2.1 Definition of Electronic Personal Health Records

The term “ePHRSs” is an evolving term due to rapid and continuous advances of Health
Information Technologies (HITs) (Gartrell, 2014; Nguyen, 2011; Patel et al., 2011a).
Hence, there is no universal consensus on the definition of ePHRs among organisations,
professionals, and researchers of health information technology (Gagnon et al., 2016;
Gartrell, 2014; Liu et al., 2013; Wu, 2013). ePHR has been defined by several authors
and organisations such as the American Health Information Management Associations
(AHIMA) (2010), the Healthcare Information and Management Systems Society
(HIMSS) (2007), and the Markle Foundation (2003) (see Appendix 1). The current
dissertation uses Markle Foundation’s definition of ePHRs as it is the most cited in the
literature and the most comprehensive (Gartrell et al., 2015; Macpherson et al., 2014;
Thompson et al., 2016; Van Appeven, 2015), which is as follows:

“An electronic application through which individuals can access,

manage and share their health information, and that of others for whom they
are authorised, in a private, secure, and confidential environment”

(Markle Foundation, 2003, p.14)

1.2.2 Types of Electronic Personal Health Records

Although different ePHRs have been developed, they can be categorised into three
types according to the degree of integration with other systems: standalone PHRs,
tethered PHRs, and integrated PHRs (see Figure 1.1) (Archer et al., 2011, Feistel, 2014;
Gee, 2014; Jackman, 2016; Rice, 2014; Toscos et al., 2016).
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Figure 1.1: Types of ePHRs

Standalone PHRs are those records that are not connected with any healthcare provider
systems such as electronic health records (EHRS) or electronic medical records (EMRS)
(Feistel, 2014; Gee, 2014; Jackman, 2016; Van Appeven, 2015). In this type, patients
fully control and manage their records through viewing, adding, editing, storing, and
sharing their own data (Daglish, 2013; Jackman, 2016; Van Appeven, 2015).
Standalone PHRs can be in one of two forms: computer-based such as word processor,
spreadsheets, smartcards, and USB drive; and internet-based such as Google Health,
Microsoft’'s HealthVault, and Indivo (Emani et al., 2012; Gartrell et al., 2015; Wu, 2013).
Standalone PHRs have the following shortcomings. First, there are concerns regarding
the accuracy and completeness of the data since it is entered manually by patients
(Detmer et al., 2008; Wright and Sittig, 2007). Second, standalone PHRs, especially
computer-based, are more vulnerable to loss, ruin, and robbery (Detmer et al., 2008;
Tang et al., 2006). Third, standalone PHRs may contain out-of-date data (Detmer et al.,
2008; Tang et al., 2006; Wright and Sittig, 2007).

As shown in Figure 1.1, tethered PHRs refer to systems that are connected to a
single healthcare provider system (e.g. a primary care clinic or a hospital) and enable
patients to get access to their data that are uploaded by their providers (Assadi, 2013;
Daglish and Archer, 2009; Feistel, 2014; Gee, 2014; Van Appeven, 2015). In contrast
to the standalone PHRs, the healthcare provider has the full control over patients’ data
in tethered PHRs (Assadi, 2013; Daglish and Archer, 2009; Pirtle and Chandra, 2011).
For that reason, data in tethered PHRs are more accurate, complete, up-to-date, and
secure (Daglish and Archer, 2009; Detmer et al., 2008). Some tethered PHRs allow
patients to add supplementary data to their records (Assadi, 2013; Detmer et al., 2008).

Further, these systems may provide other services to patients such as booking
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appointments and refilling repeat prescriptions (Arauwou, 2017; Jackman, 2016;
Tavares and Oliveira, 2016; Wallace et al., 2016). The main flaw of tethered PHRs is
that patients are vulnerable to losing access to their records when they change
healthcare provider as a result of difficulties transferring data due to system
incompatibilities (Baird, 2012; Daglish, 2013; Tang et al., 2006). The most common
examples of tethered PHRs are My Health Manager and MyHealthVet in the USA, and
SystemOnline and Patient Access in England (Gartrell, 2014; NHS Choices, 2016;
Sprague, 2006).

Integrated PHRs refer to those systems that are connected to multiple healthcare
provider systems and enable patients to get access to their data that are drawn from
different sources such as patients, EHRs, insurance companies, laboratories, and
pharmacies (see Figure 1.1) (Assadi, 2013; Detmer et al., 2008; Gee, 2014; Van
Appeven, 2015). Patients have more control over data in the integrated PHRs (Daglish
and Archer, 2009; Detmer et al.,, 2008; Tang et al., 2006; Van Appeven, 2015).
Integrated PHRs share the main features of the standalone and tethered PHRs, which
are: giving patients more control over their records and combining data entered by
different healthcare providers with data entered by patients themselves (Assadi, 2013;
Detmer et al., 2008; Kahn et al., 2009). One of the limitations of integrated PHRs is that
providers or other sources must use EHRs instead of paper-based records so as to be
able to import the data to integrated PHRs (Gee, 2014). Zweena Health is an example
of integrated PHRs (Gee, 2014). Table 1.1 shows the characteristics of types of ePHRs.

Table 1.1: Characteristics of Types of ePHRs

Attribute Standalone Tethered Integrated
. , Integrated with Integrated with
Integration Not integrated with any one provider more than one
system .
system provider system
Source of Patients Providers Patients and
data providers
Privacy Low High Moderate to high
Complexity Simple to moderate Simple High
Form Computer-based Internet-based Internet-based

Shortcomings

Internet-based
Accuracy &
completeness of data.
Vulnerability to loss,

Losing data if the
patient changes

Unable to import
paper-based

robbery, and ruin. Erggtli%ir or data.
Non-updated data.
Cost Free and paid Free Free and paid
Examples Microsoft’s HealthVault, = My Chart, kp.org, Zweena Health

Google Health

MyHealthVet
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1.2.3 Functionalities of Electronic Personal Health Records

As discussed earlier, standalone PHRs offer simple functions to help patients to gather,

manage, store, and share their personal health information such as health history,

hospital and practice visits, insurance status, immunisation records, and medical and

emergency contacts (Detmer et al., 2008). More advanced ePHRs (i.e. tethered and

integrated PHRs) may provide additional functionalities, namely:

1.

Accessing electronic health records: ePHRs allow patients to view their own
health information that is stored in EMRs such as history, problems list, allergies,
medications list, test results, clinical summary (Kao and Liebovitz, 2017; Nazi et
al., 2013; Tulu et al., 2016a). Patients may be given a permission to add or
amend some information (Detmer et al., 2008).

Clinical transactions: Several transactional services may be available through
ePHRs; for instance, scheduling appointments, requesting repeat prescriptions,
ordering referrals, and paying bills (Nazi et al., 2013; Pai et al., 2013; Tulu et al.,
2016a).

Secure messaging: ePHRs may enable patients and their healthcare providers
to communicate through sending secure emails (Kao and Liebovitz, 2017; Pai et
al., 2013; Ricciardi et al., 2013; Tulu et al., 2016a).

Self-management support: Patients may effectively manage their own health by
getting instructive feedback or motivational advice, using decision support tools,
setting prevention and wellness reminders/alerts, and following tailored care
plans (Gu and Day, 2013; Kaelber et al., 2008; Pagliari et al., 2007b; Wakefield
et al., 2012).

Home monitoring and tele-reporting tools: ePHRs may allow signs, symptoms,
or health behaviour data to be recorded manually by patients themselves or by
importing them automatically from the clinical devices used by patients at home
(Kruse et al., 2012; Pagliari et al., 2007b; Pai et al., 2013; Wakefield et al., 2012).
Educational tools: ePHRs may provide patients with useful links or multimedia of
educational materials about illnesses, treatments, or popular health topics such
as nutrition, weight management, and smoking cessation (Pagliari et al., 2007b;
Pai et al., 2013; Ricciardi et al., 2013; Wakefield et al., 2012).

Other services: Some ePHRs offer useful tools such as discussing groups or
peer support (Pai et al., 2013; Ralston et al., 2007), patient questionnaires (e.g.
guality of life and patient-reported outcomes) (Kaelber and Pan, 2008; Pai et al.,
2013), and links to other organisations and networks (Pagliari et al., 2007b; Pai
et al., 2013).
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1.2.4 Benefits of Electronic Personal Health Records

Using ePHRs offers at least five main benefits. First;, ePHRs enhance patient
empowerment by: improving patient engagement in healthcare process and decision
making (Rice, 2014; Vermeir et al.,, 2017), boosting patient self-management and
medication adherence (Rice, 2014; Vermeir et al., 2017), enhancing patients’ sense of
control over health (Ertmer and Uckert, 2005; Morton, 2012), and increasing patient
health knowledge (Morton, 2012; Pagliari et al., 2007a).

Second, ePHRs can improve the quality of care by: enhancing the relationships
and communications between patients and health care providers (Alyami and Song,
2016; Ochoa Il et al., 2017; Vermeir et al., 2017), enabling patients to easily access
health services (e.g. booking appointments & requesting repeat prescriptions) (Morton,
2012; Pagliari et al., 2007a), decreasing provider responsibility presuming enhanced
health and self-management (Pagliari et al., 2007a; Smith et al., 2012), and improving
patient safety through verifying the accuracy of information recorded by providers,
documenting medications and treatments not prescribed by the provider, and lowering
adverse drug interactions and allergies (Alyami and Song, 2016; Endsley et al., 2006;
Honeyman et al., 2005; Morton, 2012; Pagliari et al., 2007b).

Third, ePHRs can reduce the burden of care by: decreasing unnecessary
consultations and waiting lists (Pagliari et al., 2007a), and reducing costs through
enhancing health and decreasing utilisation of health services and treatments (Endsley
et al., 2006; Pagliari et al., 2007a), avoiding duplicated tests (Alyami and Song, 2016;
Morton, 2012), and reducing medical errors (Endsley et al., 2006; Rice, 2014).

Fourth, ePHRs can increase health gains through decreasing illnesses,
supporting wellness activities, providing disease preventive tools, and improving the
quality of life (Morton, 2012; Pagliari et al., 2007a).

Fifth, ePHRs can improve patients’ privacy by enabling patients to control their
records and select individuals to share them with (Alyami and Song, 2016; Endsley et
al., 2006).

1.2.5 The State of Electronic Personal Health Records in England

England, as many other countries, enacted a government policy that authorises patients
to get access to their medical records (Bartlett et al., 2012; Pagliari et al., 2007b).
Therefore, the NHS had offered patients in England access to their Summary Care
Records (SCR) through HealthSpace (Greenhalgh et al., 2008b; Kahn et al., 2009;
Pagliari et al., 2007b). HealthSpace is a secure web-based personal health record that
has several functions: booking or cancelling hospital appointments, recording and

charting health indicators (e.g. vital signs, weight, and peak flow), calendar with email

7
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reminders, NHS address book, links to educational sources, secure messaging, in
addition to access to the SCR (Greenhalgh et al., 2010a; Greenhalgh et al., 2010b;
Pagliari et al., 2007b). The SCR is a summary of key health information (allergies,
adverse reactions, current medications, and main diagnoses) extracted from patients
electronic medical records held by their general practitioners, and it is stored centrally
and accessible by authorised NHS staff in urgent situations (Greenhalgh et al., 2008b;
Greenhalgh et al., 2010b; Kahn et al., 2009). Patients must create an advanced
HealthSpace account to access their SCR. According to a study conducted by University
College London in 2008, only 0.12% of patients who were invited to use HealthSpace
created an advanced HealthSpace account (Greenhalgh et al., 2008a). That percentage
increased by only 0.01% after two years (Greenhalgh et al., 2010a). Due to the low
adoption rate and technical issues, HealthSpace was shut down in December 2012 (de
Lusignan et al., 2013; NHS Connecting for Health, 2013).

After the failure of HealthSpace, Department of Health set a ten-year strategy
aiming to improve healthcare quality and outcomes of patients and service users by
exploiting information and technologies (Department of Health, 2012). According to this
strategy, all GP practices in England must provide patients with online services by April
2015 (Department of Health, 2012). NHS England launched a program called Patient
Online (NHS Choices, 2016; NHS England, 2017). In 2015, this program included
several online services such as booking and cancelling appointments, requesting repeat
prescriptions, and viewing summary information in GP records (medications and
allergies only) (NHS Choices, 2016; NHS England, 2017). One year later, patients were
able to access more detailed coded information in their records such as demographics,
test results, problems list, immunisations, and medical and surgical procedures (NHS
Choices, 2016). Patient Online services are provided by six different suppliers: TPP,
EMIS, INPS, MICROTEST, WigglyAmps, and Evergreen Life, and their systems are
called SystemOnline, Patient Access, Patient Services, The Waiting Room, Engage

Consult, and Evergreen Life/i-Patient, respectively (NHS Choices, 2016).

1.3 Research Problem

Although ePHRs are widely available and many patients are very interested in using
them, adoption rates of ePHRs are usually very low (Arauwou, 2017; Huygens et al.,
2015; Martinez et al., 2013; Mishuris et al., 2015; Najaftorkaman et al., 2014; Ozok et
al., 2017; Sandefer, 2017; Tulu et al., 2016b). As mentioned earlier, the adoption rate of
HealthSpace was very low (0.12%) (Greenhalgh et al., 2010a). In respect to Patient
Online, the overall adoption rate was 18.9% in April 2017 and reached 23.8% in
February 2018 (NHS Digital, 2018). These figures indicate that the adoption rate of

Patient Online is not only low, it increases slowly. The situation of ePHRs in the United

8
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States of America (USA) was not better than England. Three recent American national
surveys conducted by California HealthCare Foundation (2010), Markle Foundation
(2008), and Markle Foundation (2011) reported that about 7%, 3%, and 10% of US
adults had ever utilised ePHRs, respectively. Similarly, the adoption rate of ePHRs was
around 5% in several European countries, such as France, Denmark, and Estonia (de
Lusignan et al., 2013).

Identifying and understanding factors that affect patients’ use of ePHRs is
considered crucial to increase patients’ adoption and, in turn, improve implementation
success of ePHRs (Fung et al., 2006; Huygens et al., 2015; Kaelber et al., 2008; Logue
and Effken, 2012; Najaftorkaman et al., 2014; Or et al., 2011; Sanders et al., 2013).
Understanding these factors enables healthcare institutions, ePHRs developers or
suppliers, and policymakers to identify the suitable interventions (e.g. training, outreach,
marketing, system adjustments, and enacting policies) to increase patients’ adoption of
ePHRs and avoid failure of implementation of ePHRs (Daulby, 2015; Kim et al., 2007;
Liu et al., 2013; Logue and Effken, 2013; Morton, 2012; Patel et al., 2012; Tulu et al.,
2012). For that reason, many studies have been conducted to understand the factors
that affect patients’ use of ePHRs such as Arauwou (2017), Ozok et al. (2017), Sandefer
(2017), and Tavares and Oliveira (2016). However, previous literature has many

shortcomings and gaps, namely:

First, most of the ePHRs research has not been theory-based (Andrews et al.,
2014; Assadi, 2013; Emani et al., 2012; Najaftorkaman et al., 2014; Or and Karsh, 2009).
In other words, few studies have utilised theories or models to understand the factors
that impact patients’ use of ePHRs, such as theory-based studies conducted by Lazard
et al. (2016), Razmak and Bélanger (2018), and Tavares and Oliveira (2016). Further,
most of those few studies have adopted one model called Technology Acceptance
Model (TAM) despite the existence of other competing theories such as Theory of
Reasoned Action (TRA) and Unified Theory of Acceptance and Use of Technology
(UTAUT) (Najaftorkaman et al., 2014; Thompson et al., 2016). Use of a theory in
research has several benefits, namely: it increases the predictive power of the adopted
variables (Daulby, 2015; Or et al., 2011); it improves understanding of the adoption
process of ePHRs (Daulby, 2015; Emani et al., 2012; Stolyar, 2011); it enables
designers and decision makers to make use of prescriptive findings and guidance on
increasing the adoption (Emani et al., 2012; Or et al., 2011); and it produces a testable
model for subsequent research in similar contexts. Moreover, Bhattacherjee (2012)
pointed out that the scientific knowledge depends on theories and observations, and
scientific research is not considered valid if it ignores theories. This shortcoming will be

addressed in the current research by conducting a theory-based study.
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Second, many studies focused on the factors that affect patients’ intention to use
ePHRs instead of actual use (e.g. Abramson et al., 2014; Nambisan, 2017; Ozok et al.,
2017; Razmak and Bélanger, 2018). Using intention to use as a proxy for actual use is
a controversial issue for the following reasons. (i) There is no or little empirically rigorous
foundation on considering intention to use as a proxy for actual use (Wu and Du, 2012).
(i) The relationship between intention to use and actual use is usually not strong
(Forquer et al., 2014; Gebauer et al., 2013; Haun et al., 2014; Kim, 2012; Kim, 2014;
Wu and Du, 2012). This weak relationship may be attributed to the existence of other
important factors affecting actual use directly rather than the intention to use (Logue,
2011; Venkatesh et al., 2012). Specifically, actual use is influenced directly by habit (Kim
and Malhotra, 2005; Kim, 2012; Tavares and Oliveira, 2016; Venkatesh et al., 2012),
facilitating conditions (Ajzen, 1985; Chen and Chan, 2014; Venkatesh et al., 2003;
Venkatesh et al., 2012), perceived usefulness (Or, 2008), and technology self-efficacy
(Chen and Chan, 2014). (iii) Intention to use is formed before actual use, and the time
gap between the intention and use may be large (Bagozzi, 2007), therefore, the intention
to use measured earlier may change (Sheeran and Orbell, 1998). Given these reasons,
it is highly recommended that researchers assess factors influencing patients’ actual
use in addition to their intention to use (Assadi, 2013; Logue and Effken, 2012). The

current research will address this limitation by assessing both use and intention to use.

Third, to the best of the researcher’s knowledge, all previous studies examined
independent variables (e.g. perceived usefulness and ease of use) and dependent
variables (e.g. use and intention to use) at one point in time (e.g. Gordon and Hornbrook,
2016; Ruiz et al., 2016; Tavares and Oliveira, 2016). For this reason, those studies are
subject to the common method bias (CMB) (Assadi, 2013; Bhattacherjee, 2012;
Gebauer et al., 2013). This bias results from assessing dependent and independent
variables at the same time and/or using the same data collection instrument
(questionnaires) (Bhattacherjee, 2012; Campbell and Fiske, 1959). CMB inflates the
results of analysis and, thereby, it can lead to invalid conclusions (Podsakoff et al., 2003;
Straub et al., 2004). It is worth mentioning that this limitation is not particular to cross-
sectional studies, but it is also a limitation in studies using alternative designs (e.g.
longitudinal). Therefore, it is highly recommended to avoid this bias by examining the
independent variables and dependent variables at two different points in time and using
two different instruments (Assadi, 2013; Bhattacherjee, 2012). The current research will
address this shortcoming by there being time between the measurement of independent
variables (e.g. performance expectancy and effort expectancy) and the measurement
of dependent variable (i.e. use behaviour), and by using two different data collection

instruments (i.e. questionnaires and system logs).
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Fourth, many studies have assessed the factors that affect subjectively-
measured use of ePHRs (Gebauer et al., 2013; Legris et al., 2003; Or and Karsh, 2009;
Rodman, 2015; Turner et al., 2010). Subjectively-measured use (or self-reported use)
refers to asking end-users directly about their use of a system (Wu and Du, 2012).
Subjective measure of use may introduce bias as it does not usually reflect the actual
use (Burton-Jones and Gallivan, 2007; Karahanna et al., 2006; Lee et al., 2003;
Podsakoff et al., 2003; Straub et al., 1995; Turner et al., 2010; Venkatesh et al., 2012;
Wade-Vuturo et al., 2013). This may be attributed to the assertion that light users may
overestimate their use of a system, and vice versa (Collopy, 1996). Another explanation
is that it is difficult for users to recall their previous uses, thereby, they are very error-
prone in reporting their use (Devaraj and Kohli, 2003). Ideally, actual use is measured
objectively by checking system logs (Wu and Du, 2012). The current research will

address this shortcoming by objectively measuring the use of ePHRs.

Fifth, although numerous studies measured use objectively, almost all of them
focused on personal factors (e.g. age, sex, race, education, and health status) as they
depended on secondary data extracted from Electronic Health Records (EHRs) (Emani
et al., 2012). Those studies ignored the important role of other factors such as human-
technology interaction, organisational, and social factors (Emani et al., 2012). The
current research will address this shortcoming by assessing factors from different

groups (e.g. personal, human-technology interaction, organisational, and social factors).

Sixth, many studies recruited users and nonusers to investigate the factors that
affect their intention to use ePHRs such as Abramson et al. (2014), Cho et al. (2010),
Lazard et al. (2016), and Tavares and Oliveira (2016). However, it is well known that the
factors before using the system may change after using it (Bhattacherjee, 2001; Han,
2003; Karahanna et al., 1999; Peek et al., 2014). For example, perceived ease of use
is considered an influential factor among nonusers, but its effect considerably decreases
after they use the system (Venkatesh et al., 2003). Ideally, studies should recruit
patients who never use the system in order to investigate the factors affecting intention
to use. More details regarding this issue are discussed in Section 1.4. The current

research will address this shortcoming by recruiting only non-users of ePHRs.

Seventh, there is no consensus among studies on the factors affecting patients’
use of ePHRs (Tulu et al., 2012; Tulu et al., 2016a). For example, while several studies
found that females are more likely to use ePHRs than males (Garrido et al., 2015;
Leveille et al., 2016; Mikles and Mielenz, 2015), other studies found contrary results
(Rodman, 2015; Ronda et al., 2013; Tulu et al., 2016a). Furthermore, other studies
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demonstrated that there is no association between sex and use of ePHRs (Ancker et
al., 2016; Jhamb et al., 2015; Raghu et al., 2015).

Finally and most importantly, to the best of the researcher’s knowledge, there
are no studies in England in order to identify factors affecting patients’ use of ePHRs
(Patient Online). In a systematic review conducted by Thompson et al. (2016), no studies
were conducted in England among 55 studies investigating factors that affect patients’
use of ePHRs. In another review conducted by Kim et al. (2011) to review history and
trends of ePHR studies published in PubMed, only 6 of 108 studies were published in
the United Kingdom (UK). However, none of these six studies tested the factors affecting
patients’ adoption of ePHRs. Although a large number of studies have been conducted
in countries other than England, their findings may not be generalisable to England
context since the adoption of technology highly depends on the context where the
technology is implemented (Pagliari et al., 2007a; Pagliari et al., 2007b). For example,
most healthcare services in England are provided for free at the point of access, and
this is not the case in many countries such as USA (Roland et al., 2012). Further, while
the healthcare system in several countries (e.g. USA) enables patients to communicate
their healthcare providers via ePHRs (Ancker et al., 2016; Emani et al., 2012; Shimada
et al., 2014), this service is not provided by Patient Online (NHS England, 2017). In
addition, patients in England are more satisfied with healthcare system than patients in
the USA, Australia, Canada, and New Zealand (Schoen et al.,, 2004). It is well
documented that patients’ satisfaction with the healthcare providers affects patients’
adoption of ePHRs (Abramson et al., 2014; Agarwal et al., 2013; Patel et al., 2011a).
The spread of internet access and computers in the UK is higher than many developed
countries such as the USA. Specifically, whereas the percentages of households with
computers and internet access in the UK were 88% and 90% in 2017 respectively (Office
for National Statistics, 2018), the percentages of households with computers and
internet access in the USA were 79% and 77% in 2015 respectively (Ryan and Lewis,
2017). Accordingly, the previous studies in other countries do not reduce the necessity
of carrying out similar studies in England, especially, where a nationwide system
(Patient Online) has recently been implemented (Pagliari et al., 2007a; Pagliari et al.,

2007Db). This gap will be addressed by conducting an empirical study in England.
1.4 Research Aim and Objectives

Taking into account the benefits of using ePHRs (Subsection 1.2.4) and the research

problem (Section 1.3), the overall research aim of this project is:

To examine the factors that affect patients’ adoption of electronic personal

health records (ePHRS) in England.
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The process of adoption of an information system (IS) by end-users consists of three
stages that happen over time: pre-use stage, initial use stage, and continuing use stage
(see Figure 1.2) (Bhattacherjee, 2001; Gebauer et al., 2013; Karahanna et al., 1999). In
the pre-use stage, individuals’ beliefs and attitudes regarding a given IS are developed
based on information provided by mass media, interpersonal communications, and
reports (Bhattacherjee, 2001). In the initial use stage, individuals assess the degree to
which their beliefs and attitudes match their initial experience with the IS use
(Bhattacherjee, 2001). Individuals may modify their beliefs and/or behaviour to achieve
more agreement between them (Bhattacherjee, 2001). In the last stage, individuals’
beliefs and attitudes become more stable since they become more realistic and fixed in
behaviour (Bhattacherjee, 2001). It is well documented that the factors that make
individuals move from one stage to another are different since their beliefs and attitudes
regarding the IS differ from stage to stage (Bhattacherjee, 2001; Han, 2003; Karahanna
et al., 1999; Peek et al., 2014). In other words, factors that affect individuals’ initial use
may differ from those that influence their continuing use (Bhattacherjee, 2001; Han,
2003; Karahanna et al., 1999; Peek et al., 2014). For example, perceived ease of use
of a technology is a strong predictor of initial use but not continuing use (Venkatesh et
al., 2003). In contrast, habit is an influential factor in relation to continuing use but not to
initial use (Forquer et al., 2014; Kim and Malhotra, 2005; Limayem et al., 2007). Although
examining the factors that affect both initial and continuing use are very important for 1S
success (Bhattacherjee, 2001; Forquer et al., 2014; Gebauer et al., 2013; Nijland et al.,
2011), this dissertation focuses particularly on the factors that affect patients’ initial use
of ePHRs for two reasons. First, studying the factors that influence continuing use
requires the researcher to employ longitudinal survey design, and this design is risky
and impractical for projects restricted with time and resources, such as the current
project (Bowling, 2014; Collis and Hussey, 2014; Saunders et al., 2015). Second, as
Patient Online has been recently launched, and about 76% of patients have never used
it (NHS Digital, 2018), it is more appropriate to investigate the factors that make
nonusers become users (i.e. initial use stage) in this phase of the implementation.

Consequently, the term “use” refers to “initial use" throughout this dissertation.

Pre-use Initial use Continuing
stage stage use stage
Factors affecting Factors affecting
Initial use continuing use

Figure 1.2: Process of Adoption of Information Systems
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To achieve the aim of this research, it is very important to explore all possible factors
affecting patients’ use of ePHRs by reviewing the literature. After that, a conceptual
model will be developed by selecting the most appropriate theory or model for this study.
Then, the most influential factors identified by reviewing literature will be added to that
model to make it more suitable to the context of ePHRs. The adapted model will be
examined empirically. Lastly, the findings of this project will be discussed in order to
come up with recommendations for researchers, general practices, and ePHRs
developers. To be more precise, the aim of the current research will be achieved by
accomplishing the following objectives:

1. To systematically review the evidence regarding factors that influence patients’ use
of or intention to use ePHRs. This objective will be achieved by conducting a
systematic review. Chapter 2 is dedicated to achieving this objective.

2. To develop a conceptual model that is suitable for the study context. This objective
will be accomplished by critically reviewing well-established theories and models
that are related to the adoption of technology and human behaviour, selecting the
most appropriate theory/ model for the study context, and adding the most influential
factors found by the systematic review to the selected model. Chapter 3 is devoted
to accomplishing this objective.

3. To empirically examine the proposed conceptual model. This objective will be
achieved by carrying out a cross-sectional survey. Chapters 4 and 5 are dedicated
to achieving this objective.

4. To formulate practical and theoretical implications for general practice, policy
makers, system developers, and researchers. This objective will be achieved by

discussing the findings of this study in Chapter 6.

1.5 Significance of the Research
As indicated earlier, using ePHRs achieves many benefits for patients and healthcare

providers. However, the adoption rate of ePHRs must be high to gain these benefits.
Since this study aims to identify the factors that affect the adoption rate of ePHRs,

findings of the study will provide research and practical contributions.

In respect to research contributions, the current study will bridge the gap in the
literature of ePHRs adoption by examining the factors that affect patients’ use of ePHRs
in England context, which has not been examined before. In contrast to previous
systematic reviews, the systematic review in the current project will focus on one type
of ePHRs (i.e. tethered) as the factors that affect patients’ use of each type of ePHRs
may be different due to differences in the characteristics and functionalities that these
types have (Archer et al., 2011; Feistel, 2014; Gee, 2014; Jackman, 2016; Rice, 2014;

Toscos et al., 2016). After adopting and validating a theoretical model, the current
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research will contribute to consumer health information technology literature (CHIT) (in
general) and ePHR literature (in particular) by providing a model suitable for assessing
adoption of CHITs and ePHRs. The current research adds to the literature by applying
the best practices to examine the developed model such as conducting a theory-based
study, assessing both intention to use and actual use, measuring the actual use
objectively, and examining the independent variables and the main dependent variable
at two different points in time and using two different instruments. Hopefully, the current
research will attract the attention of researchers to validate and develop the model in
other types of ePHRs and CHITs and other contexts.

In respect to the practical contributions, the findings of this study will enable
healthcare providers, developers of ePHRs, and policymakers to get a better
understanding of ePHRs adoption. Therefore, they will be able to develop appropriate
strategies and interventions and allocate effectively their resources to increase the
adoption rate and gain benefits of ePHRs. For example, healthcare providers will direct
their interventions (e.g. training, marketing, and outreach) to certain groups of patients
based on the findings of the current study. Further, developers of ePHRs may use
findings of this study to identify the characteristics or functionalities of the system that
improve patients’ adoption such as usability and security of the system. Findings of this
study may also help policymakers in establishing organisational and/or public policies

to motivate individuals to use the system and to mitigate their concerns.

1.6 Structure of the Dissertation

To achieve the research aim and objectives outlined in Section 1.4, the rest of this thesis

is organised into five chapters. A summary of these five chapters is as follows:

Chapter 2 aims to achieve the first objective of this study, which is to
systematically review the evidence regarding factors that influence patients’ use of
ePHRs. The chapter starts with defining the concept “systematic review” and its
characteristics. Then, the review question and objectives are outlined. This is followed
by identifying and justifying the systematic review methods that will be used in the
current research. Next, results of the systematic review are presented. The chapter

concludes with a discussion of the review findings.

Chapter 3 is dedicated to accomplishing the second objective of the current
research, which is to develop a conceptual model suitable for the study context. This
chapter starts with explaining the processes of developing a conceptual model. This
chapter also provides an overview of relevant behavioural theories and models. Then,
the most appropriate model is selected according to well-developed criteria. The

selected model is tailored to the context of this study by selecting and mapping the
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constructs found by the systematic review. The researcher defines the selected
constructs and identifies the relationship between them. Lastly, the conceptual model
and proposed hypotheses of this research are presented.

Chapter 4 is devoted to attaining the third objective of the present study, which
is to empirically examine the proposed conceptual model. To begin with, the research
philosophy, purpose, approach, and methodology that this research follows are
determined and justified. Then, the researcher explains the reasons for choosing survey
method rather than experimental or case study methods. This is followed by providing
the justification for selecting the survey instrument and clarifies how it was developed.
The process of sampling is also outlined in this chapter. Next, the research settings
where the current study is carried out are identified and justified. The data collection
process is described in details. The chapter ends with discussing the main ethical

considerations taken into account throughout the research process.

Chapter 5 endeavours to accomplish the third objective of the present study,
which is to empirically examine the proposed conceptual model. The chapter starts with
outlining the response rate. It also presents the findings of data screening related to
outliers, normality, linearity, and multicollinearity. This is followed by presenting results
of the descriptive analysis for characteristics of participants and non-participants, and
participants’ responses. Results of the inferential analysis for the measurement model
and structural model are reported. The chapter concludes with results of the thematic

analysis of the qualitative data collected through an open-ended question.

Chapter 6 is dedicated to achieving the fourth objective of the current research,
which is to formulate practical and theoretical implications for general practice, policy
makers, system developers, and researchers. The chapter starts by summarising,
interpreting, and discussing the results of the validation of measurement model and
structural model. The contributions of the current study to theory and practices are
outlined in this chapter. Then, the researcher reports the main strengths and limitations
of the current study. This is followed by suggesting several recommendations for future

research. The chapter ends with the conclusion of this study.
1.7 Chapter Summary

This chapter has provided an overview of the research proposed in this dissertation. The
chapter started with providing background information regarding definition, types,
functionalities, and benefits of ePHRs in addition to its status in England. This was
followed by critically discussing the research problem. Then, the research aim and
objectives were outlined. The significance of this study was stated. Lastly, the structure

of the dissertation was described briefly.
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Chapter 2 Systematic Review

2.1 Introduction

This chapter is devoted to achieving the first objective of this study, which is to
systematically review the evidence regarding factors that influence patients’ use of or
intention to use ePHRs. The current project conducted a systematic review for several
reasons. Firstly, the systematic review enables the researcher to formulate a better
understanding regarding factors that affect patients’ adoption of ePHRs. Secondly, it is
a very useful tool for developing and confirming the boundaries of a theory by adding
the most influential factors that are not covered by that theory (Popay et al., 2006).
Thirdly, according to the scoping review that was conducted before the current review,
there are many primary studies that are relevant to the present research topic and need
to be summarised. Lastly, systematic reviews are considered, in general, very strong
evidence that is placed at the top of the hierarchy of evidence along with meta-analysis
(Glasziou et al., 2001).

After this brief introduction, the definition of the term “systematic review” is
presented in the next section. In Section 2.3, the review question and objectives are
outlined. The systematic review methods that were used in the current review are
identified and justified in Section 2.4. Then, results of the systematic review are
presented in Section 2.5. Section 2.6 is dedicated to discussing the findings of the

review. Lastly, a summary of the chapter is shown in Section 2.7.

2.2 Definition of Systematic Review

Systematic review is defined as a review of all available evidence about a specific
research question using systematic, transparent, and accountable processes (Boland
et al., 2017; Gough et al., 2017; Grant and Booth, 2009; Green et al., 2008; Littell et al.,
2008). The terms systematic, transparent, and accountable were defined by Gough et
al. (2017) and Littell et al. (2008) as follows: “systematic” refers to using organised and
structured methods; “transparent” refers to reporting clearly and intelligibly the adopted
methods and relevant details; and “accountable” means justifying responsibly the
selected methods. These characteristics of systematic reviews were considered in

conducting the current review.
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The Centre for Reviews and Dissemination (CRD) and many journals encourage
reviewers to follow the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement (Tacconelli, 2010). The PRISMA statement was
developed to ensure sufficient and transparent reporting of systematic reviews and
meta-analyses (Liberati et al., 2009), and this allows readers to easily replicate it and
assess its strengths and weaknesses (Higgins and Green, 2008; Liberati et al., 2009;
Tacconelli, 2010). Accordingly, this review adheres to the PRISMA statement. However,
not all PRISMA items could be applied on the current review since some items are
related to meta-analyses, which are item 15, 16, 22, and 23 (Liberati et al., 2009).

2.3 Review Question and Objectives

It is highly recommended that the review question consists of four substantial
components abbreviated by the acronym PICO: population, intervention, comparison,
and outcome (Khan et al., 2011; O’Connor et al., 2008; Tacconelli, 2010). However, it is
not compulsory that the review question contains all these components since not all of
them may be relevant to each review (O’Connor et al., 2008; Tacconelli, 2010).
Accordingly, the question of this review was made of three components. The first is
population which refers to patients. The second is intervention that refers to ePHRs. The
third is outcome that refers to the use or intention to use. Accordingly, the review
question is “what are the factors that influence patients’ use of or intention to use

ePHRs?” This question was answered by achieving the following objectives:

1. To critically choose the review methods (Section 2.4).

2. To identify and classify the factors that affect patients’ intention to use ePHRs
(Section 2.5).

3. To identify and group the factors that influence subjectively-measured use of
ePHRs among patients (Section 2.5).

4. To identify and categorise the factors that impact objectively-measured use of
ePHRs among patients (Section 2.5).

5. To formulate practical and theoretical implications (Section 2.6).

2.4 Review Methods

Scholars recommend reviewers to identify six elements of review: study eligibility
criteria, search strategy, study selection methods, data extraction methods, study quality
assessment methods, and data synthesis methods (Gough et al., 2017; Higgins and
Green, 2008; Petticrew and Roberts, 2008; Tacconelli, 2010). These elements are

discussed in the following six subsections.
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2.4.1 Study Eligibility Criteria

The PRISMA statement and other scholars identified five main aspects of studies that
should be fully specified to develop well-defined study eligibility criteria: population,
intervention, comparison, outcome, and study design (Liberati et al., 2009; Littell et al.,
2008; O’Connor et al., 2008). Other important aspects should be considered to develop
more comprehensive eligibility criteria such as language, year, and type of publication
(Liberati et al., 2009; Littell et al., 2008). The current review developed eligibility criteria
for each aspect outlined above. More details about those eligibility criteria are presented

in the following eight subsections.
2.4.1.1 Population

The population refers to people who were recruited in primary studies and to whom the
intervention was applied (Littell et al., 2008). The eligibility criteria regarding the
population should identify the individuals’ demographic data and health problems of
interest (Littell et al., 2008; O’Connor et al., 2008).

In respect to the inclusion criteria, this review focused on healthcare consumers
whether they are patients or healthy individuals. This is reasonable because ePHRs are
designed to be used by healthcare consumers in the first place and, thereby, their
adoption is an important aspect to be assessed. As the current review is not concerned
with a specific socio-demographic characteristic of patients, studies were included

regardless of the socio-demographic characteristics of their samples.

With respect to exclusion criteria, studies that assessed adoption of ePHRs
among healthcare providers or caregivers were excluded since the factors that affect
their adoption of ePHRs may be different from those factors affecting patients’ adoption
(Or and Karsh, 2009; Thompson et al., 2016). Also, studies that examined the factors
affecting patients’ adoption of ePHRs from others’ perspectives (e.g. healthcare
providers, caregivers, system suppliers, or developers) were excluded as their

perceptions about these factors may not reflect the truth.
2.4.1.2 Intervention

Eligibility criteria should describe the main characteristics of the intervention such as its
purposes, main types, functions, and the settings where it is applied (Littell et al., 2008;
O’Connor et al., 2008; Tacconelli, 2010).

Based on the foregoing, studies that concentrated on tethered PHRs were
included in this review since it is the most common type of ePHRs (Davis, 2008; Emani
et al., 2012; Thompson et al., 2016), and it is the same system type that is used in

England (Patient Online) (NHS England, 2017). Moreover, this review focused on
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ePHRs that provide at least one of the following functions in addition to viewing medical
records: booking appointments, requesting repeat prescriptions, and messaging
healthcare providers. And this is because these are the main functions of the tethered
PHRs (as presented in Chapter 1), and the ePHRs in England (i.e. Patient Online)
include most of these functions (NHS England, 2017). Studies that focused on free of
charge ePHRs were included in this review because (i) most tethered PHRs are free of
charge, (ii) Patient Online is provided for free (NHS England, 2017), and (iii) factors
affecting patients’ use of non-free ePHRs and free ePHRs may be different.
Furthermore, studies that assessed the ePHRs used through one of the following
platforms were included in this review: computers, tablets, and mobiles as Patient Online

can be used by these platforms (NHS England, 2017).

In respect to the intervention exclusion criteria, studies that focused on
standalone or integrated PHRs were excluded because their features are different from
the tethered PHRs, thereby, the factors might be different (Assadi, 2013; DesRoches et
al., 2010). Also, studies that focused on the adoption of other health information
technologies such as electronic health records (EHR), electronic medical records
(EMR), and telemedicine were not included because they are not developed to be used
by patients, and they do not have similar characteristics. Last but not least, studies that
assess the adoption of paper or USB PHRs were excluded because their characteristics
are totally different from ePHRs characteristics.

2.4.1.3 Comparison

As the current review is not interested in comparing the factors affecting patients’ use of
different types of ePHRs or health information technologies, the eligibility criteria

regarding comparison were not identified.
24.1.4 Outcome

Littell et al. (2008) pointed out that study eligibility criteria should identify outcomes of
interest and their measurements. This review focused on two main outcomes: use and
intention to use. The reason for selecting the outcome “use” is that it is the main focus
of the current project (as outlined in Section 1.4). Further, intention to use was selected
because many studies considered intention to use as a proxy for actual use (e.g.
Abramson et al., 2014; Lazard et al., 2016; Ozok et al., 2017; Razmak and Bélanger,
2018; Sanders et al., 2013; Wakefield et al., 2012). The outcome “use” in the current
review refers to initial use since it is the focus of the main project (as mentioned in
Section 1.4), and factors affecting initial use may be different from those influencing
continuing use (Bhattacherjee, 2001; Gebauer et al., 2013; Han, 2003; Karahanna et
al., 1999; Patel et al., 2011a; Peek et al., 2014). As discussed in Section 1.3, use can
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be assessed subjectively or objectively. The current review focused on both subjectively
and objectively-measured use in order to have a better understanding of all possible
factors and identify the difference between predictors of each outcome.

With regard to the outcome exclusion criteria, studies that assessed ePHRs
design, functionalities, usability, benefits, clinical outcomes, and patients’ or providers’
satisfaction were excluded since they are not the focus of the current project. Further,
studies that focused only on continuing use were excluded.

2.4.1.5 Study Design

According to the scoping review that was carried out before the current systematic
review, studies of interest used different study designs: surveys, cohort studies, and
case-control studies. In respect to research approach, studies of interest were
guantitative, qualitative, and mixed methods. Those studies collected the data using
different tools; questionnaires, interviews, secondary data, and/or system logs. Studies
that used any of those designs, approaches, and tools were included in the current
review. On the other hand, non-empirical articles such as commentaries, editorials,

opinions, meeting abstracts, letters, or reviews were excluded.
2.4.1.6 Language of Publication

Restricting the review to English language studies may produce a certain bias called
language bias (Glasziou et al., 2001; Khan et al., 2011; Tacconelli, 2010). Reviewers
can use both English and non-English language keywords in the search process;
however, this is very rare to happen because it consumes time, money, and resources
for retrieving, selecting, and translating non-English language studies (Lefebvre et al.,
2008; Littell et al., 2008; Tacconelli, 2010). For that reason, the current review did not
use non-English keywords. However, to reduce the language bias, the current review
endeavoured to include non-English language studies retrieved by using English
language keywords. Specifically, authors of such studies were contacted to obtain a
version translated to English. Yet, if a translated version of non-English language studies
could not be obtained, the reviewer excluded them since it is not practical to translate a
large number of studies in a review restricted to time, money, and resources (Tacconelli,
2010).

2.4.1.7 Type of Publication

The current review included different types of publications in order to minimise the effect
of publication bias (Sterne et al., 2008; Tacconelli, 2010). The following types of
publications were included in the current study: peer-reviewed articles, formal reports,

dissertations, book sections, and conference papers.
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2.4.1.8 Year of Publication
It is advisable that reviews should not be restricted to a certain time frame unless there

is a convincing reason (Lefebvre et al., 2008; Littell et al., 2008). The reviewer restricted
the search on studies that published in 2000 onwards because ePHRs were not
widespread before the year 2000 or even before 2006 (Irizarry et al., 2015). Further,
three systematic reviews similar to the current review were restricted to studies
published in 2000 onwards (Amante et al., 2014; Jabour and Jones, 2013; Thompson
et al., 2016). The aforementioned reviews are different from the current review in terms
of study eligibility criteria, search sources and terms, quality assessment, and data

synthesis (see Subsection 2.6.2.1 for detail).

2.4.1.9 Study Eligibility Criteria Form

After identifying all eligibility criteria, the reviewer developed a study eligibility criteria
form in order to document the decision regarding the eligibility of each study in this
review (see Appendix 2). So as to make the selection process more systematic,
transparent, and reproducible, the eligibility criteria in this form were explained in details
using another form shown in Appendix 3.

2.4.2 Search Strategy
In order to develop a well-defined search strategy, two important elements should be

clearly determined; search sources and search terms (Brunton et al., 2017; Tacconelli,
2010). The search sources and search terms were critically identified and justified in the

following two sections, respectively.

2.4.2.1 Search Sources

There is a variety of search sources that can be used to find studies relevant to a review,
notably: bibliographic databases, hand searching, reference list checking, contacting
experts and professionals, and web searching (Brunton et al., 2017; Lefebvre et al.,
2008; Littell et al., 2008; Tacconelli, 2010). As the search process should retrieve as
many relevant studies as possible (Tacconelli, 2010), all these sources were utilised in

this review. More details about each search source were explained below.

2.4.2.1.1 Bibliographic Databases
It is highly recommended that reviewers search many bibliographic databases because

contents of databases differ (Brunton et al., 2017; Littell et al., 2008). The bibliographic
databases should be chosen based on the area of review (Tacconelli, 2010). Since this
review is composed of two main areas; healthcare and information technology, the main
electronic databases that are related to those areas were selected to be searched.
Specifically, MEDLINE, EMBASE, PsycINFO, Global Health, and Cumulative Index to
Nursing and Allied Health (CINAHL) were searched in the current review as they are the

most common databases in the healthcare area (Littell et al., 2008; Tacconelli, 2010).
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In respect to information technology-related databases, IEEE Xplore and ACM
Digital Library were used in the current review as they are among the most powerful
resources in the information technology area (ACM Digital Library, 2017; IEEE Xplore,
2017) and they were used in several systematic reviews similar to the current review

(e.g. Jabour and Jones, 2013; Najaftorkaman et al., 2014; Thompson et al., 2016).

There are other large bibliographic databases that contain studies from both
healthcare and information technology fields such as Scopus and Web of Science
(Elsevier, 2017). Those databases were used in reviews similar to the present review,
such as those carried out by Goldzweig et al. (2013), Najaftorkaman et al. (2014), and
Or and Karsh (2009). Accordingly, Scopus and Web of Science were searched in the

current review.

Further, there are several journals that specialise in health informatics topics
such as Journal of the American Medical Informatics Association (JAMIA), International
Journal of Medical Informatics (IJMI), Telemedicine and e-Health Journal, Health
Informatics Journal (HIJ), and Journal of Medical Systems (JMS). Therefore, all these

journals were searched in this review.

Cochrane Collaboration recommends reviewers to search national bibliographic
databases that index studies conducted in certain countries (Lefebvre et al., 2008). For
example, KoreaMed, IndMED, and African Index Medicus databases contain studies
that carried out in Korea, India, and Africa, respectively (Lefebvre et al., 2008). Such
databases may include studies that are not published in popular databases such as
MEDLINE (Lefebvre et al., 2008). Therefore, this review searched the following
databases that are based in different regions: African Index Medicus (AIM), Africa library
database (AFROLIB), National Library of Australia (NLA), WHO Regional Office for
Europe, Index Medicus for the Eastern Mediterranean Region (IMEMR), Western Pacific
Region Index Medicus (WPRIM), WHO Regional Office for South-East Asia (WROSEA),
WHO Regional Office for Americas (PAHO), Library & Information Networks for
Knowledge Database (WHOLIS), IndMED, and KoreaMed.

Popular bibliographic databases such as MEDLINE and EMBASE do not usually
index dissertations and theses, which are considered very important for reviews
(Lefebvre et al., 2008). However, they are indexed in special databases such as
ProQuest Dissertations & Theses Database, Electronic Theses Online Service
(EThOS), DART-Europe E-theses Portal, Networked Digital Library of Theses and
Dissertations (NDLTD), Theses Canada, Brazilian Digital Library of Theses and
Dissertations (BDLTD), South African Theses and Dissertations (SATD), and Hong

Kong University Theses. This review searched all the above-mentioned databases.
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It is highly advisable to find as much as possible of grey literature in order to
avoid bias when conducting a systematic review (Lefebvre et al., 2008). This review
searched the following databases that are specifically dedicated to indexing grey
literature: the System for Information on Grey Literature in Europe (openSIGLE), Copac,
BMC Proceedings, ISI Proceedings, NHS Evidence, ISRCTN registry, Health
Management Information Consortium (HMIC), and Explore the British Library (Lefebvre
et al., 2008; Petticrew and Roberts, 2008).

As mentioned before, this review endeavoured to avoid language bias by not
restricting the search to English language studies. Searching databases that index large
proportions of non-English language studies can reduce the risk of the language bias
(Tacconelli, 2010). The following databases were searched in the current review since
they include numerous non-English language studies: The Latin American and
Caribbean Health Sciences Literature (LILACS) and Web of Science.

Several databases have an AutoAlert service that frequently carries out an
automatic search based on the search terms used by the researchers and sends the
results of the search to them. Of all bibliographic databases that were used in this
review, the following databases have the AutoAlert service: MEDLINE, CINAHL,
EMBASE, PsycINFO, Global Health, ACM Digital Library, IEEE Xplore, Scopus, Web of
Science, and ProQuest Dissertations & Theses Database. The AutoAlert service was
activated after searching each of the previous databases.

2.4.2.1.2 Reference List Checking

The current study used backward and forward reference list checking (Brunton et al.,
2017; Glasziou et al., 2001; Lefebvre et al., 2008). With regard to backward reference
list checking, the reference lists of all studies included in this review were scanned.
Given that it is recommended to scan reference lists of relevant reviews (Lefebvre et al.,
2008), the following review databases were searched in addition to the aforementioned
databases to check reference lists of relevant reviews: Cochrane Database of
Systematic Reviews, Centre for Reviews and Dissemination (CRD), and the Database

of Promoting Health Effectiveness Reviews (DoPHER).

In regard to forward reference list checking, several bibliographic databases
have the functionality that enables reviewers to find studies that cited a study of interest,
such as Google Scholar, Scopus, and Web of Science (Brunton et al., 2017; Glasziou
et al., 2001; Lefebvre et al., 2008). The reviewer used Google Scholar so as to check

studies that cited each study included in the current review.
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2.4.2.1.3 Hand Searching

Hand searching refers to the process of searching for relevant studies through browsing
page-by-page contents of predefined issues of journals (Brunton et al., 2017; Lefebvre
et al.,, 2008; Tacconelli, 2010). In order to identify the suitable journals for hand
searching, Cochrane Collaboration and the CRD recommend reviewers to identify the
journals that index a large number of the included studies (Lefebvre et al., 2008;
Tacconelli, 2010). The current review followed this recommendation to select issues of
journals appropriate for hand searching. Since hand searching consumes much effort
and time (Littell et al., 2008), this process was performed on issues of journals that were
published only between 2010 and 2016. This period was identified as the scoping review
found that the majority of studies of relevance were published between 2010 and 2016.

2.4.2.1.4 Contacting Experts and Professionals

Contacting experts and professionals is deemed another method to find unpublished or
grey literature (Glasziou et al., 2001; Littell et al., 2008; Tacconelli, 2010). The best way
to choose suitable experts is through identifying authors who published a large number
of studies included in the review (Glasziou et al., 2001; Petticrew and Roberts, 2008;
Tacconelli, 2010). Using that way, 12 authors were identified. Those authors were
contacted via an email shown in Appendix 4. The reviewer contacted those experts after
accomplishing the selection process in order to send a list of included studies and study
eligibility criteria to experts and ask them to identify missing studies and name other
experts who may help to find relevant studies (Littell et al., 2008; Tacconelli, 2010;
Petticrew and Roberts, 2008). If any expert did not reply after one week of sending the
email, a second email was sent. Further reminder emails were not sent because of the

time restriction of this study.

2.4.2.1.5 Web Searching

Searching the web, in general, may retrieve many relevant studies such as unpublished
studies, studies not indexed in bibliographic databases, reports, and proceeding
abstracts (Khan et al., 2011; Petticrew and Roberts, 2008). Search engines such as
Google and Turning Research Into Practice (a healthcare-focused engine) may be very
useful to retrieve such studies (Khan et al., 2011; Lefebvre et al., 2008; Popay et al.,
2006). Therefore, this review searched Google Scholar and Turning Research Into
Practice. The reviewer scanned only the first 100 records resulted from searching
Google Scholar for the following reasons: (1) Google Scholar usually retrieves several
thousands of citations, (2) The search results are normally ordered by their relevance to
the search topic (Google Scholar, 2018), and (3) the current review had a limited time

to be completed.
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2.4.2.2 Search Terms

The search terms should be identified based on the components of the review question
(Khan et al., 2011). Since the question of this review consists of three components:
intervention, population, and outcome, the search terms were determined and
categorised into three groups according to these components as presented in Table 2.1.
A librarian assisted in developing these search terms.

Several databases index references using controlled vocabulary (standardised
subject terms) such as Medical Subject Headings (MeSH) in MEDLINE (Lefebvre et al.,
2008; Brunton et al., 2017). It is advisable to search such databases using controlled
vocabulary terms in addition to free-text terms that are selected by the reviewer (Brunton
et al., 2017). The reviewer used both the predefined free-text terms and controlled
vocabulary terms in the following databases: MEDLINE, EMBASE, PsycINFO, Global
Health, CINAHL, and Health Management Information Consortium (HMIC). Appendix 5

shows the search details for each database.

Table 2.1: Search Terms

Related to Search terms

Population patient*, consumer*, elder*, old*, adult*, senior*, and veteran*

personal health record*, personal medical record*, patient-held
record*, patient-held medical record*, patient-held health record*,
personal electronic health record*, personal electronic medical
record*, patient accessible electronic medical record*, patient
Intervention | accessible electronic health record*, personally controlled health
record*, personally controlled medical record*, individual health
record*, individual medical record*, interactive preventive health
record*, personal health information management system*, patient
portal*, patient internet portal*, patient web portal*

use*, usage, adopt*, utilis*, utiliz*, accept*, intention*, attitude*,

Outcome : :
satisf*, adhere*, reject*, abandon*

2.4.3 Study Selection

Before starting the study selection process, the current review performed the following
three procedures to facilitate the selection process (Lefebvre et al., 2008; Tacconelli,
2010): (1) exporting all retrieved references to EndNote X8, (2) excluding the duplicated
references, (3) pilot testing the predefined eligibility criteria through applying them on
ten retrieved references. This pilot test did not find any issues and confirmed the ability

of the study eligibility criteria to identify all relevant studies.
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The selection process of studies retrieved from bibliographic databases usually
consists of two steps: screening titles and abstracts, and reading full texts (Brunton et
al., 2017; Higgins and Deeks, 2008; Tacconelli, 2010). The current review followed both
steps to select studies. Specifically, in the first step, the title and abstract of each
retrieved study were sifted in order to assess its eligibility. Studies were included to be
assessed in the second step if either they met all eligibility criteria or a decision could
not be taken due to lack of information in the titles and abstracts. On the other hand,
studies were excluded if they did not meet any of the eligibility criteria. Figure 2.1
presents the flowchart of the first step of study selection process.

Is it a tethered PHR? No Exclude
Yes/ unclear

Is it about factors affecting

Exclud
ePHRs intention/use? No xcluae
Yes/ unclear
Is the targeted group
patients? No Exclude
Yes!/ unclear
Is it a survey, cohort study, e

or case-control study?

Yes/ unclear

Include it to be reviewed in
full-text

Figure 2.1: The First Step of Study Selection Process

In the second step, full texts of studies included by the first step were retrieved and read
to assess their eligibility. Studies were included in the review if they met all eligibility
criteria whereas studies were excluded if they did not meet any criterion. As decisions
regarding some eligibility criteria could not be drawn in some studies because of lack of
information, authors of these studies were contacted to get more details and to check

their eligibility. The second step of study selection process is depicted in Figure 2.2.
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Is it a tethered PHR? Mo Exclude
Yes/ unclear
Is it about factors affecting E
xcl
ePHRs intentionf/use? No Shde
Yes/ unclear
Is the targeted group Exclude
patients? No
Yes/ unclear
All criteria | Is it a survey, cohort study
Include ' E Exclude
were met or case-control study? No
Any answer is unclear
All criteria | After contacting the author,
Include were met what is the reply? Mo Exclude
Mo reply

Figure 2.2: The Second Step of Study Selection Process

It is advisable that the study selection process is carried out by at least two reviewers in
order to perform a reliable and reproducible selection process (Higgins and Deeks,
2008; Littell et al., 2008; Tacconelli, 2010). The whole study selection process was
carried out independently by the principal reviewer (AA) and a research assistant, Dr
Mohammad Khasawneh (MK). Disagreements were resolved by both assessors (AA &
MK) through further check and discussion. Since the Cochrane Collaboration and the
CRD recommend reviewers to assess the interrater agreement between reviewers
(Higgins and Deeks, 2008; Tacconelli, 2010), it was calculated using Cohen’s kappa
(K), and it was 0.82 and 0.88 for the first and second steps of the study selection
process, respectively. Agreement is considered as “poor” if the value of K is 0.20 or less,
“fair” if K is between 0.21 and 0.40, “moderate” if K ranges from 0.41 to 0.60, and “good”
if K is between 0.61 and 0.80, and “very good” if K more than 0.80 (Altman, 1991).

Accordingly, the agreement was very good in the first and second steps.

2.4.4 Data Extraction

A well-developed data extraction form is very important to conduct a consistent, reliable,
and unbiased review (Tacconelli, 2010). In accordance with Cochrane Collaboration and
the CRD guidelines related to developing a data extraction form (Higgins and Deeks,
2008; Tacconelli, 2010), the current review developed a data extraction form using
Microsoft Word 2013 (see Appendix 6). In order to ensure the ability of the form to extract
the necessary data, it was pilot tested on ten included studies before starting the data

extraction process, and it worked very well in extracting the required data.
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As study selection process, the data extraction process should be independently
executed by at least two reviewers (Higgins and Deeks, 2008; Petticrew and Roberts,
2008; Tacconelli, 2010). The data extraction process was carried out independently by
the principal reviewer (AA) and the research assistant (MK). Disagreements were
resolved by both assessors (AA & MK) through further check and discussion. The
interrater agreement between the two assessors was calculated using Cohen’s kappa
(K) and reached 0.79 (good).

2.4.5 Methodological Quality Assessment

Assessing the quality of included studies is deemed a vital process in systematic reviews
(Harden and Gough, 2017; Tacconelli, 2010). Various quality assessment tools have
been developed to assess the quality of studies (Tacconelli, 2010). Selecting a suitable
tool usually depends on the study design of included studies (Tacconelli, 2010). As this
review included studies with different study designs (e.g. surveys, cohort studies, and
case-control studies), three tools are suitable for this review; which are Mixed Methods
Appraisal Tool (MMAT), Quality Assessment Tool (QATSDD), and Crowe Critical
Appraisal Tool (CCAT) (Crowe and Sheppard, 2011; Pluye et al., 2009; Sirriyeh et al.,
2012). The current review used the MMAT for the following reasons. Firstly, it uses the
checklist method (i.e. assigning a non-numerical value for each quality item such as
“Yes”, “No”, and “Not clear”) which is highly recommended by scholars (Higgins and
Altman, 2008; Liberati et al., 2009; Littell et al., 2008; Tacconelli, 2010). In contrast,
QATSDD and CCAT use the scale method (i.e. scoring each quality item numerically),
where it is advisable to avoid it as assigning numerical value for a quality criterion is
subjective, thereby, reviewers criticise transparency of such tools (Higgins and Altman,
2008; Liberati et al., 2009; Littell et al., 2008; Tacconelli, 2010). Secondly, MMAT has
been designed specifically for the study quality assessment in systematic reviews that
include different study designs (Pluye et al., 2011). Thirdly, MMAT enables reviewers to
concomitantly assess the study quality for the most common research designs. Hence,
the reviewers avoid using different tools for assessing different designs (Pluye et al.,
2011). Fourthly, it provides a tutorial that describes each criterion, thereby, it makes the
appraisal process easier and more consistent (Pluye et al., 2011). Fifthly, it has good
interrater reliability scores (Global appraisal score of 0.717) (Pace et al., 2012). Sixthly,
it has been widely used by more than 100 systematic reviews (Benjamin and Donnelly,
2013; Souto et al., 2015). Finally, the National Institute of Excellence in Health Services
in Quebec and the National Collaborating Centre for Methods and Tools highly
recommend this tool (National Collaborating Centre for Methods and Tools, 2015; Souto
et al., 2015).
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The MMAT consists of 21 criteria categorised into four groups (Pluye et al.,
2011). The first group has two screening questions that must be applied to all studies
regardless of their design. If the response to both screening questions is not “Yes”, the
reviewer should stop appraising that study and assign low quality for it. The second
group is composed of four questions that are specific to assess the quality of qualitative
studies and the qualitative part of mixed methods studies. The third group consists of
12 criteria for appraising quantitative studies and the quantitative part of mixed methods
studies, and those criteria are divided into three subgroups: four criteria for assessing
randomised controlled trials, four criteria for appraising the quantitative non-randomised
studies (i.e. non-randomized controlled trials, cross-section analytic studies, cohort
study, and case-control study), and four criteria for assessing quantitative descriptive
studies (e.g. case series and case report). The last group includes three criteria that
need to be applied to mixed methods studies. Appendix 7 shows the quality criteria form

that was used in the current review.

Since the MMAT is a checklist, the alternatives to answer each criterion are
“Yes”, “No”, or “Can’t tell” (Pluye et al., 2011). The answer “Yes” always indicates that
the study meets that quality criterion, thereby, its quality is high in terms of the aspect
that criterion assesses. In contrast, the answer “No” always indicates that the study does
not meet that quality criterion, thereby, its quality is low in terms of the aspect that
criterion assesses. The answer “Can't tell” indicates that a judgment cannot be drawn
because of lack of information in the study. It is advisable that reviewers develop tailored
coding guidelines for each quality criterion in order to increase the reliability and
consistency of the quality assessment process (Reitsma et al., 2009). Coding guidelines
tailored to the current review were developed and presented in Appendix 8. As it is
recommended to pilot the study quality assessment tool and the coding guidelines form
before beginning the quality assessment process (Reitsma et al., 2009; Tacconelli,
2010), both of them were piloted using 10 studies, and they worked well in assessing

the quality of studies.

The current review used two ways for reporting the results of the study quality
assessment, which are recommended by the PRISMA statement and the Cochrane
Collaboration: (1) summarising the quality of studies collectively by presenting
graphically proportions of studies that score “Yes”, “No”, and “Can’t tell” for each quality
criterion; (2) recording the quality of studies separately by presenting the response (Yes,
No, or Can't tell) that each study scored for each criterion using a table (Higgins and
Altman, 2008; Liberati et al., 2009). As the current review included studies with different
study methods (quantitative, qualitative, and mixed-method), the quality of studies was

presented according to the study method in Section 2.5.
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Since it is advisable that the data extraction and study quality assessment
processes are performed simultaneously (Petticrew and Roberts, 2008; Tacconelli,
2010), the MMAT form was added to the data extraction form.

It is highly recommended that the quality assessment process is carried out
independently by at least two reviewers in order to avoid potential biases (Petticrew and
Roberts, 2008; Tacconelli, 2010). The quality assessment process was carried out
independently by the principal reviewer (AA) and the research assistant (MK).
Disagreements were resolved through further checks and discussion by both assessors
(AA & MK). The interrater agreement between the two assessors was calculated using
Cohen’s kappa (K) and reached 0.84 (very good).

2.4.6 Data Synthesis

There are two types of data synthesis: narrative and quantitative (Deeks et al., 2008;
Tacconelli, 2010). A narrative synthesis refers to describing, explaining, and
summarising findings of the included studies using texts (Popay et al., 2006). A
guantitative synthesis refers to combining results of included studies using statistical
methods such as meta-analysis (Tacconelli, 2010). A narrative synthesis can be
performed in all systematic reviews (Popay et al., 2006; Tacconelli, 2010). In contrast,
a quantitative synthesis is not suitable for all reviews, especially when the included
studies are exceptionally diverse in terms of outcomes, settings, populations,
interventions, etc. (Deeks et al., 2008; Petticrew and Roberts, 2008; Tacconelli, 2010).
The current review synthesised findings of the included studies narratively, but they
could not be synthesised statistically for the following reasons. First, the included studies
in this review are extremely heterogeneous in terms of outcome (intention to use,
subjectively-measured use, and objectively-measured use), setting (primary care
practices, hospitals, and specialised clinics), study method (qualitative, quantitative, and
mixed methods) study design (surveys, cohort studies, and case-control studies), and
population. Second, relationships between factors were examined using different
statistical analyses; significant test, odds ratio, Pearson’s r, and/or and path coefficients.

Third, few studies reported data enough to calculate simple statistics such as odds ratio.

It is highly recommended that the narrative synthesis is divided into smaller
groups in order to make the synthesis more feasible and to ease comparisons within
and across groups (Petticrew and Roberts, 2008; Popay et al., 2006). The findings of
included studies were categorised into three groups according to the outcome: intention
to use, subjectively-measured use, and objectively-measured use. This is attributed to
the fact that factors affecting those outcomes may be different as intention to use may

not be a good proxy for actual use (Forquer et al., 2014; Gebauer et al., 2013; Kim,
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2014; Wu and Du, 2012), and subjective measure of use may not reflect the actual use
(Burton-Jones and Gallivan, 2007; Karahanna et al., 2006; Podsakoff et al., 2003;
Straub et al., 1995; Turner et al., 2010; Venkatesh et al., 2012).

Further, factors affecting each outcome were categorised into subgroups based
on a conceptual framework used by Or and Karsh (2009) in a review of consumer health
information technology acceptance. Or and Karsh (2009) adopted this framework from
other frameworks developed by Holden and Karsh (2009) and Karsh (2004) in the health
information technology adoption. According to this framework, adoption of health
information technologies is predicted by: (1) individual factors, which refer to
sociodemographic characteristics, personality characters, and health status; (2) human-
technology interaction factors, which refer to individual’s perceptions and expectations
about a technology; (3) organisational factors, which refer to facilitating conditions
provided by organisations, implementation processes, organisation’s structures, and
end-user perceptions of them; (4) social factors, which refer to the effect of other people
to which a person belongs; (5) environmental factors, which refer to characteristics of
the physical setting where a system is used; (6) task factors, which refer to the degree
to which a technology influences a task and individual’'s perceptions of this effect (Or
and Karsh, 2009). Before categorising the factors into subgroups, the reviewer merged
the factors that have similar definitions. For example, the factor perceived usefulness
emerged from merging the following factors: perceived usefulness, effort expectancy,

perceived value, relative advantage, outcome expectations, and extrinsic motivation.

As statistical analyses (e.g. meta-analysis) could not be performed to draw a
definitive conclusion about the effect of a factor, the current review developed the
following conditions that the factor needs to meet to conclude its effect. Firstly, the factor
must be examined by at least four studies. Fewer number of studies (e.g. 2 or 3 studies)
was not identified as a cut-off point because the current review included many studies
with weak and moderate quality, thereby, more studies are required to confirm the effect
of a factor. In the same time, more number of studies (e.g. 5 or 6) was defined as a cut-
off point as this reduces considerably the number of factors that meet this criterion
thereby reducing the utility of the model. Four studies was a compromise which enabled
sufficient number of factors to be included for consideration while at the same time
ensuring enough data was available to make an informed decision on the factors effect.
Secondly, the effect of the factor must have a consensus among most studies that
examined it. Thirdly, those studies that have consensus on the effect of the factor must
be superior to the few studies that show a contrary effect in terms of study quality,

sample size, and study method (i.e. quantitative, qualitative, and mixed-method).
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2.5 Review Results

In keeping with the PRISMA statement (Liberati et al., 2009), this section starts with
describing results of the search process. Then, characteristics of the included studies
are summarised. In the third subsection, the quality of the included studies is presented
and explained. The last subsection summarises the main findings of the included

studies.
2.5.1 Results of Search

As mentioned in Subsection 2.4.2.1, five search sources were used in the review. The
results of the search of each source are summarised in this subsection. The search
process of 42 bibliographic databases and two web engines (Google Scholar and
Turning Research Into Practice) started on 8™ June 2016 and finished on 16" June 2016.
AutoAlert service was active until the end of data synthesis process on 30" November
2016. The search of databases and engines retrieved 4843 records. Of those records,
1596 duplicates were removed. After scanning titles and abstracts of 3247 records, 3002
records were discarded for the following reasons: 2663 records were clearly irrelevant
to the current review, 334 records did not meet at least one of eligibility criteria
(population (n=41), intervention (n=46), outcome (n=188), and study design (n=59)), and
5 non-English language records with no translation. After scanning the full text of the
remaining 245 publications, 179 publications were excluded for the following reasons:
154 publications did not match at least one of the eligibility criteria (population (n=5),
intervention (n=94), outcome (n=35), and study design (n=20)), 10 duplicates, 5
publications had abstracts in English language but the full texts were not in English
language, and 10 publications could not be found in full text. Authors of those non-
English language studies were contacted via email, but none of them replied. Fifteen
publications were not available in the full text, but the full text of five publications was
found by either contacting their authors (n=2) or using inter-library loan service (n=3).
The remaining 10 publications were only abstracts of conference proceedings, and their
authors were contacted to ascertain whether a full text of the abstracts is available.
Unfortunately, none of those authors replied. One additional study was identified through
AutoAlert service. In total, 67 publications were included through searching bibliographic
databases. The entire search process is depicted in Figure 2.3. Appendix 9 shows
numbers of studies included in each step of the selection process in each database.
Appendix 10 presents numbers of studies that were excluded in each step of the

selection process and the reasons for exclusion.
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The process of reference list checking started immediately after finishing the
selection process (10" September 2016), and it finished after including the last study
retrieved from other sources (29" November 2016). The backward reference list
checking was carried out by scanning the reference lists of all included publications in
addition to 17 relevant reviews retrieved by searching the predefined reviews databases
and 44 primary study databases. As a result, six additional publications were included
in the review. With regard to forward reference list checking, Google Scholar was used
in order to check the eligibility of studies that cited each of the included studies. As a
result, nine relevant publications were included. As shown in Figure 2.3, in total, fifteen

studies were included using reference list checking.

Hand searching continued from 25" September 2016 until 5" October 2016. The
following journals indexed several studies of those included in the current review:
Journal of the American Medical Informatics Association (JAMIA), Journal of Medical
Internet Research, Journal of General Internal Medicine, AMIA Annual Symposium
Proceedings, and Studies in Health Technology & Informatics. Issues of those journals
between 2010 and 2016 were handsearched, and this led to finding two eligible

publications.

On 10™ October 2016, 12 authors, who published at least two of the included
studies, were contacted via email. After one week, the same email was sent to those
who had not replied to the first email. Only two experts replied to emails. The first is
James Ralston who stated that he does not know any further studies suitable for the
review, but he suggested some authors who may help. Studies conducted by those
suggested authors were already included in the review. The second expert is Jessica
Ancker who sent three studies to the reviewer; two studies were already included in the
review, and the third study had just been accepted to be published and was eligible to
the review. So, only one additional study was identified by contacting authors.

Overall, the number of all included publications from all search sources reached
85. However, those publications consist of 79 unique studies because four studies were
reported in two publications, and one study was reported in three publications. From
now on, the word “study” refers to the 79 studies whereas the word “publication” refers

to the 85 publications. So, they were not used interchangeably in this review.
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Figure 2.3: Flow Chart of the study selection process

2.5.2 Characteristics of Included Studies

In this section, the reviewer outlines characteristics of studies included in this review. As
shown in Table 2.2, most of studies were quantitative (n=67, 85%), survey (n=67, 85%),
journal article (n=74, 94%), and published in the USA (n=67, 85%). As shown in Figure
2.4, about two third of studies were published between 2012 and 2016 (n=55). On the
other hand, there are no studies published between 2000 and 2005, and this confirms
that limiting the search process on studies published from 2000 onwards was a correct
decision. While 31 studies had a low quality score (£25%), 34 studies had high quality
(275%). More details about study quality are explained in the next subsection. Of 79

studies, only 11 studies were theory-based.
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Table 2.2: Characteristics of Included Studies

Characteristics

Number of publications (hnumber of studies)?!

Study method

Quantitative: 71 (67), Qualitative:10 (8), Mixed methods:4

Study design  |Survey: 73 (67), Cohort:10, Case-control:2
Type_ o : Journal article:74, Conference proceeding:5, Thesis:6
publication

Countr USA:71(67), Netherlands:4, Canada:4 (3), Portugal:l,

y New Zealand:2 (1), Korea:l, Argentina:l, Finland:1
VERT S 2000-2005:0, 2006-2011:30, 2012-2016:55
publication
Study quality |0%:14, 25%:17, 50%:17(14), 75%:16 (14), 100%:22 (20)
Theorv used TAM:9 (6), UTAUT2:1, SCT:1, PMT&TTF:1, IDT:1,

y C-TAM &TPB:1

Sample size <500:39 (35), 500-999:8, 1000-4999:112, 25000:282 (26)

Mean age 54.43 years

Age range 18-984

Sex Female:49.8%°
General:56 (52), Diabetes:17 (16), HIV:3, Cancer:2, Chronic

Conditions diseases:2, Without diseases:2 (1), Rheumatic diseases:1,
Kidney diseases:1, Multiple sclerosis:1
MyChart:12, My HealtheVet:7, kp.org:6 (5), MyGroupHealth:6
(5), MyHealthManager:5, MyHealth At Vanderbilt:3, Digitaal
Logboek:3, Patient Gateway:2, PatientSite:2, UPMC

ePHR name

HealthTrak:2, Portal Personal de Salud:1, OpenNotes:1,
HealthView Portal:1, MyMDAnderson:1, MiCare:1,
DirectMD:1, DTC PHR:1

ePHR provided
by

Primary care:32 (28),
Various settings:8

Specialised clinic:16, Hospital:8,

ePHR functions

Accessing records:79, Booking appointments:57, Refilling
prescriptions:59, Messaging providers:79, Educational
materials:42, Setting reminders:12, Tracking system:10,
Adding information:9, Assessment tools:5, Requesting
referrals:4, Checking billing:3, Discussion groups:3, Tele-
monitoring:1 Calendar:1, Communicating peers:1, Clinical
decision support system:1

Tips

1. Numbers in brackets refer to number of studies not publications.
2: One study has 2 different samples.

3: Mean Age was reported in 42 publications.

4. Age range was reported in 18 publications.

5. Sex was reported in 81 publications.

Abbreviations

C-TAM &TPB: Combined TAM and TPB, IDT: Innovation Diffusion
Theory, PMT: Protection Motivation Theory, SCT: Social Cognitive
Theory, TAM: Technology Acceptance Model, TTF: Task
Technology Fit, UTAUT 2: Unified Theory of Acceptance and Use
of Technology 2
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Figure 2.4: Number of Included Studies by Year of Publication

With respect to population characteristics, the sample size was less than 500
participants in 35 studies, between 500 and 999 participants in eight studies, between
1,000 and 4,999 participants in 11 studies, and 5,000 participants or more in 26 studies.
The mean age of participants was reported in 42 studies, and the average of the mean
ages reported in those studies was 54.4 years. The proportion of females was stated in
76 studies and the average of those percentages was 49.8%. Most of the included

studies (52 studies) did not restrict their sample to a specific disease.

With regard to intervention characteristics, the name of ePHRs was known in 55
studies, and those studies assessed the adoption of 17 different ePHRs. MyChart was
the most examined system (n=12 studies). Among 60 studies reported the place where
ePHRs were implemented, 28 studies assessed the adoption of ePHRs implemented in
primary care settings. ePHRs in all studies provided at least two functions: accessing
records and messaging providers. The second most common functions offered by
ePHRs were requesting prescriptions, booking appointments, and educational materials

that were reported by 59, 57, and 42 studies, respectively.
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2.5.3 Methodological Quality of Included Studies

This section summarises the quality of studies using figures and tables. As the current
review used different groups of criteria for assessing the quality of studies with different
methods (i.e. quantitative, qualitative, and mixed-method), the quality of studies is

presented according to their methods in the following three subsections.
2.5.3.1 Quality of Quantitative Studies

In general, the quality of the 67 quantitative studies was moderate. The mean and
median of the overall quality scores of the quantitative studies were about 64% and
50%, respectively. The overall quality score was low (<25%) in 28 studies, moderate
(50%) in 12 studies, and high (275%) in 27 studies. As shown in Figure 2.5, the sample
was representative of the population in only 42% of the quantitative studies. According
to the second quality criterion, the instrument was clearly appropriate and valid, and the
variables were clearly defined in 53% of studies. Forty-five studies (67%) met the third
quality criterion that indicates that researchers addressed the most important factors,
listed the key demographic information, and took into account any dissimilarity between
groups in the analysis. In the fourth quality criterion, about half of studies (49%) had
adequate outcome data (280%) as well as a high response rate (260%). For more

transparent review, Table 2.3 lists the quality criterion met by each quantitative study.

Quantitative (n=67 studies)

Representativeness of the sample A% - - 46%
Appropriateness of measurements 8% [ 4%
Comparability of groups 6% 0% 3%
Completeness of outcome data = 49% 2R  24%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Yes aNo Can't tell

Figure 2.5: Proportion of Quality Criterion Met for Quantitative Studies
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Table 2.3: Quality Criterion Met for each Quantitative Study
Study

Author (year) Criterion 1 | Criterion 2 | Criterion 3 Criterion 4

1 |Abramson et al. (2014)
2 |Agarwal et al. (2013)
3 |Cho etal. (2010)
4 |Gordon et al. (2016)
5 |Kim et al. (2009)
6
7
8

Klein (2007)
Laugesen (2013)
Lazard et al. (2016)
9 |Noblin (2010)

10 |Noblin et al. (2012)
11 |Noblin et al. (2013)
12 |Patel et al. (2011a)
13 |Patel et al. (2011hb)
14 |Patel et al. (2012)

15 |Sanders et al. (2013)
16 |Tavares et al. (2016)
17 |Torres (2011)

18 |van der Vaart et al. (2011)
19 |Wakefield et al. (2012)
24 |Butler et al. (2013)
25 |Mclnnes et al. (2013)
26 |Morton (2012)

27 |Ruiz et al. (2016)

28 |Tsaietal. (2012)

39 |Ancker et al. (2011)
40 |Ancker et al. (2015)
41 |Ancker et al. (2016)
42 |Cabhill et al. (2014)
43 |Carrell et al. (2006)
44 |Dauvis et al. (2015)
45 |Emani et al. (2012)
46 |Garrido et al. (2015)
47 |Gerber et al. (2014)
48 |Goel et al. (2011a)
49 |Goel et al. (2011b)
50 |Hibbard et al. (2011)
51 |Horvath et al. (2011)
52 |Jhamb et al. (2015)
53 |Lau et al. (2014)

54 |Leveille et al. (2016)
55 |Lyles et al. (2012)
56 |Lyles et al. (2013)
57 |Martinez et al. (2013)
58 |Mikles et al. (2015)
59 |Miller et al. (2007)
60 |Nazi (2010)

61 |Nielsen et al. (2012)
62 |Palen et al. (2012)
63 |Raghu et al. (2015)
64 |Ralston et al. (2007)
65 |Ralston et al. (2006)

©|6|0|0|0|®|0|0|0|®|0|0|0|0|0|0|0|0|6|0|0|0|V|®0|0|® 00|00 000 06 00000000 e 06

O OO|O|V VOOV VOOIOVOIOVIOOO® @@ D@~~~ V[@ D[~V V@ V@
©|0|0|0|0|®|0|0|O|V|V OB O|O|O|O|V|O|O|V|O|V|O|@V|O|®| V| V|V @ VIV @V V]V O OOV OOV OV OV
©|0|0|0|0|®|0|6|0V|0|0|0|0|0|0|0|®|O|0|®| OV 0@~ O|O|®|@| V|V O]V VV]VV]|VVVQV QXD DS
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66 |Ralston et al. (2013) © © ® ©
67 |Riippa et al. (2014) ? ? © ®
68 |[Roblin et al. (2009) ? ? © ®
69 |Rodman (2015) © © © ©
70 |Ronda et al. (2013) ® ? © ©
71 |Ronda et al. (2014) ® ? © ®
72 |Ronda et al. (2015) ® ? © ®
73 |[Sarkar et al. (2010) © ? ? ©
74 |Sarkar et al. (2011) © ? ? ©
75 |Shimada et al. (2014) © © © ©
76 |Silvestre et al. (2009) ? ? ® ®
77 |Smith et al. (2015) ? ? ® ?
78 |Sue etal. (2011) © © © ®
79 |Sue et al. (2013) © © © ©
80 |Tenforde et al. (2012) © © © ©
81 |Tulu et al. (2016) © © © ©
82 |Wallace et al. (2016) ? © © ®
83 |Weingart et al. (2006) © © © ©
84 |Weppner et al. (2010) © © ® ©
85 |Yamin et al. (2011) © © © ©
Criterion 1: Representativeness of the sample
Criterion 2: Appropriateness of measurements
Codes Criterion 3: Comparability of groups

Criterion 4: Completeness of outcome data
©: “Yes” answer;

®: “No” Answer; ?: “Can’t tell” answer

2.5.3.2 Quality of Qualitative Studies

Generally speaking, the quality of the eight qualitative studies was moderate and slightly

higher than quantitative studies. The mean and median of the overall quality scores of

the qualitative studies were about 68% and 75%, respectively. The overall quality score

was low (£25%) in one study, moderate (50%) in one study, and high (275%) in six

studies. Figure 2.6 indicates that most studies met all qualitative criteria except the fourth

criterion. To put it differently, in 88% (n=7) of qualitative studies, the data sources and

data analysis were appropriate, and suitable considerations were given to the influence

of the context on the findings. No qualitative studies critically explained how researchers’

perspective, role, and interactions with participants affected the findings. Table 2.4

shows the quality criterion met by each qualitative study.
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Qualitative (n=8 studies)

Appropriateness of data sources _ _ _ 88% _ _ _ 12%
Appropriateness of data analysis _ _ _ 88% _ _ _ 12%
Considering the context effect - 8% @ e

Considering researchers' influence [N 12%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Yes mNo Can't tell
Figure 2.6: Proportion of Quality Criterion Met for Qualitative Studies

Table 2.4: Quality Criterion Met for each Qualitative Study

Stllé)dy Author (year) Criterion 1|Criterion 2|Criterion 3|Criterion 4
20 |Nguyen (2011) © © © ?
21 |Nguyen et al. (2016) © © © ?
22 |Zickmund (2008) © © © ®
28 |Day et al. (2012) © © © ®
29 |Guetal. (2013) © © © ®
30 |Dontje et al. (2014) © © © ®
31 |Hess et al. (2007) ? © ® ®
32 |Mishuris et al. (2015) © © © ®
33 |[Tieu et al. (2015) © © © ®
34 |Turner et al. (2015) © ? © ®

Criterion 1: Considering researchers' influence
Criterion 2: Considering the context effect
Codes |Criterion 3: Appropriateness of data analysis
Criterion 4: Appropriateness of data sources
©: “Yes” answer; ®: “No” Answer; ?: “Can’t tell” answer

2.5.3.3 Quality of Mixed-Methods Studies

There were four mixed-methods studies. The overall quality of these studies was low
with mean and median of 25%. As shown in Figure 2.7, three criteria were not met by
any mixed-methods study, which are: researchers’ influence on the findings critically
reported, the integration process of qualitative and quantitative data clearly addressed
the research question, and the limitations of this integration process were critically
reflected. Other three criteria, suitability of data sources and the instrument and the
representativeness of the sample, were met by 25% of studies. Half of studies met
criteria regarding the relevance of data analysis, completeness of outcome data, and
comparability of groups. Criteria regarding explaining the context effect on findings and
relevance of mixed-methods design to address the research questions were met by 75%

of studies. Table 2.5 shows the quality criterion met by each mixed-methods study.

42



Chapter 2 Systematic Review

Mixed methods (n=4 studies)

Appropriateness of data sources 25%  [N25%00N . 50%
Appropriateness of data analysis . 50% . SN 25%
Considering the context effect . . S T5% . S 25%
Considering researchers' influence  [ENEGIZ
Representativeness of the sample 25% . . 5%
Appropriateness of measurements 25%  [N25%m . 50%
Comparability of groups . 50% . - 50%
Completeness of outcome data . 50% . ' . 50%
Appropriateness of the design . . C75% . S 25%
Appropriateness of data integration  [[NSSSON . _ T5%

Considering the integration limitations [N

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Yes mENo Can'ttell
Figure 2.7: Proportion of Quality Criterion Met for Mixed-Methods Studies

Table 2.5: Quality Criterion Met for each Mixed-Methods Study

o o Mixed-methods
Study| Author Qualitative part Quantitative part part
ID (year) Item |Iltem |ltem |Item |Item |ltem |Item |Item |Item |Item | ltem
1 2 3 4 5 6 7 8 9 |10 | 11
23 | Luque et al. o o o
boy) |®|?|®|®|?|®|®| 2|0 |66
35 | Mayberryet | " " "
al.(2011)'©©®"©©®'®
36 |Osborn et al.
2 2
o019 |©|©|@|®|2?|0|©|0|0 |2 8
37 Tulu et al.

2 2 2 2
(2012).®©®©.®.©.®
Item 1. Appropriateness of data sources
Item 2: Appropriateness of data analysis
Item 3: Considering the context effect
Item 4: Considering researchers' influence
Item 5: Representativeness of the sample
Item 6: Appropriateness of measurements

Codes Item 7: Comparability of groups
Item 8: Completeness of outcome data
Item 9: Appropriateness of the design
Item 10: Appropriateness of data integration
Item 11: Considering the integration limitations
©: “Yes” answer; ®: “No” Answer; ?: “Can’t tell” answer
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2.5.4 Findings of Included Studies

Findings of the included studies were synthesised narratively and categorised into three
groups according to the outcome: intention to use, subjectively-measured use, and
objectively-measured use. Before presenting the findings to each outcome in the
following subsections, using the Harvard referencing style (author-date style) to refer to
a large number of included studies is not practical since it will be intrusive and interrupt
the flow of the work. The Vancouver referencing style (numbered referencing style) has
been used in many reviews similar to the current review such as Amante et al. (2014),
Goldzweig et al. (2013), Jabour and Jones (2013), and Or et al. (2011). Therefore, the
Vancouver referencing style is used henceforth until the end of this section to refer only
to the included studies. The reference list at the end of the dissertation includes Harvard

and Vancouver referencing styles presented in two different sections.
2.5.4.1 Findings Regarding Intention to Use

This part begins with describing characteristics of studies that assessed factors affecting

patients’ intention to use ePHRs. Then, findings of those studies are summarised.

2.5.4.1.1 Characteristics of Studies

The number of publications that assessed factors affecting intention to use ePHRs was
23.123, These publications contained 20 unique studies since Noblin reported her study
in three publications,®'%!* and Nguyen published her study in two reports.?°2! When
referring to publications for one study, the forward slash symbol (/) are used between
those publications from now on. For example, Noblin’s publications will be referred to as
910111 to indicate that they represent one study. The 23 studies will be called intention

studies from now on. Characteristics of each study are summarised in Appendix 11.

As shown in Table 2.6, while most studies were quantitative (17 of 20),*° there
were two qualitative studies?®?122and one mixed-methods study.? Survey study design
was used in all 23 studies. Whereas nineteen publications were journal articles,!®810-
16,18,19.21-23 there were four thesis publications.”%1"2° Fifteen studies were conducted in
the USA whilst the remaining five studies were conducted in other countries:
Canada,”?”?! Netherlands,® Korea,® and Portugal.'® Thirteen publications®?#7:8:10.11,14-
16.19.21.23 wwere published between 2012 and 2016, the rest being published between 2006
and 2011. Thirteen studies scored a low quality (£25%).1:358121517-19.23 |n contrast, only
two studies?'?2 had a high quality score (275%) and five studies had a moderate quality
score (50%).267910111.16 Sjx theories were used in seven studies: TAM,5891011 YTAUT
2,1® Social Cognitive Theory (SCT),2 Combined TAM and Theory of Planned Behaviour
(C-TAM&TPB),*” and Task Technology Fit (TTF) & Protection Motivation Theory (PMT).”
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Table 2.6: Characteristics of Intention Studies

Characteristics

Number of publications (number of studies)

Study method

Quantitative:19 (17), Qualitative:3 (2), Mixed methods:1

Study design  |Survey:23 (20), Cohort:0, Case-control:0

Typg of . Journal article:19, Conference proceeding:0, Thesis:4
publication

Country USA:17 (15), Canada:3 (2), Netherlands:1, Portugal:1l, Korea:l
VRS 2000-2005:0, 2006-2011:10, 2012-2016:13
publication

Study quality

0%:8,  25%:5,  50%:7(5),  75%:3(2),  100%:0

Theory used

TAM:5 (3), UTAUT2:1, SCT:1, PMT&TTF:1, C-TAM &TPB:1

Sample size <500:19 (16), 500-999:3, 1000-4999:1, 25000:0
Mean age 46.3 years
Age range 18-87
Sex Female:58.3%

" General:16 (14), Diabetes:3, HIV:1, Without diseases:2 (1),
Conditions N _

Rheumatic diseases:1

ePHR name MyChart:1, MyHealtheVet:1, kp.org:1, UPMC HealthTrak:1,

MiCare:1

ePHR provided
by

Primary care:7 (5), Specialised clinic:3, Various settings:1

ePHR functions

Accessing records:20, Booking appointments:14, Refilling
prescriptions:13, Messaging providers:20, Educational
materials:9, Setting reminders:4, Tracking system:3, Adding
information:2, Requesting referrals:2, Checking billing:2,
Discussion groups:1, Tele-monitoring:1 Calendar:1,
Communicating peers:1, Clinical decision support system:1

Abbreviations

C-TAM &TPB: Combined TAM and TPB, PMT: Protection
Motivation Theory, SCT: Social Cognitive Theory, TAM:
Technology Acceptance Model, TTF: Task Technology Fit,
UTAUT 2: Unified Theory of Acceptance and Use of Technology 2

With regard to population characteristics, the sample size was 500 or more in four

studies,}*>1% and the remaining studies recruited less than 500 participants. Eight

studies reported the age mean of participants, and the average of those means was

46.3 years.2356817.1822 Gjx studies reported age range of participants,*¢817.2021 gnd it

ranged from 18 to 87. The sex of participants was documented in all intention studies,

and the mean of female percentages was higher than male percentages and reached

58.3%. While there were no restrictions on a participants’ health condition in 14

studies.1?4681719 the remaining six studies focused on patients with diabetes

mellitus,®>”?? rheumatic diseases,*® HIV,% and healthy patients.?%!
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With reference to characteristics of intervention, the name of ePHRs was known
in only five studies; MiCare,> My HealtheVet,® kp.org,* UPMC HealthTrak,? and
MyChart.?® The setting where ePHRs were implemented was reported in nine studies:
primary care settings,¥10111517.1922 gpecialised clinics,>!%2® and various settings.®
ePHRs in all studies provided patients with two main functions; accessing records and
messaging providers. Booking appointment service was provided by ePHRs in all
intention studies except six studies,?>3%61822 and requesting prescription service was
provided by all intention studies except seven studies.?®’8141822 ePHRs offered
educational materials in nine studies.'*"18202L22 The following functions were provided
by ePHRs in few studies: setting reminders,'3%7 tracking system,”'%22 adding
information,>? checking billing,%® requesting referral,**? clinical decision support

system,®> communicating peers,*® tele-monitoring,® discussion groups,” and calendars.’

2.5.4.1.2 Main Findings

Appendix 12 summarises findings of each intention study so as to make the analysis
reproducible (Liberati et al., 2009). The 20 studies tested the effect of 55 factors on the
patients’ intention to use ePHRs. According to the conceptual framework used by Or
and Karsh (2009), these factors were categorised into four main groups as follows: 34
personal factors, ten human-technology interaction factors, ten organisational factors,
and one social factor. Personal factors were also divided into three subgroups: 11
sociodemographic factors, 10 digital divide-related factors, and 13 health-related
factors. Appendix 13 shows factors in each group, studies that tested each factor, and
type of association (i.e. positive, negative, and no association) that each study found

between each factor and intention to use.

As mentioned in Subsection 2.4.6, any factor must meet the following three
conditions to draw a definitive conclusion about its effect: (1) the factor must be
examined by at least four studies; (2) there is a consensus among most studies on its
effect; (3) those studies that have a consensus on the effect of the factor must be
superior to the few studies that reported a contrary effect in terms of study quality,
sample size, and study method (i.e. quantitative, qualitative, and mixed-method). In
respect to the first condition, fifteen factors were assessed by four studies or more (see
Figure 2.8). Of those 15 factors, the effect of eight factors had a consensus among most
studies that assessed them: perceived usefulness, sex, internet access, health status,
ethnicity, privacy and security concerns, internet access, and facilitating conditions. All
of these eight factors met the third condition. More details about how these factors met
the third condition and the definitive conclusion drawn about the effect of each factor are

outlined below.
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Number of diseases T[] 2

Facilitating conditions |8 1
Internet access [
Privacy concerns _

Health Literacy NG 3
Enpoyment [INSRIN @
Ennicity (white) |1 [l 5
2
g Health status |1 [l 5
b
rcove [NENNN s

Perceivedeaseofuse [ 8 1 3
Internet use [ E T 1
Sex (female) 47 10
Educaon =8 5
pecevet scnes [

Age 1 [N 8
001 2 3 4 5 6 7T & 9 10 11 12 13 14 15
Number of studies

wPositive ~ mNegative = No effect

Figure 2.8: Factors Examined by Four or More Intention Studies
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As shown in Table 2.7, perceived usefulness was tested by 12 studies.'?51416.22 A|| of
them found that patients who perceive that ePHRs are useful are more likely to intend
to use the system. As there are no contrary findings to this effect of perceived
usefulness, the current review drew the following definitive conclusion: there is a

significant positive relationship between perceived usefulness and intention to use.

The influence of sex on intention to use ePHRs was examined by ten studies.
While nine studies declared that there is no relationship between sex and intention to
use ePHRs,151213.151823 gne study concluded that females are more likely to intend to
use ePHRs.91%11 As shown in Table 2.7, the latter study has low quality and 73% of its
sample was females. Accordingly, the current review concluded that sex is not a

predictor of intention to use ePHRs.

The effect of internet use was tested by eight studies.51213.14.15192021 There js a
consensus among seven studies that patients with internet experience are more likely
to intend to use ePHRs. The remaining study!* stated that the effect of internet use
depends on the purpose of using the internet. Specifically, using the internet for finding
health information or managing healthcare positively affects intention to use ePHRs
while using the internet for sharing personal information such as purchasing or paying
bills online does not affect intention to use ePHRs. As shown in Table 2.7, this study
has a small sample size and low quality. Moreover, about 73% of the sample was
females. Thus, it can be concluded that patients who use the internet are more likely to

intend to use ePHRs.

Influence of ethnicity was assessed by seven studies. Five of them did not find
any relationship between ethnicity and intention to use.*2!31517 Of the remaining
studies, one study declared that white patients are more likely to intend to use ePHRs,*
the another found the contrary.* Both studies'* had low quality (see Table 2.7). Further,
the study conducted by Gordon et al.* was focused only on elderly patients (65-79
years), thus, their results may not be generalisable to other age groups. The findings of
the study conduct by Abramson et al.! might be affected by the additional functions
provided by ePHRs (i.e. adding information, providing educational materials, and setting
reminders), which were not provided by ePHRs in other studies. Accordingly, the current

review concluded that ethnicity does not affect intention to use ePHRs.

Of six studies, four studies concluded that health status does not influence
intention to use ePHRs7:9191112 while one study found that individuals with poor health
are more likely to intend to use ePHRs.® The sixth study conducted by van der Vaart 8
was more specific and stated that physical health status has no effect on intention to

use while mental health status positively impacts on intention. However, van der Vaart
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focused on patients with rheumatic diseases and it had low quality. As a result, the

current review concluded that intention to use ePHRs is not influenced by health status.

The effect of having internet access was assessed by five studies,3121523 and
they found that patients with internet access are more likely to intend to use ePHRs. As
there are no any contrary findings to this effect of having internet access, the current
review concluded that patients who have internet access are more likely to intend to use
ePHRs.

The effect of privacy and security concerns on intention to use ePHRs have a
consensus among all five studies that assessed it.1213142021.23 Those studies
demonstrated that patients who are more worried about the privacy and security of
ePHRs are less likely to intend to use them. Therefore, the definitive conclusion
regarding this factor is that privacy and security concerns negatively influence intention

to use ePHRs.

Facilitating conditions, e.g. training and technical support, were tested by four
studies. Three studies found a positive relationship between facilitating conditions and
intention to use ePHRs,**1"2 and only one study reported no relationship between
them.® As the latter study had low quality, the current review concluded that facilitating

conditions positively affect intention to use ePHRs.
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Table 2.7: Effects of the Most Tested Factors, Study Method, Quality of Intention
Studies, and Sample Size

Factors

Number of studies

Perceived
usefulness

Positive

association =12

Negative associa

tion=0

No association = 0

Method

Quality |Sample

Method |Quality

Sample

Method

Quality

Sample

Qn=11

H=1 |La=1

Qn=0 |H=0

La=0

Qn=0

Hi=0

La=0

Q=1

Me=5 |Me=9

Q=0 |Me=0

Me=0

Q=0

Me=0

Me=0

Mx=0

Lo=6 |Sm=2

Mx=0 |Lo=0

Sm=10

Mx=0

Lo=10

sSm=10

Sex

Positive

association = 1

Negative associa

tion=0

No asso

ciation =

10

Method

Quality [Sample

Method |Quality

Sample

Method

Quality

Sample

Qn=1

H=0 |La=0

Qn=0 |H=0

La=10

Qn=9

Hi=0

La=2

Q=0

Me=0 |Me=1

Q=0 |Me=0

Me=10

Q=0

Me=2

Me=7

Mx=0

Lo=1 |Sm=0

Mx=0 |Lo=0

Sm=0

Mx= 1

Lo=8

Sm=1

Internet use

Positive

assoclation = 8

Negative associa

tion=0

No asso

ciation =

1

Method

Quality |Sample

Method |Quality

Sample

Method

Quality

Sample

Un=7

H=1 |La=3

Qn=0 |H=0

La=10

Gn=1

Hi=0

La=0

Q=1

Me=0 |Me=3

Q=0 |Me=0

Me=0

Q=0

Me=0

Me=0

Mx=0

Lo=7 |Sm=2

Mx=0 |Lo=0

Sm=10

Mx=0

Lo=1

Sm=1

Ethnicity
(white)

Positive

assoclation = 1

Negative associa

tion = 1

No asso

ciation =

)

Method

Quality |Sample

Method |Quality

Sample

Method

Quality

Sample

Qn=1

H=0 |La=1

Qn=1 |H=0

La=1

Qn=5

Hi=0

La=1

Q=0

Me=0 |Me=0

Q=0 |Me=0

Me=0

Q=0

Me=10

Me=4

Mx=0

Lo=1 |Sm=0

Mx=0 |Lo=1

Sm=0

Mx=0

Lo=5

Sm=0

Health
status

Positive

association = 1

Negative associa

tion = 1

No asso

ciation =

b

Method

Quality |Sample

Method |Quality

Sample

Method

Quality

Sample

Qn=1

H=0 |La=0

Qn=1 |H=0

La=0

Qn=5

Hi=0

La=1

Q=0

Me=0 |Me=1

Q=0 |Me=1

Me= 1

Q=0

Me=2

Me=4

Mx=0

Lo=1 |Sm=0

Mx=0 |Lo=0

Sm=0

Mx=0

Lo=3

Sm=0

Internet
access

Positive

assoclation = 5

Negative associa

tion=0

No asso

ciation =

0

Method

Quality |Sample

Method |Quality

Sample

Method

Quality

Sample

(n=4

H=0 |La=2

Qn=0 |H=0

La=10

Qn=0

Hi=0

La=0

Q=0

Me=0 |Me=2

Q=0 |Me=0

Me=0

Q=0

Me=0

Me=0

Mx=1

Lo=5 |Sm=1

Mx=0 |Lo=0

Sm=10

Mx=0

Lo=10

Sm=10

Privacy &
security
concerns

Positive

association =0

Negative associa

tion=5

No asso

ciation =

0

Method

Quality |Sample

Method |Quality

Sample

Method

Quality

Sample

Qn=0

H=0 |La=0

Qn= 3 |Hi=1

La=0

Qn=0

Hi=0

La=0

Q=0

Me=0 |Me=0

Q=1 [Me=0

Me= 2

Q=0

Me=0

Me=0

Mx=0

Lo=0 |Sm=0

Mx=1 |Lo=4

Sm=3

Mx=0

Lo=0

Sm=0

Facilitating
conditions

Positive

assoclation = 3

Negative associa

tion=0

No asso

ciation =

1

Method

Quality |Sample

Method |Quality

Sample

Method

Quality

Sample

Qn=2

H=1 |La=0

Qn=0 |Hi=0

La=0

Qn=1

Hi=0

La=0

Q=0

Me=1 |Me=1

Q=0 |Me=0

Me=0

Q=0

Me=0

Me= 1

Mx=1

Lo=1 |Sm=2

Mx=0 |Lo=0

Sm=10

Mx=0

Lo=1

Sm=10

Abbreviations

Qn: Quantitative Ql: Qualitative  Mx: Mix-methods  Hi: High  Me: Medium
Lo: Low La: Large (>500) Me: Medium (200-500) Sm: Small (=200)
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2.5.4.2 Findings Regarding Subjectively-Measured Use

This part starts with describing characteristics of studies that assessed factors affecting
subjectively-measured use of ePHRs. Then, findings of those studies are summarised.

2.5.4.2.1 Characteristics of Studies

The number of publications that assessed factors affecting subjectively-measured use
of ePHRs was 18.416.19.2438 These 18 publications consisted of 17 unique studies since
Day and Gu reported their study in two publications.?®?° Those 18 studies will be called
subjective use studies from now on. Characteristics of each subjective use study are
summarised in Appendix 14.

As shown in Table 2.8, the study method was quantitative in eight studies,
416,19.24-28 qualitative in six studies,?** and mixed-methods in three studies.*** Survey
design was used by all 17 studies. Whereas sixteen publications were journal articles,
one publication?® was a thesis and the remaining study was a conference proceeding.%®
Fifteen subjective use studies were conducted in the USA, and the remaining two
studies were carried out in New Zealand?**° and Portugal.'® Sixteen publications were
published between 2012 and 2016 whereas the remaining two publications were
published between 2006 and 2011.32% The quality of studies was low (s25%) in nine
studies,+19:24-27:32.36.38 moderate (50%) in four studies,'®?3537 and high (275%) in five

studies.29/30:31.33.34 Tyyo theories were used in three studies: TAM,26:2930 gnd UTAUT 2.16

With regard to population characteristics, the sample size was less than 500 in
12 studies,6:24.26.29-38 patween 500 and 999 in two studies,'®?” and between 1000 and
4999 in three studies.*?>?® Age mean of participants was reported in eight studies and
the average of those means was 60.4 years.??8:31.3234-37 Qn|ly four studies reported age
range of participants,*2:2%3035 and it ranged between 22 and 93 years. Sex of
participants was documented in all subjective use studies except one study,** and the
mean of female percentages was 31.8%. While there were no restrictions on a
participants’ health condition in 11 studies,*16:192427-31.3335 the remaining six studies

focused on patients with diabetes mellitus,?6:323¢-37 chronic diseases,** and HIV.%®

With reference to characteristics of intervention, the name of ePHRs was known
in only ten studies; My HealtheVet,2>272833 MyHealthAtVanderbilt,33" kp.org,* UPMC
HealthTrak,*? DirectMD,?* and DTC PHR.? The setting where ePHRs implemented was
reported in 13 studies; primary care settings,19242529-33.36-38 gpecialised clinics,?’ and
hospitals.?®** ePHRs in all studies provided patients with two main functionalities;
accessing records and messaging providers. Requesting prescriptions service was

provided by ePHRs in all studies except three studies.?'323 ePHRs offered educational
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materials in 11 studies.*2430:32:33:36.37 The following functions were provided by ePHRs in

few studies: booking appointments,*16:1926.33.3637 tracking system,19:25:27-29/%0.32 getting

reminders,2425:27-29130 adding information,*? and checking billing.2*

Table 2.8: Characteristics of Subjective Use Studies

Characteristics

Number of publications (number of studies)

Study method

Quantitative:8, Qualitative:7 (6), Mixed methods:3

Study design |Survey:18 (17), Cohort:0, Case-control:0

Type_ o) . Journal article:16, Conference proceeding:1, Thesis:1
publication

Country USA:15, New Zealand:2(1), Portugal:l

Year of 2000-2005:0, 2006-2011:2, 2012-2016:16
publication

Study quality |0%:4, 25%:5, 50%:4, 75%:5, 100%:0
Theory used [TAM:3 (2), UTAUT2:1

Sample size <500:13(12), 500-999:2, 1000-4999:3, 25000:0
Mean age 60.4 years

Age range 22-93

Sex Female:31.8%

Conditions General:12(11), Diabetes:4, HIV:1, Chronic diseases:1
ePHR name My HealtheVet:4, MyHealthAt Vanderbilt: 2, kp.org:1, UPMC

HealthTrak:1, DirectMD:1, DTC PHR:1

ePHR provided
by

Primary care:11 (10), Hospital:2, Specialised clinic:1

ePHR
functions

Accessing records:17, Booking appointments:7, Refilling
prescriptions:14, Messaging providers:17, Educational
materials:11, Setting reminders:5, Tracking system:6, Adding
information:1, Checking billing:1, Communicating peers:1

Abbreviations

TAM: Technology Acceptance Model, UTAUT 2: Unified Theory of
Acceptance and Use of Technology 2

25.4.2.2 Main

Findings

Findings of each subjective use study are summarised in Appendix 15. The 17 studies
in this group tested the effect of 43 factors on subjective use of ePHRs. Based on the
conceptual framework used by Or and Karsh (2009), these factors were categorised into
four main groups as follows: 30 personal factors, nine human-technology interaction
factors, three organisational factors, and one social factor. Personal factors were
organised into three subgroups: 15 sociodemographic factors, 6 digital divide-related
factors, and 9 health-related factors. Appendix 16 presents factors in each group,
studies that examined each factor, and type of association (positive, negative, and no

association) that each study found between each factor and subjectively-measured use.

52



Chapter 2 Systematic Review

As mentioned in Subsection 2.4.6, any factor must meet three conditions to draw
a definitive conclusion about its effect. In respect to the first condition, thirteen factors
were examined by four studies or more (see Figure 2.9). Of those 13 factors, the effect
of nine factors had a consensus among most studies that assessed them (see Figure
2.9). Seven of those factors met the third condition: perceived usefulness, education
level, perceived ease of use, privacy and security concerns, awareness of ePHRs,
income, and internet access. More details about how these factors met the third
condition and the definitive conclusion drawn about the effect of each factor are outlined

below.

Internet access 3 1
Income . 4
Health status 1 - 3
Awareness of PHR . B
Ehnicity (white) 3 _ 2
Privacy concems [
Perceived ease of use _ . 6

Health literacy 4 2

Factors

Education level _ BT . | 1
Computer literacy _ 5 . _ 2
Sex (female) 2 5
Perceived usefulness 8 1

Age SERRS I

0 1 2 3 4 5 6 T 3 g 10
Number of studies

Positive B Negative No effect

Figure 2.9: Factors Examined by Four or More Subjective Use Studies

53



Chapter 2 Systematic Review

As shown in Figure 2.9, eight studies concluded that patients who perceive that ePHRs
are useful are more likely to adopt them.2°-3537:3 However, one study showed that there
is no relationship between perceived usefulness and subjectively-measured use.?® As
shown in Table 2.9, the latter study had low quality and small sample, and it
concentrated only on patients with diabetes mellitus. Accordingly, the current review
drew the following definitive conclusion: there is a significant positive relationship

between perceived usefulness and subjectively-measured use.

Whereas five studies reported that sex does not affect subjectively-measured
use,?426:2837 two other studies found that females are more likely to use ePHRs.1°% As
presented in Table 2.9, the latter and former studies are comparable in terms of study
method, sample size, and study quality. Thus, this factor did not meet the third condition,

thereby, no decisive conclusion could be drawn for the effect of sex.

The effect of computer literacy was reported by seven studies; five of them
concluded that patients with higher computer literacy are more likely to use
ePHRs,2%/30:33:34.3537 and the remaining two studies did not find any association between
computer literacy and subjectively-measured use of ePHRs.?53¢ As shown in Table 2.9,
all former studies had smaller sizes of samples in comparison with the latter studies,
and four of the former studies were qualitative. Consequently, this factor did not meet
the third condition, thereby, the current review could not draw a definitive conclusion

regarding its effect on subjectively-measured use of ePHRs.

The effect of education level on the subjectively-measured use of ePHRs was
examined by six studies. Five studies pointed out that patients with a higher level of
education are more likely to use ePHRs,*192526.28 gnd only one study reported no
relationship between them.3” As shown in Table 2.9, the latter study recruited only 75
patients with diabetes mellitus. Therefore, it can be concluded that education level

positively affects subjectively-measured use of ePHRs.

Perceived ease of use was tested by six studies.?6:29/30.31.34.35.38 A|| these studies
stated that patients who perceive ePHRs as an easy-to-use system are more likely to
use it. As there are no any contrary findings to this effect of perceived ease of use, the
current review concluded that there is a positive relationship between perceived ease of

use and subjectively-measured use of ePHRs.

While privacy and security concerns negatively influenced the use of ePHRs in
four studies,®333+35 there was no any association between them in one study.*® As
shown in Table 2.9, the latter study had low quality and a small sample of diabetic
patients. Consequently, this review concluded that privacy and security concerns

negatively impact subjectively-measured use of ePHRs.
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Five studies examined the effect of awareness of presence and functions of
ePHRs.31:323537.38 A|| these studies found that patients who are aware of the presence
and functions of ePHRs are more likely to use it. As there are no any contrary findings
to this effect of awareness, the current review concluded that patients who are aware of
presence and functions of ePHRs are more likely to use it.

The influence of income on subjectively-measured use was examined by four
studies.19252837 A|| these studies concluded that patients with higher income are more
likely to use ePHRs. Since there are no any contrary findings to this effect of income,
the conclusion drawn in the current review is that income positively affects subjectively-

measured use of ePHRs.

Of four studies tested the effect of internet access on the subjectively-measured
use of ePHRs, there was a positive relationship in three studies?333% and no relationship
in the remaining study.®* The latter study was qualitative and had a very small sample
size (11 individuals). Therefore, the ultimate conclusion in the current review is that

having internet access positively affects subjectively-measured use of ePHRs.
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Table 2.9: Effects of the Most Tested Factors, Study Method, Quality of
Subjective Use Studies, and Sample Size

Factors Number of studies

Positive association = & |Negative association =0 |Mo association = 1
Perceived Method [Quality {Sample Method |Quality |Sample [Method |Quality [Sample
ul Qn=6 [H=4 |[La=1 |Qn=0 |H=0 |La=0 |[Qn=1 |Hi=0 |La=0
USEIUINESS Q=0 |Me=2 [Me=0 |Q=0 |[Me=0 |[Me=0 |Q=0 |Me=0 |Me=0
Mx=2 |Lo=2 [Sm=7 |Mx=0 |Lo=0 |Sm=0 |Mx=0 |Lo=1 [Sm="1
Positive association = 2  |Negative association =0 |No association = &
Method [Quality |Sample |Method |Quality |Sample [Method |Quality |Sample
Sex Qn=1 (H=0 (La=2 |Qn=0 |H=F0 |La=0 |[Qn=4 |H=0 |[La=2
Q=0 (Me=0 (Me=0 |QF0 |Me=0 |Me=0 |[Q=0 |Me=2 [Me=1
Mx=1 |Lo=2 |Sm=0 [Mx=0 |Lo=0 |Sm=0 |Mx=1 |Lo=3 |Sm=2
Positive association = 5  |Negative association = 0  |No association = 2
Computer Method [Quality |Sample Method |Quality |Sample |[Method |Quality |Sample
i P Qn=0 [H=3 |[La=0 |Qn=0 |[HF0 |La=0 |[Qn=1 |H=0 |La=0
lteracy Q=4 [Me=2 [Me=0 |QF0 [Me=0 [Me=0 [QF0 |Me=0 [Me=0
M¢=1 |Lo=0 [Sm=5 |[Mx=0 |Lo=0 [Sm=0 |Mx=1 |Lo=2 |[Sm=2
Positive association =5  |Negative association =0 |Mo association = 1
Education Method [Quality [Sample |Method |Quality |Sample [Method |Quality [Sample
Qn=5 [H=0 |[La=4 |Qn=0 |H=0 |La=0 |[Qn=0 |H=0 |La=0
level Q=0 |Me=1 [Me=0 |QE0 |Me=0 |Me=0 |Q=0 |[Me=1 |Me=0
Mx=0 JLo=4 [Sm=1 |[Mx=0 |Llo=0 [Sm=0 |Mx=1 [Lo=0 [Sm="1
Positive association =6 |Negative association =0 |No association =0
Perceived Method |Quality |Sample |Method |Quality |Sample [Method |Quality |Sample
sase of use Qn=1 |H=3 |La=1 [Qn=0 [Hi=0 |La=0 |Qn=0 |Hi=0 |La=0
Q=4 [(Me=1 [Me=0 Q=0 |Me=0 |[Me=0 |[Q=0 |Me=0 [Me=0
Myx=1 [Lo=2 |Sm=5 |[Mx=0 [Lo=0 |Sm=0 |Mx=0 |Lo=0 [Sm=0
_ Positive association =0 |Negative association =4 |Mo association =1
Privacy and [Method [Quality Sample |Method |Quality [Sample |Method |Quality |Sample
security Qn=0 [H=0 |(La=0 |@Qn=10 |[H=F3 |La=0 |[Qn=0 |H=0 |La=0
concerns Q=0 [(Me=0 |Me=0 |QF4 [Me=1 [Me=0 Q=0 Me=0 (Me=0
M¢=0 |Lo=0 [Sm=0 |[Mx=0 |Lo=0 |Sm=4 |Mx=1 |Lo=1 [Sm="1
Positive association = &5 |Negative association =0 |No association = 0
Method |Quality |Sample |Method |Quality |Sample |Method |Quality [Sample
g;"’:FEEH”RE:S Qn=0 |H=1 |la=1 |Qn=0 H=0 |La=0 |Qn=0 |HiF0 |la=0
Q=3 [(Me=2 (Me=0 |QI=0 |Me=0 |Me=0 |[Q=0 |Me=0 [Me=0
Mx=2 |Lo=2 |Sm=4 [Mx=0 |Lo=0 |Sm=0 |Mx=0 |Lo=0 |Sm=0
Positive association = 4 |Negative association =0 |No association = 0
Method [Quality |Sample |Method |Quality |Sample [Method |Quality |Sample
Income Qn=3 |H=0 |La=3 |[Qn=0 [H=0 |La=0 |Qn=0 |H=0 |La=0
Q=0 [(Me=2 (Me=0 Q=0 |Me=0 |Me=0 |[Q=0 |Me=0 [Me=0
Mx=1 |Lo=2 |5Sm=1 [Mx=0 |Lo=0 |Sm=0 |Wx=0 |Lo=0 |Sm=0
Positive association =3 |Negative association =0 |Mo association =1
Internet Method |Quality |Sample |Method |Quality |Sample [Method |Quality |Sample
Qn=1 |H=1 |La=0 |@Qn=0 H=0 |La=0 |Qn=0 |H=1 |La=0
access Q=2 [Me=1 [Me=0 |Q=0 [Me=0 [Me=0 [Q=1 |Me=0 |[Me=0
M¢=0 Jlo=1 [Sm=3 |[Mx=0 |Lo=0 [Sm=0 |Mx=0 [Lo=0 [Sm="1
Abbreviati Qn: Quantitative QI: Qualitative Mx: Mix-methods Hi: High Me: Medium
TEVIAUONS || o | ow La: Large (=500) Me: Medium (200-500) Sm: Small (<200)
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2.5.4.3 Findings Regarding Objectively-Measured Use

This part starts with describing characteristics of studies that assessed factors affecting
objectively-measured use of ePHRs. Then, findings of those studies are summarised.

2.5.4.3.1 Characteristics of Studies

The number of publications that assessed factors affecting objectively-measured use of
ePHRs was 48.439-8 These publications consisted of 46 different studies since Ralston
et al. reported their study in two publications®% and Sarker et al. published their study
in two reports.”>"* Those 46 studies will be called objective use studies from now on.
Characteristics of each objective use study are summarised in Appendix 17.

As shown in Table 2.10, the study method was quantitative in all 46 studies. The
study design was survey in 37 studies,*39:40:42-46.48-53,55-60,63-65,67.69-82.85 cohort design in
seven studies,*47:5462666884 gand case-control design in two studies.®*® Whereas 43
publications were a journal article, four studies were a conference proceeding,*3446569.78
and the remaining study was a thesis.® All studies were conducted in the USA, bar six
studies conducted in: Netherlands,”®"*"2 Canada,®® Finland,®” and Argentina.5” Thirty
publications were published between 2012 and 2016 while the remaining 18 publications
were published between 2006-201139:43:48-51,59.60,64,6568,73,74,76,7883-85 Tha study quality
was low (£25%) in 11 studies,?0:4348.56.60.67.68.71.72.76.77 moderate (50%) in six studies,
42,45,5570.7374.82 gnd high (275%) in the remaining 29 studies. Only two different theories

were used in two studies: TAM’® and Innovation Diffusion Theory (IDT).%°

With regard to population characteristics, the sample size was less than 500 in
eight studies,042485361.67.8283 patween 500 and 999 in four studies,*>%>727" petween
1000 and 4999 in eight studies,%:52:6870.71.76.79.81 gand 5000 and more in 26 studies. As
shown in Table 2.10, age mean of participants was reported in 24 studies and the
average of those means was 55.1 years.42444547-49,52-54,57,59,62-68,70-758083 Qnly eight
studies reported age range of participants,*4244.56.63.68.76.83 gnd it ranged from 18 and 98.
Sex of participants was documented in all objective use studies except 3 studies,*3%43
and the mean of female percentages was 53%. While there were no restrictions on a
participants’ health condition in 31 studies, the rest of studies focused on patients with
diabetes,53:55:56.68.70-74.8084 H|\/ 66 Cancer,*24’ multiple sclerosis,®* chronic diseases,®’

elevated lipid,®® and kidney diseases.*?

With reference to characteristics of intervention, the name of ePHRs was known
in 40 StUdieS' Mychart 39-41,47-50,58,59,80,82 kp.Org 4,56,66,68,73/74 MyGroupHeaIth 43,55,64/65,66,84
MyHealthManager,*6:6276.78.7 Djgitaal Logboek,’®"2 Patient Gateway,*>®° PatientSite, 13
MyHealtheVet,%°> MyHealthAtVanderbilt,** Portal Personal de Salud,>” OpenNotes,>*
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HealthView Portal,®* and MyMDAnNderson.*? As shown in Table 2.10, the setting where
ePHRs implemented was reported in 37 studies; primary care settings,30:5455:58,63,64/65,67-
69.80,81.83-85 hogpitals,*+4557 75 specialised clinics,*0:42:46-49.525359.61.66.77 and various settings.
39.41.51,60.70-72 ePHRs in all studies provided patients with two main functions; accessing
records and messaging providers. Requesting prescription service was provided by
ePHRs in all studies except 10 studies,04451:5357.63.70-7280 and pooking appointment
service was provided by ePHRs in all studies except 11 studies.404353:63,67.70-72,75.77,80
ePHRs contained educational materials in 24 studies.*40-44:46:47.53,59-61,64/65,68,70-80 Theg
following functions were provided by ePHRs in few studies: adding information,5%7%
728283 ggsessment tools,*364/6568.76 tracking system,”’” setting reminders,>°# requesting

referrals,®38 communication peers,**” and discussion groups.546°

Table 2.10: Characteristics of objective Use Studies

Characteristics Number of publications (number of studies)

Study method |Quantitative:48 (46), Qualitative:0,  Mixed methods:0
Study design  |Survey:36 (34), Cohort:10, Case-control:2

gﬁﬁﬁgﬂon Journal article:43, Conference proceeding:4, Thesis:1
Country USA:42 (40), Netherlands:3, Canada:l, Argentina:1, Finland:1
gﬁslri(c);tion 2000-2005:0, 2006-2011:18, 2012-2016:30

Study quality |0%:4, 25%:7, 50%:7(6), 75%:8, 100%:22(21)
Theory used TAM:1, IDT:1

Sample size <500:8, 500-999:4, 1000-4999:8, 25000:28 (26)
Mean age 55.1 years

Age range 18-98

Sex Female:53%

General:32 (31), Diabetes:10 (9), Cancer:2, HIV:1, Chronic
diseases:1, Kidney diseases:1, Multiple sclerosis:1

MyChart:11, kp.org:6 (5), MyGroupHealth:6 (5),
MyHealthManager:5, Digitaal Logboek:3, My HealtheVet:2,
ePHR name Patient Gateway:2, PatientSite:2, MyHealthAt Vanderbilt:1,
Portal Personal de Salud:1, OpenNotes:1, HealthView Portal:1,
MyMDAnNderson:1

ePHR provided |Primary care:15 (14), Specialised clinic:12, Various settings:7,
by Hospital:4

Conditions

Accessing records:46, Messaging providers:46, Refilling
prescriptions:36, Booking appointments:35, Educational
materials:24, Adding information:6, Assessment tools:4,
Setting reminders:2, Tracking system:2, Requesting referrals:2,
Communicating peers:2, Discussion groups:1

ePHR
functions

IDT: Innovation Diffusion Theory, TAM: Technology Acceptance

Abbreviations Model
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2.5.4.3.2 Main Findings

Findings of each objective use study are summarised in Appendix 18. The 46 studies in
this group examined the effect of 91 factors on objective use of ePHRs. According to
the conceptual framework used by Or and Karsh (2009), these factors were categorised
into three main groups as follows: 69 personal factors, nine human-technology
interaction factors, and 13 organisational factors. Also, personal factors were organised
into three subgroups: 13 sociodemographic factors, nine digital divide-related factors,
and 47 health-related factors. Appendix 19 presents all factors in each group, studies
that tested each factor, and type of association (positive, negative, and no association)

that each study found between each factor and objectively-measured use.

As mentioned in Subsection 2.4.6, any factor must meet three conditions to draw
a definitive conclusion about its effect. In respect to the first condition, 22 factors were
examined by four or more studies (see Figure 2.10). Of these 22 factors, the effect of
11 factors had a consensus among most studies that assessed them (see Figure 2.10).
Eight of those factors met the third condition: education, income, language, employment
status, internet access, computer access, perceived usefulness, and privacy and
security concerns. More details about how these factors met the third condition and the

definitive conclusion drawn about the effect of each factor are outlined below.

As shown in Figure 2.10, the effect of ethnicity on the use of ePHRs was
examined by 31 studies. While white patients were more likely to use ePHRs in 26
StUdies,4’39’40’41’45’46’47'49’51'52’55'58’59’61’62’63’66’68’73/74’77’78’79’80’82’83’85 ethnicity dld not affect the
objectively-measured use in six studies.*1424870.71.72 Ag shown in Table 2.11, the former
group of studies are comparable to the latter group in terms of study method, sample
size, and study quality. This means that this factor did not meet the third condition.
Accordingly, a definitive conclusion could not be drawn regarding the effect of ethnicity

on patients’ use of ePHRs.

The effect of education level on objectively-measured use was evaluated by 16
studies. Fifteen of those studies concluded that patients with higher level of education
are more likely to use ePHRs,40:42:44:455557.58,66,68,70,71,73/74,77.80.84 The remaining study did
not find any association between them.’? Since the former studies are superior to the
latter study in terms of quality and sample size (see Table 2.11), the current review

concluded that patients with higher level of education are more likely to use ePHRs.
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Perceived ease of use
Privacy concerns
Hospitalizations
Tobacco use

Using insulin

Duration since diagnosed
Perceived usefulness
Number of medications
Health status

Computer access
Internet access

Employment status

Factors

Language

Type of disease
Office visits

Income

Insurance status
Education level
Number of diseases
Ethniciy (white)

Sex (female)

Age

H
e
W
1
_I.I_'l
3
_5__
3 M1
_3___2_
s
AN
8
T 1
6 . 5
9 -1
14 1
12 i3
15 1
5 - 9
26 6
12 [ 3
2

002 46 81012141618 20 22 24 26 28 30 32 34 36 33 40 42

Number of studies

Positive  mNegative  No effect

Figure 2.10: Factors Examined by Four or More Objective Use Studies
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Of 16 studies assessed the effect of insurance status, 12 studies reported that patients
who have private insurance are more likely to use the ePHRs,3940:41,51,52,59, 63,64/65,69,80,62,83
three studies did not find a relationship between them,%86185 and one study stated that
having private insurance decreases the probability of using the ePHRs.%® The factor
“insurance status” did not meet the third condition as the studies were comparable
between groups in terms of study method, sample size, and study quality (see Table
2.11). Thus, it was difficult to draw a definitive conclusion regarding the effect of

insurance status in the current review.

The effect of income was reported in 15 studies; 14 of them found that patients
with higher income tend more to use ePHRs,40:42:45,50,52,55,58,66,75,79,80, 82.84.85 gnd only one
study demonstrated that there is no relationship between them.”®”* The latter study
focused on patients with diabetes, thereby, this may affect its findings. Moreover, the
former studies were superior to the latter study in terms of study quality and sample size
(see Table 2.11). Consequently, the definitive conclusion drawn in the current review is

that income positively impacts the objectively-measured use of ePHRs.

The effect of patient’s language on the objectively-measured use of ePHRs was
investigated by eight studies. Seven of them found that if patients are fluent in the same
language of the system, they are more likely to use that system,3941:46.58.70.71.82 The
remaining study did not find any relationship between the language and use of ePHRs.”?
The latter study focused on diabetic patients and it had a low-quality score (see Table
2.11). Therefore, it could be concluded that patients who are fluent in the same language
of the system are more likely to use it.

Eight studies assessed the influence of employment status, and all those studies
found that employed patients tend more to use ePHRs.40:59.61.66.70-7284 Ag there are no
any contrary findings to the effect of employment status, the current review concluded

that the employed patients are more likely to use ePHRs.

The influence of internet access was tested in seven studies; six of those studies
concluded that patients who have internet access are more likely to use ePHRs,40:55:68.70,
L7374 and only one study did not find any association between internet access and
objectively-measured use.*® As presented in Table 2.11, the latter study had the smallest
sample size among all seven studies, a sample of 72% females, and a low-quality score
(25%). Consequently, this review concluded that having internet access positively

affects the use of ePHRSs.

Whilst having computer access positively influences the use of ePHRs in five
studies,*>55707L7374 gnly one study did not find that relationship.“®¢ As shown in Table

2.11, the latter study had the smallest sample size among the six studies, a sample of
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72% female, and a low-quality score (25%). The current review concluded that having

computer access increases the probability of using ePHRs.

Four studies demonstrated that patients who use insulin are more likely to use
the ePHRs,*®7071.72and only one study did not find any association between insulin use
and objectively-measured use of ePHRs.® It is difficult to make a definitive conclusion
related to the effect of insulin use because the latter study has the highest quality score
and the largest sample size of all five studies, thus, the factor insulin use did not meet
the third condition.

Five studies examined the effect of perceived usefulness, and all those studies
found that patients who perceived ePHRs useful are more likely to use the
system 448717276 Ag there are no any contrary findings to the effect of perceived
usefulness, the definitive conclusion regarding this factor is that patients who perceive

ePHRs as a useful system tend more to use the system.

The effect of privacy and security concerns on objectively-measured use of
ePHRs was tested in four studies.*0454855 All those studies concluded that patients who
have more concerns about the privacy and security of ePHRs are less likely to use the
system. As shown in Table 2.11, there are no contrary findings to the effect of privacy
and security concerns. The current review concluded that privacy and security concerns

negatively affect objectively-measured use of ePHRs.
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Table 2.11: Effects of the Most Tested Factors, Study Method, Quality of Objective
Use Studies, and Sample Size

Factors Number of studies

FPositive agsociation = 26 Negative azsociation =0 Mo aszociation = 6

Ethﬁitit}-’ Method O_ualit'_n.r Sample |Method O_ualit'_n.r sample [Method D.ualit'_-.r Sample
: Qn= 26 |Hi= 19 La=22 |Qn=0 |Hi=0 La=0 Qn=6 |Hi=3 La=4

(white) Q=0 |Me=5 |Me=4 |Q=0 |[Me=0 |[Me=0 |Qi=0 |Me=2 [Me=0

Mx=0 [Lo=2 Sm=0 |[Mx=0 |Lo=0 2m=0 [Mx=0 |Lo=1 sm= 2

Positive azsociation = 15 MNegative agsociation =0 Mo association = 1

Method |Quality |[Sample |Method |[Quality |[Sample [Method [CQuality |Sample

Education Qn=15 |Hi= 3 La=13 |Qn=0 |Hi=0 La=0 Qn=1 Hi= 0 La=0
level Q=0 [Me=5 |[Me=1 |Qi=0 |[Me=0 [Me=0 |Q=0 |Me=0 |Me=1
Mx=0 |[Lo=2 Sm=1 |Mx=30 |[Lo=0 Sm=0 |[Mx=0 |Lo=1 Sm= 0
Positive association = 12 MNegative association = 1 Mo association = 3
Insurance |Method Quality |Sample |Method |Quality |Sample [Method |Quality |Sample
status Qn=12 |Hi=10 |La=9 |GQn=1 [Hi=1 La=1 |Qn=3 |[Hi=3 La=2

{private} Q=0 Me=1 Me=2 [QI=0 Me=0 |Me=0 |[QI=0 Me=0 [|Me=1
Mx=0 |Lo=1 Sm=1 |Mx=0 |[Lo=0 Sm=0 |[Mx=0 |[Lo=0 Sm= 0
FPositive association = 14 Negative azsociation = 0 Mo association = 1
Method |Quality |Sample |Method |Quality |[Sample (Method |Quality |[Sample
Income Qn=14 [Hi=49 La=11 [Qn=0 |Hi=0 La=10 Qn=1 ([Hi=0 La=10
Q=0 Me= 4 Me=1 (QI=0 Me=0 |Me=0 |[QI=0 Me=1 |Me=1
Mx=0 |[Lo=1 Sm=2 |[Mx=0 |Lo=0 Sm=0 [Mx=0 |Lo=0 Sm=0
Positive azsociation =7 MNegative agsociation =0 Mo association = 1
Method |[Quality  [Sample |[Method [Quality [Sample [Method [CQuality |Sample
Language Qn=7 |Hi=4 La=6 On=0 |Hi=0 La=0 Qn=1 Hi= 0 La=1
Ql=0 Me=2 Me=1 (QI=0 Me=0 |Me=0 |[QI=0 Me=0 (Me=0
Mx=0 |Lo=1 Sm=0 |Mx=30 |[Lo=0 Sm=0 |[Mx=0 |Lo=1 Sm= 0
Positive association = 8 MNegative association =0 Mo asszociation = 0
Method |Quality |Sample |Method |Quality |[Sample (Method |Quality |Sample
Qn=2& |[Hi=4 La=6 Qn=0 |Hi=0 La=0 Qn=0 |[Hi=0 La=10

Employment

status Q=0 |Me=1 [Me=1 |Qi=0 [Me=0 |Me=0 |QI=0 |[Me=0 [Me=0
Mx=0 |[Lo=3 Sm=1 |Mx=0 |[Lo=0 Sm=0 |[Mx=0 |[Lo=0 Smi= 0
Fositive azsociation = 6 Negative azsociation = 0 Mo aszociation = 1
Internet Method [Quality |Sample |Method |Quality [Sample [Method |Quality  |[Sample
CQn=86 |Hi=0 La=5 Qn=0 |[Hi=0 La=0 Cn=1 Hi=0 La=0
aCCess Q=0 |Me=3 |Me=0 |Q=0 |[Me=0 [Me=0 |Qi=0 |Me=0 [Me=0
Mx=0 [Lo=3 Sm=1 [Mx=0 |Lo=0 2m=0 [Mx=0 |Lo=1 zm= 1
Positive azsociation = 5 MNegative agsociation =0 Mo association = 1
Method |CQuality |Sample |Method |Quality |[Sample (Method |Quality |Sample
CGI’I’IDU’[EI’ Qn=5 |[Hi=0 La=5 Qn=0 |[Hi=0 La=0 Cn=1 Hi=0 La=0
access Q=0 [Me=4 |Me=0 |Qi=0 [Me=0 [Me=0 |Qi=0 |Me=0 |Me=0
Mx=0 |Lo=1 Sm=0 |Mx=030 |[Lo=0 Sm=0 |[Mx=0 |Lo=1 Sm=1
Positive association = 3 MNegative association =0 Mo association = 1

Method [Qusality  |Sample |Method |Quslity [Sample [Method |Quality  |Sample
Insulin use [@n=2 [Hi=0 La=13 Qn=0 |Hi=0 La=0 Qn=1 Hi= 1 La=1
Ql=0 Me=1 Me=0 (QI=0 Me=0 |Me=0 |[QI=0 Me=0 ([Me=0
Mx=0 |[Lo=2 Sm=0 |Mx=030 |[Lo=0 Sm=0 |[Mx=0 |[Lo=0 Sm= 0
FPositive association = 5 Negative azsociation = 0 Mo aszociation = 0
. Method |Quality |Sample |Method |Quality |[Sample (Method |[Quality |Sample
Perceived GQn=5 |[Hi=0 La=4 Qn=0 |Hi=0 La=0 Gn=0 |[Hi=0 La=10
usefulness 5= fme=1 [Me=0 |@=0 |Me=0 [Me=0 |@=0 [Me=0 |Me=0
Mx=0 |[Lo=4 sm=1 [Mx=0 |Lo=0 2m=0 [Mx=0 |Lo=0 sm= 0

A Positive association = 0 Menative association = 4 Mo association =10
Privacy and [Method [Quality |Sample |Method |Quality |Sample |Method |Quality |Sample
SEEUFit‘y’ Qn=0 |Hi=0 La=0 Gn=4 |Hi=0 La=2 Qn=0 [Hi=0 La=0

concerns Q=0 he=10 Me=0 (QI=0 Me=2 |Me=0 |[QI=0 Me=0 (Me=0

Mx=0 [Lo=0 Sm=0 [Mx=0 |lLo=Z Sm=2 [Mx=0 |Lo=0 am=10

Abbreviations | Qn: Quantitative Ql: Qualitative Mx: Mie-methods Hi: High  Me: Medium
Lo: Low La: Large (=500} Me: Medium {200-500) Sm: Small {<200)
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2.6 Discussion

In keeping with the PRISMA statement, this section starts with summarising and
discussing the main findings of the current review. In the second subsection, strengths
and weaknesses of this review were outlined. Lastly, practical and theoretical

implications were presented in the conclusion subsection.
2.6.1 Summary of Main Findings

This systematic review aimed to identify the factors affecting patients’ use of or intention
to use ePHRs. The current review included 79 individual studies. Factors affecting
intention to use, subjectively-measured use, and objectively-measured use were
examined in 20, 17, and 46 studies, respectively. The quality of objective use studies
was higher than the quality of intention and subjective use studies. More specifically, 29
objective use studies have a high-quality score (=75%) whereas only five subjective use
studies and three intention studies have a high-quality score. However, most objective
use studies used secondary data extracted from patients’ records, and those studies

focused mainly on personal factors.

The current review identified more than 120 different factors: 55 factors related
to intention to use, 43 factors regarding subjectively-measured use, and 91 factors
related to objectively-measured use. Factors regarding each outcome were categorised
into groups according to the conceptual framework used by Or and Karsh (2009). In
spite of this large number of factors, the current review drew definitive conclusions
regarding the effect of only 15 factors. Definitive conclusions regarding the effect of other
factors could not be drawn either because many factors were tested by very few
numbers of studies (< 4 studies), or there was no consensus among the included studies
on their effect. This does not mean that those factors are not influential; therefore, they

should not be overlooked.

Of the 15 factors that had a definitive conclusion regarding their effects, three
factors affected each of intention to use, subjectively-measured use, and objectively-
measured use: perceived usefulness, internet access, and privacy and security
concerns (see Figure 2.11). Other two factors influenced each of subjectively-measured
use and objectively-measured use: income and education level. The effect of the
following five factors on only intention to use was concluded: facilitating conditions,
internet use, health status, ethnicity, and sex. Two factors influenced only subjectively-
measured use: awareness of ePHRs and perceived ease of use. The remaining three
factors affected only objectively-measured use: language, employment status, and

computer access (see Figure 2.11). The effect of those 15 factors is discussed below.
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Intention to use Subjective use

Facilitating conditions (+)

Awareness of ePHRS (+)

Internet use (+)

Perceived ease of use (+)

Health status (no)
Ethnicity (no)

Perceived usefulness (+)

Internet access (+)

Sex (no)

Privacy and security
concerns (-)

Income (+)

Education level (+)

Language (same ePHRS language) (+)

Employment status (employed) (+)
Computer access (+)

Objective use

e ,
i (+): positive relationship  (-): negative relationship  (no): no effect :
i

Figure 2.11: Factors that had Definitive Conclusion Regarding their Effect

Starting with perceived usefulness, the current review concluded that patients who
perceive ePHRs as a useful system are more likely to use and intend to use it. This
effect may be attributed to the fact that perceived usefulness represents the extrinsic
motivation of doing any behaviour according to several theories; such as IDT (Rogers,
2003), Motivational Model (MM) (Davis et al., 1992), TAM (Davis, 1989), and UTAUT
(Venkatesh et al., 2003). As outlined in Chapter 1, ePHRs have several benefits that are
enough to make patients perceive ePHRs as a useful system (e.g. increasing patient
empowerment, saving time, saving efforts, enhancing knowledge, and improving patient
safety) (Alyami and Song, 2016; Morton, 2012; Pagliari et al., 2007a). This effect of
perceived usefulness was supported by several systematic reviews relevant to the
current review; Jabour and Jones (2013), Najaftorkaman et al. (2014), Or and Karsh

(2009), and Thompson et al. (2016).
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The current review drew a conclusion that patients with internet access tend
more to use and intend to use ePHRs. This association may be attributed to the
assertion that internet access is an essential requirement for using ePHRs, thus, having
internet access may reduce patients’ perception of barriers of using the system
(Wakefield et al., 2012). Further, patients who have internet access are more likely to
be internet users and, thereby, they are more likely to have less computer anxiety and
higher self-efficacy. Individuals with less computer anxiety and higher self-efficacy tend
more to use ePHRs (Archer and Cocosila, 2014; Assadi, 2013; Beenkens, 2011,
Daglish, 2013; Klein, 2007a; Laugesen, 2013). The effect of internet access was
confirmed by several systematic reviews relevant to the current review; Amante et al.
(2014), Najaftorkaman et al. (2014), Or and Karsh (2009), Sakaguchi-Tang et al. (2017),
and Thompson et al. (2016).

The following conclusion was drawn regarding the effect of privacy and security
concerns: patients who have more concerns about the privacy and security of ePHRs
are less likely to use and intend to use them. This effect of this factor may be attributed
to the fact that ePHRs typically contain personal and sensitive information, which
patients are always concerned about (Daglish, 2013; Howell et al., 2016). This finding
is consistent with findings of numerous systematic reviews relevant to the current review
(e.g. Najaftorkaman et al., 2014; Powell, 2017; Sakaguchi-Tang et al., 2017; Thompson
et al., 2016).

Patients with higher income were more likely to use ePHRs. This positive
association may be attributed to the fact that patients with higher income are more likely
to have an internet access and computers (Chawla and Joshi, 2018; Cho et al., 2010;
Rainie, 2010; Rhee and Kim, 2004; Schickedanz et al., 2013), thus, they are more likely
to perceive fewer barriers of using ePHRs. This effect of income was supported by other
systematic reviews similar to the current review; Amante et al. (2014), Najaftorkaman et
al. (2014), Or and Karsh (2009), and Thompson et al. (2016).

With respect to education level, the conclusion drawn in the current review was
that patients with higher level of education are more likely to use ePHRs. This positive
association may be attributed to the fact that patients with higher level of education are
less likely to find difficulty using the system for the following reasons. Firstly, people with
higher level of education are more likely to be computer savvy, use the internet, and
have a higher level of health literacy (Baker et al., 2003; Paasche-Orlow et al., 2005;
Rainie, 2010; Rhee and Kim, 2004). Secondly, people with higher level of education
usually have less computer anxiety (Ellis and Allaire, 1999; Howard and Smith, 1986;
Igbaria and Parasuraman, 1989). Thirdly, people with higher level of education have

greater ability to learn a new innovation (Agarwal and Prasad, 1999). Lastly, people with
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a higher level of education are more likely to own the main requirements for using
ePHRs; which are computer and internet access (Cho et al., 2010; Schickedanz et al.,
2013). Several systematic reviews relevant to the current review confirmed this effect of
education level: Amante et al. (2014), Najaftorkaman et al. (2014), Or and Karsh (2009),
Powell (2017), and Thompson et al. (2016).

The current review drew the following conclusion regarding the effect of
facilitating conditions: patients who perceive that they have enough organisational
support (e.g. training, manuals, and technical assistance) are more likely to intend to
use ePHRs. This relationship may be attributed to the fact that availability of training,
manuals, and technical assistance may make patients more confident in using ePHRs.
Facilitating conditions are considered one of the main predictors in several behaviour
theories; Model of Personal Computer Utilisation (MPCU) (Thompson et al., 1991),
UTAUT (Venkatesh et al., 2003), and TPB (Ajzen, 1985). This finding is consistent with
findings of other systematic reviews similar to the current review (e.g. Najaftorkaman et
al., 2014; Or and Karsh, 2009; Powell, 2017; Sakaguchi-Tang et al., 2017; Thompson
et al., 2016).

It was concluded in the present review that patients who use the internet are
more likely to intend to use ePHRs. This may be attributed to the fact that patients who
use the internet are more likely to have less computer anxiety and higher self-efficacy,
thereby, they tend more to use ePHRs (Archer and Cocosila, 2014; Assadi, 2013;
Beenkens, 2011; Daglish, 2013; Klein, 2007a; Laugesen, 2013). The effect of internet
use was supported by a systematic review conducted by Or and Karsh (2009).

The current review concluded that patients’ health status does not influence their
intention to use ePHRs. This may be attributed to the fact that patients with high and
poor health status may have the same level of intention to use ePHRs. Specifically,
while patients with high health status are more likely to have higher self-efficacy in using
the system, they are less likely to perceive that the system is useful for them due to lack
of need for interaction with healthcare providers. In other words, patients with good
health are able to use the system, but they do not have the extrinsic motivation to use
it. In contrast, while patients with poor health status are more likely to perceive that the
system is useful for them due to the frequent need of interaction with healthcare
providers, they are more likely to have lower self-efficacy in using the system. In other
words, patients with poor health have the extrinsic motivation to use it, but they are not
able to use it. The following systematic reviews confirmed this effect of health status:
Najaftorkaman et al. (2014), Or and Karsh (2009), Powell (2017), and Thompson et al.
(20186).
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In relation to sex, the current review concluded that sex is not a predictor of
intention to use ePHRSs. Studies in the current review assessed only the direct effect of
sex on the intention to use. However, several scholars recommend researchers to use
the factor “sex” as a moderator because it affects differently the direct predictors of
intention to use (Alaiad and Zhou, 2015; Faqgih and Jaradat, 2015; Richards, 2012; Rho
et al., 2015; Venkatesh et al., 2003; Venkatesh et al., 2012; Wu, 2013). For example,
while the effect of perceived usefulness on intention to use is stronger among males,
the relationship between perceived ease of use and intention to use is stronger among
females (Venkatesh et al., 2003; Venkatesh et al., 2012). Accordingly, the findings of
studies regarding the effect of sex on intention to use may result from assessing the
direct effect of sex instead of moderating effect. In a systematic review similar to the
current review, most included studies that assessed the effect of sex found that sex did

not affect directly intention to use (Or and Karsh, 2009).

The conclusion drawn in the current review regarding the effect of ethnicity is
that there is no relationship between ethnicity and intention to use. As wthe factor “sex”,
studies in the current review assessed only the direct effect of ethnicity on the intention
to use. It is highly advised that researchers assess the moderating effect of ethnicity as
it influences differently the direct predictors of intention to use (Goel et al., 2011a; Goel
et al., 2011b; Wen et al., 2010). For instance, while the relationship between perceived
usefulness and intention to use is stronger among white people (Wen et al., 2010), the
effect of ease of use and social influence on intention to use is stronger among non-
white people (Goel et al., 2011b; Neufeld, 2015). Consequently, the findings of studies
regarding the effect of ethnicity on intention to use may be attributed to assessing the
direct effect of ethnicity instead of moderating effect. This finding regarding the effect of
ethnicity is consistent with the finding of a systematic review relevant to the current
review (Or and Karsh, 2009).

A positive relationship between the awareness of ePHRs and use of ePHRs was
concluded in the current review. This relationship may be attributed to the fact that
patients need to be aware of the presence of the system and its services in order to
make a decision on whether to use or not. Awareness of a presence of an innovation
and its functions is considered as the first step of the innovation-decision process
according to the IDT (Rogers, 2003). The effect of this factor was supported by two

systematic reviews conducted by Powell (2017) and Thompson et al. (2016).

The conclusion drawn in this review regarding the effect of perceived ease of
use was that patients who perceive ePHRs as an easy-to-use system are more likely to
use it. This may be attributed to the fact that patients need adequate computer and

internet skills to use ePHRs. Further, they may need to access it without any help from
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others to protect their privacy, thereby, the ease of use of the system may be crucial for
using it. Perceived ease of use is regarded as an influential factor in various theories
and models such as IDT (Rogers, 2003), MM (Davis et al., 1992), TAM (Davis, 1989),
and UTAUT (Venkatesh et al., 2003). This effect of perceived ease of use was supported
by other systematic reviews similar to the current review (i.e. Najaftorkaman et al., 2014;
Or and Karsh, 2009; Sakaguchi-Tang et al., 2017; Thompson et al., 2016).

In regard to language, the present review concluded that patients who are fluent
in the same language of the system are more likely to use it. This finding can be
reasonably attributed to the assertion that patients whose first language is the same
system language are more likely to perceive the system intelligible, and this may make
them perceive the system easy to use. Two systematic reviews similar to the current
review confirmed this effect of language; Or and Karsh (2009) and Thompson et al.
(2016).

With respect to employment status, the review concluded that employed patients
are more likely to be users of ePHRs. This positive association may be attributed to the
assumption that employed patients are more likely to have an internet access and
computers (Cho et al., 2010), thus, they are more likely to perceive fewer barriers to
using ePHRs. Further, employed patients are more likely to perceive that ePHRs are
easy to use (Noblin, 2010). This finding regarding employment status is consistent with
the finding of the following systematic reviews; Najaftorkaman et al. (2014), Or and
Karsh (2009), and Thompson et al. (2016).

The last conclusion drawn in the current review was that patients with computer
access are more likely to use ePHRSs. This association may be attributed to the assertion
that computer access is an essential requirement for using ePHRs; thus, having
computer access may reduce patients’ perception of barriers for using the system
(Wakefield et al., 2012). Further, patients who have computer access are more likely to
have less computer anxiety and higher self-efficacy. It is well-known that individuals with
less computer anxiety and higher self-efficacy tend more to use ePHRs (Archer and
Cocosila, 2014, Assadi, 2013; Beenkens, 2011; Daglish, 2013; Klein, 2007a; Laugesen,
2013). This effect of internet access was supported by several systematic reviews
relevant to the current review; Amante et al. (2014), Or and Karsh (2009) and Thompson
et al. (2016).

69



Chapter 2 Systematic Review

2.6.2 Strengths and Weaknesses

In line with the PRISMA statement, this section was dedicated to determining the

strengths and weaknesses of the current review through the following subsections.
2.6.2.1 Strengths

The current systematic review has many strengths that make it a robust review, and
these strengths are as follows. First, the current review follows all the applicable
PRISMA statement items in order to conduct a systematic, transparent, replicable, and
reliable review. Second, of six reviews relevant to the current review (i.e. Amante et al.,
2014; Jabour and Jones, 2013; Najaftorkaman et al., 2014; Or and Karsh, 2009; Powell,
2017; Thompson et al., 2016), it is the only review that differentiated between factors
affecting the intention to use, subjectively-measured use, and objectively-measured use
of ePHRs, and this provides more accuracy in identifying the factors. Third, all study
methods that are appropriate for answering the current review question were included
in this study. In other words, this review did not focus on a certain empirical method such
as qualitative or quantitative. Fourth, it is the only review of the six reviews that tried to
reduce the publication bias through including published and unpublished literature (grey
studies). Fifth, in comparison with the previous six reviews, it is the only review that used
five search sources in order to retrieve the maximum number of relevant studies (i.e.
searching bibliographic databases, checking reference lists, hand searching, contacting
experts and professionals, and web searching). Moreover, it is the only review that
searched 44 different bibliographic databases. Sixth, the search terms in this review
were the most comprehensive in all six previous systematic reviews. Seventh, this
review appraised the quality of the included studies using a tool that is specifically for
reviews that include quantitative, qualitative, and mixed-methods studies. Furthermore,
it is the only review that presents the quality of included studies in different ways. Eighth,
this review included a large number of relevant studies, which reached 79 different
studies. Ninth, this review found the largest number of factors (more than 120 different
factors) in comparison with the other six reviews. Tenth, in order to enhance
understanding of the effect of factors, the current review used a conceptual framework
used by Or and Karsh (2009) for grouping the factors affecting each outcome into main
categories (i.e. personal, human-technology interaction, organisational, and social
factors). Eleventh, the current review is the first review that drew definitive conclusions
regarding the effect of factors, and this was based on predefined criteria developed by
the reviewer. Last, the current review identified the type of relationship (i.e. positive,

negative, and no relationship) for each factor tested in each study.
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2.6.2.2 Weaknesses

Despite these numerous strengths, the current review has the following limitations. First,
although investigating factors affecting the use of ePHRs among healthcare providers
and caregivers are very important (Haun et al., 2014; Or and Karsh, 2009), this study
concentrated on patients’ adoption only for the following reasons: (1) ePHRs is designed
to be used by patients in the first place, thereby, their adoption is the most important
aspect to be assessed. (2) The focus of the main project in this dissertation is patients.
(3) The factors that impact the use of ePHRs among providers and caregivers are

different to some extent from those affecting patients’ adoption (Thompson et al., 2016).

Second, this study focused on the adoption of tethered PHRs, thus, this may
mitigate the generalisability of this review to other types of ePHRs (i.e. stand-alone and
integrated PHRs). This may be attributed to the fact that standalone and integrated
PHRs have features and functions different from the tethered PHRs, thereby, the factors
affecting patients’ use of each type of ePHRs might be different (Assadi, 2013; Cocosila
and Archer, 2014; DesRoches et al., 2010). It was necessary that this study focuses on
tethered PHRs because it is the same system type that is used in England (Patient
Online) (NHS England, 2017), and it is the most common type in the world (Davis, 2008;
Emani et al., 2012; Thompson et al., 2016).

Third, the search process was restricted to studies published in 2000 onwards.
This is because the previous reviews found that most studies in this area were published
after 2005 (Najaftorkaman et al., 2014), and findings of earlier studies may be different
from the recent studies since the huge widespread of the internet and technology in the
last two decades. However, this restriction might not affect the findings of this review
because this review did not find any relevant study published between 2000 and 2005,
and this may indicate that this review has a very low risk of missing studies published
before 2000.

Fourth, findings of this review may not be generalisable to other contexts rather
than the USA context since most of the included studies (67 studies) were conducted in

the USA. Further, none of the included studies in this review was conducted in England.

Fifth, since this review did not exclude studies because of their low-quality, 28
low-quality studies were included in this review. However, including those studies was
essential as the purpose of this review is to explore and select the most influential factors
in order to be examined empirically in the current project. Further, the quality of studies

was considered when drawing conclusions.

Last, data were not synthesised statistically in this review (e.g. meta-analysis).

A statistical synthesis could not be performed because of the heterogeneity of included
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studies in terms of study designs, intervention characteristics, population characteristics,
and outcome characteristics. Further, relationships between factors were examined
using different statistical analyses; significant test, odds ratio, Pearson’s r, and/or path
coefficients. In addition, few studies reported data enough to calculate simple statistics
such as odds ratio.

2.6.3 Conclusion

The aim of this review was to systematically review the evidence regarding factors that
influence patients’ use of and intention to use tethered PHRs. The review included 79
relevant studies with varied qualities. The studies were grouped into three categories
based on the measured outcomes; intention to use, subjectively-measured use, and
objectively-measured use. In the current review, 20 studies tested the effect of 55 factors
on the intention to use ePHRs, 17 studies assessed the influence of 43 factors on the
subjectively-measured use, and 46 studies examined the impact of 91 factors on the
objectively-measured use of ePHRSs. In spite of this large number of factors, definitive
conclusions were drawn regarding the effect of only 15 factors. This is either because
most factors were tested by very few numbers of studies, or studies found contrary
findings. Based on the conclusions drawn in the current review, practical implications
are formulated in the next subsection. Then, theoretical implications are outlined in the

second subsection.
2.6.3.1 Practical Implications

The findings of this review are very important to inform practices, health systems, policy
makers, and ePHRs’ designers about the factors affecting use and intention to use
ePHRs. The current review concluded that several personal factors affecting patients’
adoption of ePHRs: income, education, employment status, language, using the
internet, and having computer and internet access. Accordingly, providers of ePHRs
should assess the characteristics of patients in the setting where the system will be
implemented. If their characteristics are not comparable with the characteristics of users
of the system that were found in the current review, system providers should postpone
the implementation of the system and provide suitable solutions and intervention to
convince those groups to use the system. For example, providers should offer computer
and internet access with discounted prices for those who do not have them and cannot
afford them, or they should provide computers and internet access in public places, such
as public libraries, city halls, and healthcare settings. Another instance is that designers
of ePHRs should develop a system with different languages if there is more than one
language spoken in a community where the system is implemented (Ochoa lll et al.,
2017).
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As the current study concluded that patients who perceive ePHRs as a useful
system are more likely to use and intend to use it, developers of ePHRs should consider
incorporating functions and features that fit patients’ preferences and desires. To this
end, patients should be involved in the process of designing and developing the system
so as to identify the required functions of ePHRs and information that patients would like
to see in their records. Further, practices must perform advertising campaigns regarding
benefits of ePHRs before and after implementation process to increase the perceived
usefulness of ePHRs.

The current review inferred that patients who perceive ePHRs as an easy-to-use
system are more likely to use it. Therefore, developers of ePHRs should involve potential
users in the process of designing and developing the system. Further, they should pilot
test the system using potential users before implementing it to determine any difficulty
to use. Moreover, ePHRs should present patients’ medical records in a clear and
understandable way and without medical jargons. In this regard, developers should
embed a feature that assists patients to understand medical terms and numbers and
complex health information. Practices should give patients a chance to try a beta version
of the system through a computer in a waiting room to enhance their perceptions of its

ease of use.

This review inferred that patients with high concerns regarding the privacy and
security of ePHRs are less likely to use or intend to use ePHRs. Therefore, developers
of ePHRs should keep patient records as private as possible by protecting the system
using strong security measures, such as strong firewalls, complex and long passwords,
regular security reviews, and regular website updates. Additionally, policy makers
should develop a policy to assure handing out the usernames and passwords in an
appropriate and correct way. Further, practices should alleviate privacy and security
concerns by advertising campaigns, which assure patients that the website is secure,
and third parties or unauthorised people cannot get access to their records. These
advertising campaigns should inform patients about the security measures used in
protecting the system, the laws and regulations that practices follow to protect their
privacy, how they can use it safely, and how to deal with any suspicious and hacking

activities.

This review concluded that facilitating conditions positively affect the intention to
use ePHRs. Therefore, practices should provide patients with manuals and guidelines
demonstrating how they can use the system. Such guidelines should be simple,
understandable, and in different formats (e.g. written, video, and audio). The guidelines
should be written and recorded in spoken languages in the community where the system

is implemented. Furthermore, practices should provide online assistance and technical
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support so as to solve any technical issues that face patients when using the system. It
also seems advisable that practices educate patients how to use Patient Online through
practical training sessions. The abovementioned facilitating conditions (i.e. guidelines,
technical support, and training sessions) should be provided more for patients who are
unemployed, nonusers of the internet, with lower level of education, with lower income

level, and without computer and internet access.

The current review found that patients who are aware of the presence of the
system and its functions are more likely to use it. Accordingly, practices should increase
patients’ awareness of the system using advertising campaigns through different
marketing channels, such as public media (e.g. television, radio, and newspapers),
social media (e.g. Facebook, Twitter, and YouTube), emails, mails, automated
messages on practices’ telephone system, and advertisements in general public areas
(e.g. shopping centres, healthcare settings, highway streets, and universities). In
addition to these channels, face-to-face communication may be one of the most effective
ways to increase the awareness of ePHRs (Andrews and Shimp, 2017; Kotler and
Armstrong, 2017); physicians, nurses, and receptionists can play an important role in

improving the publicity of ePHRs.
2.6.3.2 Theoretical Implications

Theoretical implications are formulated in this section based on the flaws of included
studies and limitations of the current review. All included studies examined independent
variables and dependent variables at one point in time. For this reason, those studies
are subject to the common method bias (CMB) (Assadi, 2013; Bhattacherjee, 2012;
Gebauer et al., 2013). This bias results from assessing dependent and independent
variables at the same time and/or using the same data collection instrument
(questionnaires) (Bhattacherjee, 2012; Campbell and Fiske, 1959). CMB inflates the
results of analysis and, thereby, it can lead to invalid conclusions (Podsakoff et al., 2003;
Straub et al., 2004). Therefore, future researchers should avoid this bias through
examining the independent variables and dependent variables at two different points in
time and using two different instruments (such as questionnaires, system logs, and
patient records). The current research will address this shortcoming by there being time
between the measurement of independent variables (e.g. performance expectancy and
effort expectancy) and the measurement of dependent variable (i.e. use behaviour), and

by using two different data collection instruments (i.e. questionnaires and system logs).

The majority of studies in this review were carried out in the USA (69/79).
Therefore, the findings of this review cannot necessarily be generalised to other

countries because the factors that affect the use of ePHRs may be different from
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contexts to contexts and from country to country. Researchers should conduct studies
in other developed countries such as England in addition to developing countries. The
empirical study in this project will be carried out in England.

Of all included studies, only 11 studies were theory-based though using a
theoretical framework has several benefits, as mentioned in Section 1.3. Further, the
majority of those 11 studies utilised TAM despite the existence of other competing
theories such as UTAUT and TRA. Hence, the current review recommends researchers
to conduct more theory-based studies and adopt other theories rather than TAM. In line
with this recommendation, the current research will be a theory-based study.

The methodological quality of quantitative studies included in this review was
moderate. To be more precise, representativeness of the sample, appropriateness of
measurements, comparability of groups, and completeness of outcome data were met
by 42%, 53%, 67%, and 49% of studies, respectively. Therefore, researchers should
consider these four quality criteria when conducting quantitative studies. Most qualitative
studies in the current review met all quality criteria except the fourth criterion (i.e.
considering the researchers’ influences). Thus, researchers should pay more attention
to explain how their perspective, role, and interactions with participants affected the
findings of their qualitative studies. In respect to the mixed-methods studies, of 11 quality
criteria, only two criteria were met by most of the studies (i.e. considering the context
effect and appropriateness of the design). Thus, future mixed-methods studies should
focus on the 11 criteria. All quality items of the MMAT will be considered in the current

empirical study.

Most of the studies included in the current review focused on personal factors.
To put it differently, while the effect of social factors on the objectively-measured use
was not tested by any study, its effect on the intention to use and subjective use was
assessed by only two and one studies, respectively. Likewise, the effect of
organisational factors on use and intention to use was examined by very few studies.
Future studies should pay more attention to social and organisational factors. The
current study will assess factors from different groups (i.e. personal, human-technology

interaction, organisational, and social factors).

Although the studies in this review tested more than 120 factors, several factors
were not tested at all, such as environmental factors (e.g. lighting, temperature,
ventilation, and noise) (Salvendy, 2001; Sanders and McCormick, 1998). Other factors
were tested by studies included in other reviews but not this review (because they did
not meet all eligibility criteria); such as health consciousness, perceived complexity of

treatment, autonomy, self-management perception, provider quality measure, trust in
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the provider, interoperability, promotional ads, and social divide. Consequently, the
present review recommends researchers to take into account the abovementioned
factors when examining the factors affecting adoption of ePHRs. These factors were not
ultimately considered in the current study as it followed a systematic way to develop the
model (see Section 3.2), and adding them to the developed model will make the model

non-parsimonious and difficult to be examined.

Assessing moderating and mediating effects on relationships between the
independent variables and dependent variables enhances understanding of factors that
affect the adoption (Or and Karsh, 2009). However, no study included in this review
examined moderating and mediating effects on the proposed relationships. Therefore,
future research should test the effect of moderators and mediators. The current research

will propose moderators and mediators.

As mentioned before, this review focused on factors that influence the initial use
of and intention to use ePHRs. Therefore, studies that assessed the effect of factors on
continuing use were excluded. Identifying the factors that impact the continuing use is
considered very important since long-term viability and eventual success of information
technology count on its continuing use more than initial use (Bhattacherjee, 2001;
Forquer et al., 2014; Gebauer et al., 2013; Nijland et al., 2011). As a consequence,
further studies and systematic reviews should be carried out to assess factors that affect
continuing use of ePHRs. The current research will not examine factors that affect
continuing use of ePHRs as this requires the researcher to employ longitudinal survey
design, and this design is risky and impractical for projects restricted with time and

resources (Bowling, 2014; Collis and Hussey, 2014; Saunders et al., 2015).

This review focused on factors that affect the use of tethered PHRs. Thus,
studies that assessed other types of ePHRs were not included in this review. While there
are likely to be several common factors, researchers should conduct other reviews to
identify the factors affecting the use of integrated and standalone PHRs. The current
review did not follow this recommendation since tethered PHRs is the most common
type of ePHRs (Davis, 2008; Emani et al., 2012; Thompson et al., 2016), and is the
system type used in England (Patient Online) (NHS England, 2017).

Lastly, this review focused on factors that affect ePHRs use only among patients.
Since the factors that impact use of ePHRs among physicians and caregivers may differ
from factors that influence use of ePHRs among patients, further reviews should be
carried out to assess the factors that affect ePHRs use among physicians and
caregivers. The current research did not address this recommendation as Patient Online

is designed to be used by healthcare consumers in the first place (NHS England, 2017).
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2.7 Chapter Summary

This chapter achieved the first aim of the main study which is to systematically review
the evidence regarding factors that influence patients’ use of or intention to use ePHRs.
To begin with, the concept of the “systematic review” was defined. Then, the research

aim and objectives were outlined.

Selection of the review methods started with determining and justifying the study
eligibility criteria according to seven characteristics of studies: population, intervention,
outcome, study design, the language of study, year of publication, and type of
publication. Then, the current review identified five search sources: bibliographic
databases, hand searching, backward and forward reference list checking, contacting
experts and professionals, and searching two web engines. Three groups of search
terms were developed according to population, intervention, and outcome. For selecting
studies, the reviewer screened the title and abstract, and then he read the full text of
studies that included from scanning the title and abstract. The data were extracted using
data extraction form. The current review used the Mixed Methods Appraisal Tool
(MMAT) for assessing the quality of included studies. The findings of studies were
synthesised narratively in this review. The factors were categorised into subgroups
based on a conceptual framework used by Or and Karsh (2009). The reviewer identified

three conditions in order to draw a conclusion regarding the effect of a factor.

The number of all included studies from all search sources reached 79. Most
included studies were quantitative, survey, journal article, published in the USA,
published between 2012 and 2016, and not theory-based studies. The study quality was
low (£25%) in 31, moderate (%50) in 14 studies, and (275%) high in 34 studies. The
current review identified more than 120 different factors: 55 factors related to intention
to use, 43 factors regarding subjectively-measured use, and 91 factors related to
objectively-measured use. In spite of this large number of factors, the current review
was able to draw definitive conclusions regarding the effect of only 15 factors, which
are: perceived usefulness, internet access, privacy and security concerns, income,
education level, facilitating conditions, internet use, health status, ethnicity, sex,
awareness of ePHRs, perceived ease of use, language, employment status, and

computer access.

The discussion section started with summarising and discussing the main
findings of the current review. Then, strengths and weaknesses of the present review
were outlined. Lastly, practical and theoretical implications were presented in the

conclusion subsection.
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Chapter 3 Conceptual Model Development

3.1 Introduction

This chapter is devoted to achieving the second objective of the current study; which is
to develop a conceptual model suitable for the context of ePHRs adoption. This chapter
starts with explaining the processes of developing a conceptual model in Section 3.2. In
Section 3.3, the researcher reviews the main theories and models relevant to human
behaviour and technology adoption. Section 3.4 shows the process of selection of an
appropriate model for the context of this study. In Section 3.5, the selected model is
tailored to the context of this study by selecting and mapping the constructs relevant to
the current study. The researcher defines the selected constructs and identifies the
relationship between them in Section 3.6. The final conceptual model is presented in

Section 3.7. This chapter is summarised in the final section (3.8).

3.2 Process of Conceptual Model Development

According to Walker and Avant (2011), developing a conceptual model consists of two
processes; derivation and synthesis (see Figure 3.1). The derivation process entails
three steps; conducting an extensive review of literature in other disciplines (e.g.
psychology, sociology, and information systems), choosing a suitable theory, and
tailoring the selected theory to examine a phenomenon of interest (Walker and Avant,
2011). The synthesis process comprises three steps; defining the concepts of each
construct in a way suitable for the phenomenon of interest, specifying relationships
between constructs, and presenting constructs and propositions in a well-organised
model (Walker and Avant, 2011). The current study followed the above-mentioned steps
in order to develop the conceptual model. More details about these steps are provided

in the following five sections.
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Figure 3.1: Steps of Model Development

3.3 Overview of Behavioural Theories and Models

In this section, the researcher aimed to perform the first step of the model development
by reviewing behavioural theories and models originated from various disciplines such
as psychology, sociology, and information systems. Several theories and models have
been adopted and adapted in similar contexts of the current study. However, the scoping
review and the systematic review showed that twelve theories could be adopted in the
context of ePHRs and CHITs. Thus, those theories and models were explored in this

section.

3.3.1 Innovation Diffusion Theory (IDT)

In 1962, a sociologist, Rogers, developed the Innovation Diffusion Theory (IDT) to
understand how a new innovation spread through a certain social system (Rogers,
2003). He defined diffusion as “the process by which an innovation is communicated
through certain channels over time among the members of a social system” (Rogers,
2003, p.5). Innovation also was defined as an idea, behaviour, product, or device that is
new from the individual's perspective (Rogers, 2003). Despite this definition of
innovation, Rogers focused mainly on technological innovations (Rogers, 2003).
According to the IDT, there are four main elements affect diffusion of an innovation,
which are: an innovation, communication channels, time, and social system (Rogers,
2003) (see Figure 3.2).
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Figure 3.2: Innovation Diffusion Theory (Rogers, 2003)

Rogers (2003) identified five

characteristics of an innovation that influence the adoption of that innovation: (1) relative

Starting with the first element (i.e. innovation),
advantage, which refers to “the extent to which an innovation is perceived as being
better than the idea it supersedes” (Rogers, 2003, p.229); (2) complexity, which refers
to “the degree to which an innovation is perceived as difficult to understand and use”
(Rogers, 2003, p.257); (3) observability, which refers to “the degree to which the results
of an innovation are observable to others” (Rogers, 2003, p.258); (4) compatibility, which
refers to “the degree to which an innovation is perceived as being consistent with the
existing value, past experiences and needs to potential adopters” (Rogers, 2003, p.240);
and (5) trialability, which refers to “the degree to which an innovation may be
experimented with a limited basis” (Rogers, 2003, p.258). Rogers (2003) acknowledged
that these are not only influential characteristics of an innovation, but they are the most

important according to previous literature.

Rogers (2003) defined the second element (communication channels) as
methods by which individuals transfer their messages and information to attain a
common understanding. The type of communication channels affects diffusion of an
innovation (Rogers, 2003). Specifically, mass media channels (e.g. television, radio, and
newspapers) are very rapid and influential in raising potential adopters’ awareness and
knowledge of the presence of an innovation. Additionally, interpersonal channels (e.g.
face-to-face communication) are more efficient means to persuade potential adopters

to adopt an innovation (Rogers, 2003).
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With regard to the third element (i.e. time), Rogers (2003) determined three
aspects of diffusion that time dimension is involved in. The first is the innovation-decision
process, which refers to the mental process that potential adopters follow in order to
adopt an innovation. This process composes of five stages: knowledge where potential
adopters become aware of the presence of an innovation and its functions; persuasion
where potential adopters form an attitude towards that innovation based on the previous
stage; decision where potential adopters take a decision to adopt or reject the
innovation; implementation where potential adopters implement the innovation; and
confirmation where individuals reinforce their decisions regarding adoption or rejection
of the innovation (see Figure 3.2). The second aspect of time element is innovativeness
which means the individual’s speed in adopting an innovation in a social system. Rogers
(2003) classified individuals in a social system into five groups according to their
innovativeness: innovators, early adopters, early majority, late majority, and laggards.
While innovators are the first group who adopt an innovation, laggards are the last group
who do so. The last aspect is the rate of adoption which refers to the number of

individuals in a social system who adopt the innovation in a certain period of time.

In relation to the last element, a social system is defined as a group of
interconnected units who participate in solving problems to achieve a common goal
(Rogers, 2003). Rogers (2003) specified five aspects of a social system that affect
diffusion of an innovation: the social structure of the system, system norms, opinion
leaderships and change agents, types of innovation decisions, and consequences of

innovations.

Roger’s theory has been criticised by several scholars. Firstly, most studies that
Rogers reviewed to develop his theory assessed the diffusion of expensive innovations
(Emani et al., 2012). However, the theory has been successfully adopted by researchers
to examine the diffusion of inexpensive and free innovations (e.g. Baird, 2012; Emani et
al., 2012; Rao, 2014). Secondly, Wolfe (1994) doubted the ability of IDT to predict the
diffusion of varied types of innovation by different types of adopters in different contexts
using one model. Thirdly, the IDT disregarded the effect of technical and physical
facilities (Downs and Mohr, 1976). Lastly, in the ePHRs context, three studies of those
retrieved by the systematic review (Chapter 2) examined the effect of the five
characteristics of an innovation identified by Rogers’s theory (Baird, 2012; Emani et al.,
2012; Rao, 2014). However, those studies adapted the IDT by adding different external
factors such as privacy and security concerns, interoperability, and health status. This
may indicate that characteristics of innovation stated by Rogers are not enough to

address health information technology diffusion.
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3.3.2 Theory of Reasoned Action (TRA)

A social psychological theory called the Theory of Reasoned Action (TRA) was
developed by Fishbein and Ajzen (1975) to examine predictors of consciously intended
behaviours. This theory formed the base of other subsequent theories such as TPB,
TAM, and UTAUT (they are discussed in the following subsections) (Ajzen, 1991; Davis,
1989; Venkatesh et al., 2003). The main assumption of TRA is that individuals are
typically rational and depend on their beliefs and conscious analysis of their knowledge
in order to make a decision about certain behaviour (Fishbein and Ajzen, 1975).
According to TRA, actual behaviour is determined by behavioural intention, which refers
to the degree to which an individual wills or desires to do (or not to do) a certain
behaviour (Fishbein and Ajzen, 1975). Behavioural intention is a function of individuals’
attitudes (personal influence) and subjective norms (social influence) (see Figure 3.3).
Fishbein and Ajzen (1975, p.216) defined attitudes towards a behaviour as “an
individual's positive or negative feelings (evaluative effect) about performing the target
behaviour”. Subjective norms here refers to “the person’s perception that most people
who are important to him think he should or should not perform the behaviour in
question” (Fishbein and Ajzen, 1975, p.302). As shown in Figure 3.3, there are two
determinants of attitudes towards a behaviour: (1) behavioural beliefs, which refer to
individual’s perceptions and beliefs about outcomes or consequences of performing the
behaviour; (2) outcome evaluation, which refers to individual's evaluations of the
importance of these outcomes (Fishbein and Ajzen, 1975). Similarly, subjective horms
are determined by two predictors: (1) normative beliefs, which refer to individual’s beliefs
that people important and influential to him/her think he/she should (should not) perform
the behaviour; (2) motivation to comply, which refers to individual’s motivation to comply

with expectations and recommendations of those people (Fishbein and Ajzen, 1975).

Behavioural
beliefs

Attitude

Outcome
evaluation
Behavioural

, - — Behaviour
intention

Normative
beliefs
Subjective

o norms
Motivation

to comply

Figure 3.3: Theory of Reasoned Action (Fishbein and Ajzen, 1975)
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In spite of the wide use of TRA by researchers from different areas, it has several
shortcomings (Davis, 1989; Sheppard et al., 1988). One of the most salient flaws of TRA
is that it is only appropriate for identifying predictors of behaviours that are under a
person’s volitional control (Ajzen, 1985; Sheppard et al., 1988). In other words, TRA is
not appropriate for predicting behaviours that need skills, resources (e.g. internet access
and computers), and opportunities (e.g. time) because individuals without skills,
resources, and/or opportunities may not be able to do the behaviour though they have
a strong intention to do it (Davis et al., 1989; Liska, 1984; Sheppard et al., 1988). TRA
was also criticised for its inability to predict irrational, habitual, and spontaneous
behaviours that are not consciously considered (Ajzen, 1985; Beenkens, 2011). Another
limitation claimed by Davis et al. (1989) is that TRA does not identify the beliefs that
work for a certain behaviour as it is a general model. Moreover, Hale et al. (2002)
criticised TRA because it does not posit any relationship between subjective norms and
attitudes while several studies found that social norms affect attitudes such as Greene
et al. (1997), Park (2000), and Shepherd and O'keefe (1984). Lastly, TRA has been
criticised because it posits that attitude and subjective norms are the only predictors of
a voluntary behaviour, and other external factors may affect the behaviour indirectly only
through attitude and subjective norms (Davis, 1989; Hale et al., 2002). Thus, opponents
of TRA argued that other factors should be added to the theory which may affect a
behaviour without the mediating effects of attitude and subjective norms; such as affect,

previous behaviours, and moral obligations (Hale et al., 2002).
3.3.3 Theory of Planned Behaviour (TPB)

As mentioned earlier, TRA was criticised because of its inability to explain behaviours
that are not under a person’s volitional control (Ajzen, 1985; Sheppard et al., 1988). To
overcome this flaw, Ajzen (1985) extended TRA by adding a new predictor called
“perceived behavioural control”, which refers to “the perceived ease or difficulty of
performing the behaviour and it is assumed to reflect past experience as well as
anticipated impediments and obstacles” (Ajzen, 1991, p.188). This extended theory is
called as Theory of Planned Behaviour (TPB). Ajzen (1985) posits that perceived
behavioural control influences directly behaviour through behavioural intention, and, in
this case, it does not reflect the actual control. Further, perceived behavioural control
affects directly behaviour, and, in this case, it reflects actual control (Ajzen, 1985).
Perceived behavioural control is determined by control beliefs and perceived facilitation
(Ajzen and Madden, 1986). While control beliefs refer to individual’s perception of
availability of essential resources and opportunities required to perform the behaviour,
perceived facilitation refers to perceived importance of those resources to facilitate

performance of the behaviour (Ajzen and Madden, 1986).
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Figure 3.4: Theory of Planned Behaviour (Ajzen, 1985)

In respect to the limitations of TPB, many critics doubted the applicability of TPB in the
field of technology adoption because it is a general theory that does not include
important factors related to technology use, such as perceived usefulness, perceived
risk, moral norms, affect, and habit (Ajzen, 1991; Al Oraini, 2014; Chen et al., 2009;
Conner and Norman, 2015; Taylor and Todd, 1995b; Venkatesh et al., 2012; Yousafzai
et al., 2010). Several researchers criticised TPB because its unidimensional constructs
(i.e. attitude, subjective norms, and perceived behavioural control) include
multidimensional beliefs (Taylor and Todd, 1995b; Taylor and Todd, 1995c). In contrast
to TRA, this theory is not suitable for examining predictors of behaviours that are under
a person’s volitional control (Ajzen, 1985). Lastly, researchers may find the distinction
between perceived behavioural control and self-efficacy to be confounding since they

appear similar and have a substantial correlation (Ajzen, 2002).

3.3.4 Social Cognitive Theory (SCT)

Drawing on the social learning theory, Bandura (1986) theorised one of the most
powerful theories of human behaviour called Social Cognitive Theory (Beenkens, 2011).
This theory posits that the human behaviour is influenced by reciprocal interactions
between three sets of factors: (1) personal factors that refer to person’s cognitions, traits,
drives, and instincts, (2) environmental factors that include social factors and
characteristics of physical environments, (3) behavioural factors that indicate
consequences of performing a behaviour (Bandura, 1986) (see Figure 3.4). This triadic
reciprocity does not mean that those sets of factors have equal strength, or must they

happen at the same time (Beenkens, 2011; Logue, 2011).

Personal
factors

Environmental
factors

Behaviour

Figure 3.5: Social Cognitive Theory (Bandura, 1986)
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Several critics mentioned several flaws of this theory (SCT). Compeau and Higgins
(1995) and Munro et al. (2007) criticised the difficulty of operationalising the theory
because each construct (i.e. personal, environmental, behaviour factors) may cover an
extensive range of factors. This shortcoming was confirmed by three studies in ePHRs
contexts, where those studies included a different number of factors that belong to each
group (Agarwal et al., 2013; Logue, 2011; Majedi, 2014). Further, while some factors
were classified under a certain group of factors (e.g. personal factors) in one study, the
same factors were put into a different group in another study. For example, Majedi
(2014) classified perceived usefulness and ease of use under personal factors group
whereas they were classified under technology factors according to Logue (2011).
Another criticism stated by Logue (2011) is that it is not completely clear from this theory
how one reaches a behaviour. For example, SCT does not completely explain how
individuals use cognitive and affective processes to arrive at behaviour (Logue, 2011).
While behavioural intention has been considered as an essential part of most human
behaviour theories, it was overlooked in SCT since it focuses on the behaviour itself
(Bandura, 1986; Compeau and Higgins, 1995; Chang and Cheung, 2001; Venkatesh et
al., 2003). Lastly, SCT is considered as a general theory that can be hard to be applied
by itself (Al-Ghamdi, 2012; Logue and Effken, 2012). This was clear in the three studies
in the contexts of ePHRSs, which they combined SCT with other theories to understand
factors affecting ePHRs (Agarwal et al., 2013; Logue, 2011; Majedi, 2014).

3.3.5 Technology Acceptance Model (TAM)

Drawing on the Theory of Reasoned Action (TRA), Davis et al. (1989) developed the
Technology Acceptance Model (TAM) in order to explain determinants of computer
acceptance, in specific, and technology acceptance, in general. As shown in Figure 3.6,
perceived usefulness and ease of use are proposed as direct determinants of
behavioural intention which, in turn, affects directly the behaviour. Although attitude was
part of the model, it was removed from the final model because its effect as a mediator
was not supported, and this made the model more parsimonious (Davis et al., 1989;
Dohan and Tan, 2013; Venkatesh et al., 2003; Walldén et al., 2016; Wu et al., 2011).
Perceived usefulness is defined by Davis (1989, p.320) as “the degree to which a person
believes that using a particular system would enhance his or her job performance”.
Perceived ease of use refers to “the degree to which a person believes that using a
particular system would be free of effort” (Davis, 1989, p.320). TAM is considered the
most parsimonious model to explain technology acceptance (Gartrell, 2014; Holden and
Karsh, 2010; Whetstone and Goldsmith, 2009).
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Figure 3.6: Technology Acceptance Model (Davis et al., 1989)

Although TAM has been extensively used in various contexts, it has several
shortcomings (Han, 2003; Torres, 2011). Firstly, TAM is not suitable for investigating
technology adoption in the healthcare context since it is too simple for exploring complex
social situations where factors such as privacy become important (Chau and Hu, 2002;
Chismar and Wiley-Patton, 2003; Holden and Karsh, 2010; Legris et al., 2003; Mekawie,
2013; Raitoharju, 2005). This shortcoming is clear through 20 studies retrieved in the
systematic review and used TAM as a theoretical framework. Specifically, all 20 studies
modified TAM by combining it with other theories or adding other factors (see Appendix
20).

Secondly, TAM has a low predictive power in accounting for behavioural
intention and actual behaviour (Curran and Meuter, 2005; Legris et al., 2003; Lu et al.,
2009; Sun and Zhang, 2006; Sundarraj and Wu, 2006). Although several studies of the
20 studies that used TAM found a high predictive power, this may be due to the
modifications made to TAM by adding some new constructs or combining it with other

theories (see Appendix 20).

Thirdly, while TAM focuses on technological factors, it overlooks organisational,
social, and personal factors that may affect technology acceptance (Chang et al., 2015;
Davis, 1989; Moon and Kim, 2001; Ward, 2013).

Lastly, as with TRA, TAM is considered an inappropriate model to predict non-
voluntary behaviours (Torres-Coronas, 2012). Lucas and Spitler (1999) confirmed this
limitation when they attributed the failure of TAM to predict use of broker workstations

to lack of voluntariness of the behaviour (system use).

In order to overcome abovementioned limitations, Venkatesh and Davis (2000)
extended TAM by decomposing perceived usefulness into five other factors, which are:
subjective norms, image, results demonstrability, output quality, and job relevance. All
these factors affect directly perceived usefulness. Subjective norms also affect directly

image and intention to use. Besides, Venkatesh and Davis (2000) introduced
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voluntariness and experience as moderators of paths from subjective norms to
perceived usefulness and intention to use (Figure 3.7). The so-called TAM 2 was
validated by a longitudinal study carried out within four different organisations. Use of
the system was compulsory in two settings and voluntary in other two settings. The
proposed model accounted for 37% - 52% of the variance in intention to use whereas it
explained between 44% and 57% of the variance in use behaviour. TAM 2 overcame all
limitations of TAM except the first limitation. Further, TAM 2 lost the parsimony of TAM
and its applicability to the consumer context since it introduced constructs that are
suitable for the employee context (i.e. job relevance and output quality).

Experience Voluntariness
Subjective
Norm
Perceived
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mage Usefulness
Job Behavioural - \)5446 Behaviour
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Output Ease of use
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Result
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Figure 3.7: Technology Acceptance Model 2 (Venkatesh and Davis, 2000)

TAM 2 was also extended by decomposing the perceived ease of use into six different
constructs: computer self-efficacy, computer anxiety, computer playfulness, perceived
external control, perceived enjoyment, and objective usability (Venkatesh and Bala,
2008). The so-called TAM 3 posits that all these constructs influence directly perceived
ease of use (Venkatesh and Bala, 2008). Further, Venkatesh and Bala (2008)
hypothesised that experience moderates all new paths except those from computer self-
efficacy and perceived external control to perceived ease of use. Experience also
moderates paths from the perceived ease of use to perceived usefulness and
behavioural intention (see Figure 3.8). Venkatesh and Bala (2008) tested TAM 3 in the
same way TAM 2 was tested. The results showed that TAM 3 accounted for 53% and
35% of the variance in behavioural intention and use behaviour, respectively (Venkatesh
and Bala, 2008). In respect to the limitations, TAM 3 has the same limitations of TAM 2

mentioned earlier.
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Figure 3.8: Technology Acceptance Model 3 (Venkatesh and Bala, 2008)

3.3.6 Model of Personal Computer Utilisation (MPCU)

The Model of Personal Computer Utilisation (MPCU) was developed by Thompson et
al. (1991) in order to understand the determinants of use of personal computers (PC).
As shown in Figure 3.9, the use of PCs is affected directly by the following factors: (1)
complexity of PC use, which refers to “the degree to which an innovation is perceived
as relatively difficult to understand and use” (Thompson et al., 1991, p.128); (2) social
factors, which is defined as ‘“the individual's internalization of the reference groups'
subjective culture, and specific interpersonal agreements that the individual has made
with others, in specific social situations” (Thompson et al., 1991, p.126); (3) affect toward
PC use, which refers to “the feelings of joy, elation, or pleasure, or depression, disgust,
displeasure, or hate associated by an individual with a particular act” (Thompson et al.,
1991, p.127); (4) Job-fit with PC use, which is defined as “the extent to which an
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individual believes that using a PC can enhance the performance of his or her job”
(Thompson et al., 1991, p.129); (5) facilitating conditions for PC use, which refers to
“objective factors, 'out there' in the environment, that several judges or observers can
agree make an act easy to do” (Thompson et al., 1991, p.129); and (6) long-term
consequences of PC utilisation, which refers to “outcomes that have a pay-off in the
future, such as increasing the flexibility to change jobs or increasing the opportunities
for more meaningful work” (Thompson et al., 1991, p.129). After validating the model,
Thompson et al. (1991) found the affect toward PC use and facilitating conditions are
not a statistically significant predictor of the PC utilisation. The MPCU was able to

account for 24% of the variance in the PC use (Thompson et al., 1991).

Long-term
consequences

Jobfit

Complexity
Utilisation of PC

Affect

Social factors

Facilitating
conditions

Figure 3.9: Model of Personal Computer Utilisation (Thompson et al., 1991)

A question regarding the applicability of MPCU to different contexts and technologies
may be raised by opponents for several reasons. First, the model was developed with
the intention to understand predictors of a specific technology (PC) (Thompson et al.,
1991). Second, the purpose of MPCU was to help in predicting a volitional behaviour
(Thompson et al., 1991), so, it may not be suitable to understand non-volitional
behaviour. Third, the context targeted by this theory is a professional work context
(Thompson et al., 1991), so, it includes constructs (e.g. job-fit) that may not be suitable
to consumer contexts. Lastly, it disregards the effect of behavioural intention that is
considered a very significant predictor in most theories (Bandura, 1986; Chang and
Cheung, 2001; Compeau and Higgins, 1995; Venkatesh et al., 2003).

90



Chapter 3 Conceptual Model Development

3.3.7 Motivational Model (MM)

The motivational model (MM) was developed by Davis et al. (1992) so as to investigate
the determinants of computer adoption in place of work. Based on motivational theories,
Davis et al. (1992) identified two main motivations of computer adoption: extrinsic
motivation and intrinsic motivation. The extrinsic motivation was represented through
perceived usefulness while the intrinsic motivation was represented through enjoyment
(Davis et al., 1992). Davis et al. (1992, p.1113) defined enjoyment as “extent to which
the activity of using the computer is perceived to be enjoyable in its own right, apart from
any performance consequences that may be anticipated”. MM also postulates that both
perceived usefulness and enjoyment affect indirectly the use of computers through
behavioural intention (Davis et al., 1992). In addition, Davis et al. (1992) posited that
perceived ease of use and perceived output quality influence directly both perceived
usefulness and enjoyment. Perceived output quality refers to “judged by observing
intermediate or end products of using the system, such as documents, graphs,
calculations, and the like” (Davis et al., 1992, p.1115). As shown in Figure 3.10, the
paths from the perceived ease of use and perceived output quality to perceived
usefulness are moderated by task importance. Davis et al. (1992) validated MM through
two studies and found that the model was able to account for up to 75% and 40% of the

variance in behavioural intention and actual use, respectively.

Task importance

Perceived ! Perceived
output quality usefulness
Behavioural
Usage
intention 9
Perceived ease Enjoyment
of use (Intrinsic motivation)

Figure 3.10: Motivational Model (Davis et al., 1992)

Although MM has a good predictive power, its applicability to other contexts was
criticised since the aim of developing the model was to understand the determinants of
computer adoption in workplaces, and this was clear through adding construct related
to workplaces (i.e. task importance) (Davis et al., 1992). Wilson and Lankton (2004)
omitted this construct from the model since they studied the adoption of a technology
(ePHRSs) in a non-professional setting. In addition, MM may not be suitable to investigate

the predictors of non-voluntary behaviours since the purpose of the model was to
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examine the predictors of voluntary behaviours (Davis et al., 1992). Further, Davis et al.
(1992) acknowledged that the model misses some important factors such as availability
or accessibility of the technology. Davis et al. (1992) also admitted that their model might
be affected by selective recall bias that resulted from measuring the actual use
subjectively.

3.3.8 Combined TAM and TPB (C-TAM-TPB)

Taylor and Todd (1995a) combined TAM and TPB in order to overcome the
shortcomings of TAM and TPB. According to the combined TAM and TBP model (C-
TAM-TPB), both perceived usefulness and perceived ease of use were considered as
direct predictors of attitude, and perceived ease of use is a direct determinant of
perceived usefulness (Taylor and Todd, 1995a). Further, behavioural intention mediates
the effect of attitude, subjective norms, perceived behaviour control, and perceived
usefulness on behaviour. Perceived behaviour control also affects behaviour directly.
Taylor and Todd (1995a) hypothesised that experience moderates all relationships
between constructs (Figure 3.11). To validate the model, Taylor and Todd (1995a) used
secondary data collected by Taylor and Todd (1995c) to examine the predictors of use
of a computing resource centre (CRC) among business school students with and without
a prior experience in using the system. They found that all proposed relationships were
statistically significant for experienced users except associations between perceived
behavioural control and behaviour, perceived ease of use and attitude, and attitude and
behavioural intention (Taylor and Todd, 1995a). On the other hand, all proposed
relationships were statistically significant for inexperienced users except the
associations between attitude and behavioural intention (Taylor and Todd, 1995a). For
the experienced group, the model explained 43% and 21% of the variance in
behavioural intention and behaviour, respectively (Taylor and Todd, 1995a). For the
inexperienced group, the model accounted for 60% and 17% of the variance in

behavioural intention and behaviour, respectively (Taylor and Todd, 1995a).
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Figure 3.11: Combined TAM and TPB (Taylor and Todd, 1995a)
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As outlined earlier, some paths in C-TAM-TPB model were not significant such as those
from attitude to behavioural intention and from the perceived ease of use to attitude
(Taylor and Todd, 1995a). Accordingly, this model may not be considered as a fully valid
model. Applicability of C-TAM-TPB model over contexts where the behaviour is
voluntary can be limited because the model includes constructs that are more suitable
for predicting non-voluntary behaviour than voluntary behaviours such as perceived
behavioural control (Ajzen, 1985). Further, this model was validated using secondary
data which might affect the validity of the model because using such data introduces
various problems such as poor internal validity, data errors, and biases (Bhattacherjee,
2012). Lastly, C-TAM-TPB model has been criticised because it misses some factors
such as intrinsic motivation and other moderators (e.g. age and sex) (Taylor and Todd,
1995a; Venkatesh et al., 2012).

3.3.9 Unified Theory of Acceptance and Use of Technology

Given a multitude of models that could be used in studying technology acceptance,
Venkatesh et al. (2003) developed the Unified Theory of Acceptance and Use of
Technology (UTAUT) through reviewing and merging constructs of eight
theories/models, which are: IDT, TRA, SCT, TPB, TAM, MPCU, MM, and C-TAM-TPB.
Venkatesh et al. (2003) theorised that behavioural intention is affected directly by
performance expectancy, effort expectancy, and social influence. Further, they
hypothesised that both behavioural intention and facilitating conditions affect directly
use behaviour (Venkatesh et al., 2003). Additionally, UTAUT proposes that most these
relationships are moderated by age, sex, experience, and voluntariness (see Figure
3.12). Venkatesh et al. (2003) validated UTAUT and demonstrated that it accounted for

70% and 48% of the variance in behavioural intention and use behaviour, respectively.
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Figure 3.12: Unified Theory of Acceptance and Use of Technology

93




Chapter 3 Conceptual Model Development

Several criticisms were pointed out by opponents of UTAUT, most notably: UTAUT is
not suitable to explain the technology acceptance among consumers since it aims to
understand the adoption of technology among employees (organisational contexts)
(Tavares and Oliveira, 2016; Venkatesh et al., 2012). This may be attributed to the fact
that UTAUT misses factors that are related to non-organisational contexts such as habit,
perceived risk, and price (Dabholkar et al., 2003; Laukkanen et al., 2008; Lin and Hsieh,
2006; Venkatesh et al., 2012). Further, although Venkatesh et al. (2003) found a high
predictive power of the model (70%), other studies demonstrated that the predictive
power of UTAUT is almost equal to other models/ theories. Dwivedi et al. (2011)
confirmed this flaw through a meta-analysis of 43 studies, which found that UTAUT was
able to explain 39% and 40% of the variance in behavioural intention and use behaviour,
respectively. Lastly, Venkatesh et al. (2003) excluded the construct “attitude” from
UTAUT although it was the main predictor of behavioural intention in different theories
such as TRA, TPB, and MM. Venkatesh et al. (2003) attributed this to the fact that
attitude is a significant determinant of intention only when performance and effort
expectancies do not exist in the model. However, a meta-analysis of 162 studies
regarding IS acceptance and adoption found that attitude affects directly both
behavioural intentions and use behaviour, and it is a mediator of the effects of
performance expectancy, effort expectancy, social influence and facilitating conditions

on behavioural intention (Dwivedi et al., 2017).
3.3.10 Unified Theory of Acceptance and Use of Technology 2

Venkatesh et al. (2012) extended UTAUT in order to overcome the inapplicability of
UTAUT to a consumer context, and they called the new theory UTAUT 2. The extended
model included three additional constructs: (1) hedonic motivations; which refers to “the
fun or pleasure derived from using a technology”; (2) price value, which refers to
“consumers’ cognitive trade-off between the perceived benefits of the applications and
the monetary cost for using them”; and (3) habit “the extent to which people tend to
perform behaviours automatically because of learning” (Venkatesh et al., 2012, p.161).
As depicted in Figure 3.13, behavioural intention is influenced directly by performance
expectancy, effort expectancy, social influence, facilitating conditions, hedonic
motivation, price value, and habit. Further, behavioural intention, facilitating conditions,
and habit affect directly use behaviour (Venkatesh et al., 2012). Most of those
relationships are moderated by age, sex, and experience (Venkatesh et al., 2012).
Venkatesh et al. (2012) tested the proposed model (UTAUT 2) by conducting a two-
stage survey among 1512 current consumers of mobile internet technology in Hong
Kong. Venkatesh et al. (2012) demonstrated that all relationships proposed in UTAUT 2

were significant except the effect of the moderator experience on the relationship
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between facilitating conditions and behavioural intention. UTAUT 2 explained 74% of

the variance in behavioural intention and 52% of the variance in use behaviour.
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Figure 3.13: Unified Theory of Acceptance and Use of Technology 2

UTAUT 2 may be criticised because it missed the parsimony of UTAUT by adding three
new constructs (Venkatesh et al., 2012). Further, opponents may doubt the reliability of
validation process of the model for two reasons. First, use behaviour was assessed
using a subjective measure that has been criticised by many researchers, as outlined in
Section 1.3 (e.g. Burton-Jones and Gallivan, 2007; Karahanna et al., 2006; Lee et al.,
2003; Podsakoff et al., 2003; Turner et al., 2010; Wade-Vuturo et al., 2013). Second, as
online survey was used for collecting data, this study is prone for sample bias resulting
from missing consumers who did not have a computer or internet access (Bhattacherjee,
2012). UTAUT 2 may not be suitable for assessing factors affecting the initial use of a
technology as it has two constructs (i.e. experience and habit) that cannot be measured
for individuals who have not already used the technology (i.e. nonusers). In addition,
Venkatesh et al. (2012) had a concern regarding the generalisability of the findings since
the model was validated in a highly advanced country (Hong Kong) in terms of the

technology aspect.
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3.4 Selecting the Suitable Theory

The second step of model development is the selection of a theory appropriate for the
context of interest (Walker and Avant, 2011). In order to be objective in performing this
step, the current study identified criteria for selecting an appropriate theory based on
recommendations by Bhattacherjee (2012) and Taylor and Todd (1995c). Specifically,
Bhattacherjee (2012) determined the following four criteria for assessing the goodness
of the theory: logical consistency, explanatory power, falsifiability, and parsimony.
Further, Taylor and Todd (1995c) suggested two criteria for selecting an appropriate
theory: (1) the applicability of theory on the required phenomenon, (2) the degree of
parsimony of theory (which is one of Bhattacherjee’s criteria). All those criteria are

discussed in the next paragraphs.

The criterion “applicability of theory on the required phenomenon” means that a
theory must be suitable for understanding a phenomenon of interest (Taylor and Todd,
1995c¢). In order for a theory to meet this criterion, it must be applicable to the population
and type of behaviour in the current study. To be more precise, the population in the
present study is healthcare consumers (i.e. patients), therefore, the theory must be
suitable for understanding consumer behaviour rather than other populations such as
employees. Besides, the theory must be appropriate for studying voluntary behaviours
but not compulsory behaviours as the behaviour of interest in the present study is

voluntary (i.e. ePHRs use).

With respect to the four criteria reported by Bhattacherjee (2012), logical
consistency refers to the degree to which proposed relationships are rational and logical;
explanatory power refers to the ability of theory to account for reality; falsifiability refers
to the possibility of disproving the theory through empirical tests (i.e. theory must have
adequate explanations and measurable constructs); and parsimony refers to the ability

of theory to examine a phenomenon using few numbers of variables.

To summarise, six criteria were used in the current study for selecting an
appropriate theory. While two criteria are related to the applicability of the theory on the
phenomena of interest (i.e. population and type of behaviour), the remaining four criteria
are related to goodness of the theory (i.e. logical consistency, explanatory power,
falsifiability, and parsimony). As shown in Table 3.1, UTAUT was the only theory that
met all those criteria. Therefore, this study chose UTAUT as a theoretical lens to study
factors that affect patients’ use of ePHRs. More details about how the theories met or

did not meet each criterion are discussed below.
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Table 3.1: Criteria of Selection of Theory

Criteria |Applicability of theory| Goodness oftheory |
Mm@ @ | @ 6B ® |score
Model Consumer gVqun!ary Consistencyi Falsifiability i Explanatory iParsimony|
! behaviour ! !  power !

IDT N R \ W L ox i ox 4/6
TRA v LA x N x 4/6
— \ L x i x i x N 3/6
TPE v i x x N x i A 306
TAM v b A N e T 5/6
TAM 2 X P v \ ox 1 X 3/6
TAM 3 x A N b A x G x 36
MPCU x LA x \ x ox 2/6
MM X I \ i N i x N 4/6
C-TAM-TPB v D x x i oA i x i x 2/6
UTAUT \ FA \ : \ Y Y 6/6
UTAUT2 \ N v i \ i v P X 5/6

Starting with the first criterion (population), the following theories include constructs (e.g.
job fit and output quality) that make these theories more suitable for explaining
employees’ behaviours; TAM 2, TAM 3, MPCU, and MM. Other theories do not consider
the difference between the behaviour of employees and consumers; IDT, TRA, SCT,
TPB, TAM, and C-TAM-TPB. However, they have been used widely used for explaining
consumer adoption behaviour (e.g. Abramson et al., 2014; Baird, 2012; Emani et al.,
2012; Lazard et al., 2016; Torres, 2011). One theory (UTAUT) aimed to understand the
adoption of technology among employees. However, Venkatesh et al. (2012) confirmed
that UTAUT can be suitable for investigating technology adoption among consumers as
they demonstrated that UTAUT was able to account for 56 percent and 40 percent of
the variance in behavioural intention and use behaviour, respectively. Lastly, UTAUT 2
was the only theory that was developed to understand technology adoption among
consumers. Accordingly, only the following theories did not meet the first criterion as
they include constructs suitable only for explaining employees’ behaviours: TAM 2, TAM
3, MPCU, and MM.

With respect to the second criterion (type of behaviour), five theories are
appropriate for understanding voluntary and non-voluntary behaviours; IDT, SCT, TAM
2, TAM 3, UTAUT. On the other hand, five theories are applicable only in voluntary
contexts; TRA, TAM, MPCU, MM, and UTAUT 2. In contrast, TPB and C-TAM-TPB are
more suitable for non-voluntary behaviours. Thus, all theories met this criterion, bar TPB
and C-TAM-TPB (see Table 3.1).

With reference to the third criterion (logical consistency), TRA was criticised
because it does not posit any relationship between subjective norms and attitudes while
several studies found that social norms affect attitudes such as Greene et al. (1997),
Park (2000), and Shepherd and O'keefe (1984). Besides, one of TRA’s flaws is its

97



Chapter 3 Conceptual Model Development

assumption that attitude and subjective norms are the only predictors of a voluntary
behaviour, and other external factors may affect the behaviour indirectly only through
attitude and subjective norms (Davis, 1989; Hale et al., 2002). In SCT and MPCU, the
behavioural intention was ignored although it has been considered as an essential part
of most human behaviour theories (Bandura, 1986; Chang and Cheung, 2001;
Compeau and Higgins, 1995; Venkatesh et al., 2003). The logical consistency of C-
TAM-TPB is also weak since it posits that though some relationships were not significant
(e.g. the relationship between perceived ease of use and attitude), they included in the
model (Taylor and Todd, 1995a). Accordingly, IDT, TAM, TAM 2, TAM 3, MM, UTAUT,
and UTAUT 2 have a logical consistency (see Table 3.1).

All theories met the fourth criterion (i.e. falsifiability) except SCT. Precisely, as
mentioned before, constructs in SCT are difficult to be operationalised because they
cover an extensive range of factors that are not clear from the theory (Compeau and
Higgins, 1995; Munro et al., 2007). Consequently, SCT is the only theory that did not

meet the fourth criterion (see Table 3.1).

With regard to the explanatory power of the theory (the fifth criterion), most of
the abovementioned theories were not validated by their authors to assess the
explanatory power (e.g. IDT, TRA, SCT, and TPB). Since Venkatesh et al. (2003) tested
nine theories in one study (IDT, TRA, SCT, TPB, TAM, TAM 2, MPCT, MM, and C-TAM-
TPB), it would be fair to use results of Venkatesh’s study to compare nine theories in
terms of the explanatory power. However, Venkatesh’s study did not examine the
explanatory power of TAM 3 and UTAUT 2. Fortunately, authors of both theories
validated them and, thereby, explanatory powers resulted from these studies will be
used to compare the theories. In short, Venkatesh et al. (2003) found that all nine models
were able to explain between 17% and 42% of the variance in behavioural intention,
and between 35% and 39% of the variance in use behaviour. TAM 3 accounted for 53%
and 35% of the variance in behavioural intention and use behaviour, respectively
(Venkatesh and Bala, 2008). UTAUT was able to predict 70% of the variance in
behavioural intention, and 48% of variance in use behaviour (Venkatesh et al., 2003).
UTAUT 2 explained 74% and 52% of the variance in behavioural intention and use
behaviour, respectively (Venkatesh et al., 2012). It is clear that UTAUT and UTAUT 2
have stronger explanatory power than other theories, thereby, they met the fifth criterion
(see Table 3.1).

As for the last criterion (parsimony), only six theories were considered
parsimonious, which are: TRA, SCT, TPB, MM, TAM, and UTAUT (Assadi, 2013;
Bagozzi, 2007; Gartrell, 2014; Holden and Karsh, 2010; Whetstone and Goldsmith,
2009).
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In addition to that UTAUT met all criteria, it has the following pros. First, UTAUT
does not focus only on human-technology factors (e.g. performance expectancy and
effort expectancy) as some theories do (e.g. TAM), but it includes personal factors (e.g.
age), organisational factors (facilitating conditions), and social factors (social influence)
(Or, 2008). Second, UTAUT is one of few theories that use moderators in their model,
and this enriches understanding of use behaviour of technology (Venkatesh et al.,
2003). Last, UTAUT may be applicable to different technologies in different countries
(Or and Karsh, 2009). This is because it has been validated extensively in different fields
and contexts, and it showed that it is a suitable theory for investigating technology
acceptance (Assadi, 2013; Cimperman et al., 2016; Or, 2008; Tavares and Oliveira,
2016). Further, it has been widely used by studies in the context of consumer health
information technologies (CHITs) (e.g. Beenkens, 2011; Cimperman et al., 2016; de
Veer et al., 2015; Mekawie, 2013; Or, 2008).

3.5 Tailoring the Selected Model

Although UTAUT is the most appropriate theory for the current study, it must be tailored
to be more appropriate for the context of ePHRs, and this is the third step of model
development. Venkatesh et al. (2003) recommended future research to investigate other
factors relevant to the context under the study to enhance the applicability of UTAUT.
Therefore, this section aims to tailor UTAUT to the context of ePHRs by mapping and
selecting the most relevant and significant constructs to add them to the model. The

findings of the systematic review (Chapter 2) were employed for performing this step.

As indicated previously, UTAUT consists of three determinants of behavioural
intention; which are: performance expectancy, effort expectancy, and social influence.
Further, use behaviour is affected directly by behavioural intention and facilitating
conditions. Four factors were also proposed as moderators for most of these
relationships; age, sex, experience, and voluntariness (Venkatesh et al., 2003). After a
critical analysis of these relationships, it has been found that voluntariness is not suitable
for the model of this study because the adoption of ePHRs in this study is voluntary, and
this construct is applicable only in non-voluntary contexts (Venkatesh et al., 2012).
Venkatesh et al. (2012) dropped this construct from UTAUT 2 to make it suitable for
consumer contexts. Thus, the moderator “voluntariness” was dropped from the model
in this study. As mentioned in Section 1.4, the current study focuses on factors that
make nonusers become users of ePHRs (i.e. pre-usage stage), therefore, the sample
must be composed of only nonusers of ePHRs (i.e. having no experience). For that

reason, the moderator “experience” was dropped from the model in the current study.
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According to the systematic review, definitive conclusions were drawn regarding
15 factors (see Figure 2.11). Of these, only three factors were mutual between the three
groups (i.e. intention to use, subjectively-measured use, and objectively-measured use),
which are: perceived usefulness, internet access, and privacy and security concerns.
Only perceived usefulness of these three factors was captured by UTAUT constructs.
Specifically, perceived usefulness is represented through the construct “performance
expectancy” (Venkatesh et al., 2003). This confirms the importance of performance
expectancy in the proposed model. The systematic review demonstrated that the factor
“privacy and security concerns” is one of the most significant factors. Moreover, twelve
of the theory-based studies that were not eligible for the systematic review contained
this factor in their models, and 10 of them found that it negatively affects ePHRs adoption
(see appendix 20). Yet, privacy and security concerns are not one of UTAUT constructs.
Therefore, it is worthy to include this factor in the proposed model in order to make the
model more appropriate for the context of ePHRS. In respect to internet access, it was
concluded that it positively affects use of and intention to use ePHRs. But, it is not one
of the constructs proposed in UTAUT. So, this factor was included in the model proposed

in the current study.

In addition, of those 15 factors, two factors were common between subjective
use studies and objective use studies. In particular, income and education level
positively influence ePHRs use. However, none of them was included in UTAUT.
Rodman (2015) recommended researchers to examine the effect of additional
demographics such as education level and income on ePHRs adoption. Hence, both

factors were added to the model in the current research.

Definitive conclusions regarding the effect of the following five factors only on
intention to use were drawn in the systematic review: internet use, facilitating conditions,
health status, sex, and ethnicity. With respect to internet access, it was found that it
positively affects the intention to use ePHRs, but UTAUT does not include this construct.
This factor was not included in the proposed model since it is largely related to the
construct “internet access” that has already been added to the model. In other words,
individuals who have internet access are more likely to be internet user, and vice versa.
Facilitating conditions have been found as a significant positive predictor of intention to
use. This construct is one of the main constructs of UTAUT. So, it was already
introduced to the model proposed in this study. In respect to sex, it was concluded that
sex is not associated with intention to use. In contrast, sex is a significant factor in
UTAUT. The reason for these contradictory findings may be attributed to the fact that
sex was assessed as a direct predictor of intention to use by studies in the systematic

review while it is proposed as a moderator of the relationships in UTAUT. As sex has
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not been examined as a moderator in the context of ePHRs, it was kept in the model in
the present study. The systematic review concluded that ethnicity and health status are
not significant predictors of intention to use ePHRs, and they are not part of UTAUT.
Consequently, ethnicity and health status were not added to the model in the present
research.

It was concluded in the systematic review that awareness of ePHRs and
perceived ease of use positively affect subjectively-measured use. The former factor is
not suitable for the context of the study since the system is still new, thereby; patients
are more likely to have no or very low awareness of the presence and functions of
ePHRs. In regard to perceived ease of use, it is a very significant factor, and it is
represented in UTAUT through the construct “effort expectancy” (Venkatesh et al.,

2003). So, it was already included in the proposed model.

In the systematic review, it was concluded that objectively-measured use is
affected by language, employment status, and computer access. These factors are not
part of UTAUT. They were also not included in the model proposed in the current study
for the following reasons. The sample in the current study must be English literate in
order to be able to fill in the questionnaire by themselves, thus, the effect of language
will not be prominent. The employment status is highly associated with income, which
was already included in the model. Thereby, it is better not to include employment status
in order to keep the parsimony of the model. Similarly, computer access is related to the
internet access as internet access usually requires the presence of computer access.
As internet access is one of the included factors in the model in the current study,

computer access was not included in the model.

In summary, two constructs have been dropped from UTAUT; voluntariness and
experience. On the other hand, four new constructs were added to the UTAUT model;
internet access, privacy and security concerns, income, and education level. In this way,

the model became more appropriate for the context of ePHRs.

3.6 The Proposed Hypotheses

This section is dedicated to carrying out the fourth and fifth steps of model development:
defining the concepts of each construct in a way suitable for the phenomenon of interest,
and specifying the relationships between constructs (Walker and Avant, 2011). Based
on the factors selected earlier, this study proposed six direct effects, two mediating
effects, and twenty moderating effects. The definition of each factor and the nature of

these relationships are discussed in the following three subsections.

101



Chapter 3 Conceptual Model Development

3.6.1 Hypotheses Regarding Direct Effects

Six direct relationships were hypothesised in this model: the effect of each of
performance expectancy, effort expectancy, social influence, and perceived privacy and
security on behavioural intention; and the effect of each of facilitating conditions and
behavioural intention on use behaviour (see Table 3.2). The hypotheses regarding these

relationships are discussed below.

Table 3.2: Hypotheses of Direct Effects

Independent Dependent
variable variable

Performance Behavioural Performance expectancy positively influences

Hypothesis

H1 expectancy intention patients’ intention to use Patient Online

H2 Effort Behavioural Effort expectancy positively influences patients’
expectancy intention intention to use Patient Online

H3 Social Behavioural Social influence positively influences patients’
influence intention intention to use Patient Online

Ha Pgrcewed Behavioural Perceived privacy and security positively influences
privacy & . . . - : . .

. intention patients’ intention to use Patient Online

security

H5 Facilitating  Use Facilitating conditions positively influence patients’
conditions behaviour use of Patient Online

H6 Behavioural Use Behavioural intention positively influences patients’
intention behaviour use of Patient Online

3.6.1.1 Effect of Performance Expectancy (PE)

Venkatesh et al. (2003, p.447) defined performance expectancy as “the degree to which
an individual believes that applying the technology will help him or her to attain gains in
job performance”. In the ePHRs context, performance expectancy refers to patients’
perceptions of the benefits and advantages gained from using ePHRs, such as
increasing patient empowerment, saving time, saving efforts, enhancing knowledge,
improving patient safety (Alyami and Song, 2016; Morton, 2012; Pagliari et al., 2007a).
According to UTAUT, performance expectancy is one of the direct predictors of
behavioural intention (Venkatesh et al., 2003). Specifically, people are more likely to
intend to use a technology once they expect that adopting this technology is very useful
and advantageous (Venkatesh et al., 2003). According to the systematic review in the
previous chapter, this direct effect was assessed by 12 studies, and all of them
supported this relationship (e.g. Abramson et al., 2014; Agarwal et al., 2013; Kim et al.,
2009b; Lazard et al., 2016; Noblin et al., 2013). This means that patients are more likely
to intend to use Patient Online when they perceive that it is useful for them.
Consequently, this study hypothesises the following:

H1: Performance expectancy positively influences patients’ intention
to use Patient Online.

102



Chapter 3 Conceptual Model Development

3.6.1.2 Effect of Effort Expectancy (EE)

The effort expectancy was defined by Venkatesh et al. (2003, p.450) as “the degree of
ease associated with the use of the system”. In the ePHRs context, effort expectancy
refers to patients’ perceptions about ease of use of ePHRs. Venkatesh et al. (2003)
demonstrated that effort expectancy is an influential predictor of intention to use only in
the pre-usage stage. Generally speaking, individuals are more likely to intend to use a
technology when they perceive that using it is not difficult (Venkatesh et al., 2003).
Several studies supported this relationship in the ePHRs context (e.g. Assadi, 2013;
Emani et al., 2012; Noblin, 2010; Tavares and Oliveira, 2016; Wu, 2013). This means
that patients who perceive that Patient Online is easy to use are more likely to intend to
use it. Subsequently, the second hypothesis in the current study is as follows:

H2: Effort expectancy positively influences patients’ intention to use
Patient Online.

3.6.1.3 Effect of Social Influence (SI)

Venkatesh et al. (2003, p.451) defined social influence as “the degree to which an
individual perceives that important others believe he or she should use the new system”.
In the case of ePHRs, social influence may be conceptualised as patient’s perceptions
that important individuals to him/her (e.g. physicians, nurses, caregivers, family, or
friends) think he/she should utilise ePHRs (Or et al., 2011; Peek et al., 2014; Torres,
2011). Generally speaking, individual who perceives that using a technology is
recommended by important people to him/her is more likely to use the technology
(Venkatesh et al., 2003). This relationship was supported by numerous studies in the
area of ePHRs (e.g. Torres, 2011; Wu, 2013). This refers that patients who perceive that
using Patient Online is recommended by their doctors, caregivers, friends, or family
members are more likely to intend to use it. Accordingly, this study claims the following:

H3: Social influence positively influences patients’ intention to use
Patient Online.

3.6.1.4 Effect of Perceived Privacy and Security (PPS)

Although privacy and security may cover two different aspects, they have been mixed
together in many studies (Nasri et al., 2013). This may be attributed to the fact that they
are highly correlated; security of a technology is required to keep individuals’ privacy
(Belanger et al., 2002). According to Parasuraman et al. (2005, p.7), privacy/ security of
a website refers to “the degree to which the customer believes the site is safe from
intrusion and personal information is protected”. In the context of ePHRs, perceived
privacy and security may be defined as the extent to which patients perceive that ePHRs
are secure and able to keep their information private (Gartrell, 2014; Rao, 2014). Strictly
speaking, individuals who have positive perception about the privacy and security of a

technology are more likely to intend to adopt it (Featherman and Pavlou, 2003; Nicolaou

103



Chapter 3 Conceptual Model Development

and McKnight, 2006). As shown in the systematic review, many studies demonstrated
this relationship (e.g. Ozok et al., 2017; Patel et al., 2011b; Patel et al., 2012; Rao, 2014;
Whetstone and Goldsmith, 2009). This means that patients who believe that Patient
Online is secure and maintain their privacy tend more to intend to use it. So, this study
theorises the following:

H4: Perceived privacy and security positively influences patients’
intention to use Patient Online.

3.6.1.5 Effect of Facilitating Conditions (FC)

Facilitating conditions was defined by Venkatesh et al. (2003, p.453) as “the degree to
which an individual believes that an organisational and technical infrastructure exists to
support the use of the system”. In the context of the current study, facilitating conditions
refers to patients’ perception of availability of resources (e.g. computers and internet
access) and an organisational support (e.g. instructions, manuals, and technical
assistance) that are necessary for using ePHRs (Or, 2008). Generally speaking, people
are more likely to use a technology when they feel that there are facilitating conditions
enough to enable them to use it (Venkatesh et al., 2003). It is noteworthy that UTAUT
proposed the effect of facilitating conditions on use behaviour but not on behavioural
intention since Venkatesh et al. (2003) demonstrated that the relationship between
facilitating conditions and behavioural intention is not statistically significant. This
association between facilitating conditions and use behaviour was demonstrated in
several ePHRs studies (e.g. Luque et al., 2013; Mishuris et al., 2015; Patel et al., 2012).
This indicates that patients who perceive that they have necessary resources,
knowledge, and support to adopt Patient Online are more likely to use it. Therefore, this

study postulates the following proposition:
H5: Facilitating conditions positively affects patients’ use of Online Patient.

3.6.1.6 Effect of Behavioural Intention (BI)

According to Venkatesh et al. (2003), behavioural intention refers to the extent to which
an individual has developed conscious willingness to perform or not perform a certain
behaviour in the future. In the context of ePHRSs, behavioural intention refers to the
degree to which a patient plans to use or not use ePHRs. In general, individuals with
higher intention to perform behaviour are more likely to perform it, and vice versa (Davis,
1989; Fishbein and Ajzen, 1975; Venkatesh et al., 2003; Venkatesh et al., 2012). This
relationship was demonstrated by several studies in the context of ePHRs (e.g. Hsieh
et al., 2016; Jian et al., 2012; Tavares and Oliveira, 2016). This means that patients with
higher intention to use Patient Online are more likely to use it. Therefore, the sixth
hypothesis in the current study is as follows:

H6: Behavioural intention positively affects patients’ use of Patient Online.
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3.6.2 Hypotheses Regarding Mediating Effects

Mediating effect refers to the situation where the association between an independent
variable and dependent variable is affected by a third variable called “mediator” (Field,
2017). Figure 3.14 depicts the mediating effect.

Mediator (M)
a h
Independent Dependent
variable (Y) e variable [X)

Figure 3.14: Mediating Effect

Two mediating effects were hypothesised in the model in the current study: the effect of
performance expectancy on the relationship between effort expectancy and behavioural
intention, and the effect of performance expectancy on the relationship between
perceived privacy and security and behavioural intention (see Table 3.3). More

discussion about these two relationships is presented below.

Table 3.3: Hypotheses of Mediating Effects

Independent Dependent

variable variable | Mediator Hypothesis

Performance expectancy positively
Effort Behavioural Performance mediates the positive relationship
expectancy intention expectancy between effort expectancy and
behavioural intention

Performance expectancy positively

H8 Pr?\r/;c(s:lvzd Behavioural Performance mediates the positive relationship
gecuri%/y intention expectancy between perceived privacy and

security and behavioural intention

The mediating effect of performance expectancy on the relationship between effort
expectancy and behavioural intention was not proposed in UTAUT. However, Davis
(1989) proposed this mediating effect in his well-known model (i.e. TAM). This indirect
effect may be attributed to the fact that individuals’ perceptions about usefulness of the
system are influenced considerably by their perceptions about ease of use of that
system (Goff, 2016; Lazard et al., 2016; Noblin, 2010; Rao, 2014; Richards, 2012). The
mediating effect of performance expectancy was shown in two studies in the context of
consumer health information technologies (CHITs) (Hsu et al., 2013; Or et al., 2011).
This means that patients who perceive Patient Online as an easy to use system are

more likely to perceive it as a useful system, thereby, they are more likely to intend to
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use it. In other words, for patients who perceive that Patient Online is easy to use, an
increase of their perceived usefulness of Patient Online leads to an increase in their
intention to use it. Therefore, this study theorises this mediating relationship as follows:

H7: Performance expectancy positively mediates the positive
relationship between effort expectancy and behavioural intention.

Similarly, the mediating effect of performance expectancy on the relationship between
perceived privacy and security and behavioural intention was not proposed in UTAUT.
However, this mediating effect was proposed in the current study as patients’
perceptions about the usefulness of the system are influenced considerably by their
perceptions about privacy and security of their data in the system (Archer and Cocosila,
2014; Emani et al., 2012; Feistel, 2014; Mekawie, 2013; Rao, 2014). Accordingly, this
means that patients who perceive that Patient Online is secure and able to maintain
their privacy are more likely to perceive it as a useful system, thereby, they are more
likely to intend to use it. To put it differently, for patients who perceive that Patient Online
is secure, an increase of their perceived usefulness of Patient Online leads to an
increase in their intention to use it. Thus, this study posits the following hypothesis:
H8: Performance expectancy positively mediates the positive

relationship between perceived privacy and security and behavioural
intention.

3.6.3 Hypotheses Regarding Moderating Effects
Moderating effect refers to the situation when the relationship between an independent

variable and a dependent variable is affected by the level or group of a third variable
called moderator (see Figure 3.15) (Field, 2017; Hair et al., 2010).

Moderator

Independent Dependent
variable (Y) variable (X)

Figure 3.15: Moderating Effect

As indicated earlier, twenty moderating effects were hypothesised in the model in the
current study. All direct relationships, except the association between behavioural
intention and use behaviour, are affected by at least one of the following moderators:
age, sex, income, education, and internet access (see Table 3.4). These moderating

effects are discussed in the following five subsections.
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Table 3.4: Hypotheses of Moderating Effects

Independent Dependent .
H variable variable Moderator Hypothesis
Performance Behavioural Age _nega’qvely moderates the positive
) ) Age relationship between performance
expectancy Intention . . .
expectancy and behavioural intention
Effort Behavioural Age _posm_vely moderates the positive
expectancy  intention Age relationship between effort expectancy and
P y behavioural intention
Social Behavioural Age _posm_vely moderates_ th_e positive
H11 ) . Age relationship between social influence and
influence intention . ) .
behavioural intention
Perceived Behavioural Age positively moderates the positive
H12 privacy & . . Age relationship between perceived privacy &
. intention : . : :
security security and behavioural intention
Facilitating ~ Use Age _posm_vely moderateg_th(? positive
H13 " , Age relationship between facilitating conditions
conditions behaviour )
and use behaviour
Sex moderates the positive relationship
Performance Behavioural between performance expectancy and
) ) Sex . . )
expectancy intention behavioural intention, such that the
influence is stronger for males
Sex moderates the positive relationship
Effort Behavioural between effort expectancy and behavioural
H15 . X Sex . . . .
expectancy intention intention, such that the influence is stronger
for females
Sex moderates the positive relationship
Social Behavioural between social influence and behavioural
; . . Sex . : ) .
influence intention intention, such that the influence is stronger
for females
: Sex moderates the positive relationship
Perceived : . : .
H17 privacy & Beha\_/loural Sex betwegn per_celveql privacy & security and
securit intention behavioural intention, such that the
y influence is stronger for females
Sex moderates the positive relationship
H18 Facilitating Use Sex between facilitating conditions and use
conditions Behaviour behaviour, such that the influence is
stronger for females
Education level negatively moderates the
Performance Behavioural Education positive relationship be_tween_ perfo_rmance
H19 : : expectancy and behavioural intention, such
expectancy intention level . : !
that the influence is stronger for patients
with lower level of education
Education level negatively moderates the
Effort Behavioural Education positive relationship be_tween_ effor';
0 . ) expectancy and behavioural intention, such
expectancy intention level . . :
that the influence is stronger for patients
with lower level of education
Education level positively moderates the
Perceived : . positive relationship between perceived
: Behavioural Education . ) :
H21 privacy & : ) privacy & security and behavioural
intention level

security

intention, such that the influence is stronger
for patients with higher level of education
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Education level negatively moderates the
positive relationship between facilitating
conditions and use behaviour, such that the
influence is stronger for patients with lower
level of education

Income positively moderates the positive
relationship between performance

Income expectancy and behavioural intention, such
that the influence is stronger for patients
with higher income

Income negatively moderates the positive

relationship between effort expectancy and
Income behavioural intention, such that the

influence is stronger for patients with lower

Facilitating  Use Education

H22 .. .
conditions behaviour level

Performance Behavioural
expectancy intention

Effort Behavioural
expectancy intention

income
Income negatively moderates the positive
Perceived . relationship between perceived privacy &
: Behavioural . . : :
H25 privacy & : : Income  security and behavioural intention, such
: intention . . :
security that the influence is stronger for patients

with lower income

Income negatively moderates the positive
Facilitating Use Income relationship between facilitating conditions
conditions behaviour and use behaviour, such that the influence

is stronger for patients with lower income

H26

Internet access moderates the positive
relationship between effort expectancy and
behavioural intention, such that the
influence is stronger for patients without
internet access

Internet access moderates the positive
relationship between facilitating conditions
and use behaviour, such that the influence
is stronger for patients without internet
access

Effort Behavioural Internet
expectancy intention access

Facilitating Use Internet
conditions behaviour access

3.6.3.1 Effect of Age

According to Venkatesh et al. (2003), age is a significant moderator of the relationship
between performance expectancy and behavioural intention. Specifically, the effect of
performance expectancy on intention to use is stronger among younger individuals
(Venkatesh et al., 2003). This may be attributed to the fact that extrinsic motivation (e.g.
usefulness) is more important for younger individuals (Hall and Mansfield, 1975; Porter,
1963). This moderating effect was also shown in the consumer context by Venkatesh et
al. (2012). In the context of ePHRs, Emani et al. (2012) and Richards (2012) found a
significant difference between older and younger patients in their perception of the
usefulness of ePHRs. As a result, this study posits the following hypothesis:
H9: Age negatively moderates the positive relationship between

performance expectancy and behavioural intention, such that the
influence is stronger for younger patients.
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Age is deemed as a significant moderator of the relationship between effort expectancy
and behavioural intention according to UTAUT (Venkatesh et al., 2003). Precisely, the
effect of effort expectancy on behavioural intention is stronger among older individuals
(Venkatesh et al., 2003). This may be attributed to the fact that cognitive and physical
abilities that are necessary to use technology decline gradually with increasing age
(Hertzog and Hultsch, 2000; Rogers et al., 1998; Taylor et al., 2014; Venkatesh et al.,
2003). Therefore, in comparison with younger individuals, older individuals are more
likely to have more computer anxiety, less control over computers, and less computer
self-efficacy (Chun and Patterson, 2012; Czaja et al., 2006; Majedi, 2014; Nagle and
Schmidt, 2012; Rogers et al., 1998). This moderating effect of age was also supported
in the consumer context by Venkatesh et al. (2012). In the context of ePHRSs, Richards
(2012) demonstrated a significant difference between older and younger patients in their
perception of ease of use of ePHRs. Accordingly, this study theorises the following
hypothesis:
H10: Age positively moderates the positive relationship between effort

expectancy and behavioural intention, such that the influence is
stronger for older patients.

According to UTAUT, age is considered an instrumental moderator for the relationship
between social influence and behavioural intention (Venkatesh et al., 2003). Specifically,
the effect of social influence on behavioural intention is stronger among older individuals
(Venkatesh et al., 2003). This may be attributed to the fact that older people have more
affiliation needs than younger people, thereby, they are more likely to be affected by
social influence (Alaiad and Zhou, 2015; Rhodes, 1983). Moreover, psychological
studies demonstrated that the need for autonomy is relatively lower among older
individuals, and they tend more to conform to opinions of others (Cook and Wall, 1980;
Evans et al., 1979). This moderating effect was also supported in the consumer context
by Venkatesh et al. (2012). In the context of CHITs, the moderating effect of age on the
relationship between social influence and behavioural intention to use home healthcare
robot was demonstrated by Alaiad and Zhou (2015). Accordingly, this study proposes
the following hypothesis:
H11: Age positively moderates the positive relationship between social

influence and behavioural intention, such that the influence is stronger
for older patients.

As the construct “perceived privacy and security” was not part of UTAUT, the moderating
effect of age on the association between perceived privacy and security and behavioural
intention was not tested by Venkatesh et al. (2003). However, Laric et al. (2009) argued
that older individuals are more likely to concern about privacy of their data. They

attributed this argument to the fact that older people are more likely to suffer from
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illnesses and diseases, thereby, they may be more worried about their privacy than
younger people. Moreover, this effect of age on perceived privacy and security may
reflect the fact that older people tend more to excessively doubt and not trust new
technologies (Castle et al., 2012; Fagih and Jaradat, 2015; Peter and Valkenburg, 2011;
Yao et al., 2007). In the context of ePHRSs, this relationship was empirically supported
by Baird (2012) and Richards (2012). In line with these findings, the following hypothesis
is postulated:
H12: Age positively moderates the positive relationship between

perceived privacy & security and behavioural intention, such that the
influence is stronger for older patients.

In UTAUT, age is deemed as a significant moderator of the relationship between
facilitating conditions and use behaviour (Venkatesh et al., 2003). In other words, the
effect of facilitating conditions on use behaviour is stronger among older people
(Venkatesh et al., 2003). As mentioned earlier, older people are more likely to have
difficulty in learning how to use new information technologies due to age-related decline
in their physical and cognitive abilities (Chin and Fu, 2010; Czaja et al., 2009; Hanson,
2009; Kim et al., 2009a; Seethamraju et al., 2018). This learning difficulty makes them
more likely to have computer anxiety and less computer self-efficacy in comparison to
younger individuals (Chun and Patterson, 2012; Czaja et al., 2006; Majedi, 2014; Nagle
and Schmidt, 2012; Rogers et al., 1998). As a result, older people are more likely to
place more importance on the presence of sufficient support and help on their job (Hall
and Mansfield, 1975; Morris and Venkatesh, 2000). This moderating effect was also
supported in a consumer context by Venkatesh et al. (2012). In the context of CHITSs,
Alaiad and Zhou (2015) demonstrated that the relationship between facilitating
conditions and use behaviour of home healthcare robot is stronger among older
patients. Accordingly, this study theorises the next hypothesis:
H13: Age positively moderates the positive relationship between

facilitating conditions and use behaviour, such that the influence is
stronger for older patients.

3.6.3.2 Effect of Sex

According to Venkatesh et al. (2003), sex is a significant moderator of the relationship
between performance expectancy and behavioural intention. Specifically, the effect of
performance expectancy on intention to use is stronger among males than females
(Venkatesh et al., 2003). This may be attributed to the fact that males are more likely to
be task oriented than females (Lynott and McCandless, 2000; Minton and Schneider,
1985), which means that they are concerned more with task accomplishment such as
performance expectancy (Venkatesh and Morris, 2000; Venkatesh et al., 2003). This

moderating effect was supported in the consumer context by Venkatesh et al. (2012). In
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the context of ePHRs, Richards (2012) demonstrated a significant difference between
males and females in their perception of the usefulness of ePHRs. As a result, this study
posits the following hypothesis:

H14: Sex moderates the positive relationship between performance

expectancy and behavioural intention, such that the influence is
stronger for males.

Additionally, sex is considered as a significant moderator of the relationship between
effort expectancy and behavioural intention in the UTAUT model (Venkatesh et al.,
2003). Precisely, the effect of effort expectancy on behavioural intention is stronger
among females (Venkatesh et al., 2003). This effect may be driven by the fact that
females usually exhibit higher levels of computer/ technology anxiety in comparison with
males (Frenkel, 1990; Gilroy and Desai, 1986; Lowe and Krahn, 1989; Morrow et al.,
1986). However, it is likely that the level of computer/ technology anxiety among females
may have reduced due to technology being more pervasive in 2018 than in the 1980s
(Office for National Statistics, 2018). This moderating effect of sex was supported in the
consumer context by Venkatesh et al. (2012). In the context of ePHRSs, Richards (2012)
showed a significant difference between males and females in their perception of ease
of use of ePHRs. Accordingly, this study theorises the following hypothesis:
H15: Sex moderates the positive relationship between effort

expectancy and behavioural intention, such that the influence is
stronger for females.

According to UTAUT, sex is considered an instrumental moderator for the relationship
between social influence and behavioural intention (Venkatesh et al., 2003). Specifically,
the effect of social influence on behavioural intention is stronger among females
(Venkatesh et al., 2003). This may be attributed to the fact that females tend more to
have deference to others’ perceptions or opinions than males (Venkatesh and Morris,
2000). This moderating effect was shown in the consumer context by Venkatesh et al.
(2012). In the context of ePHRs, Wu (2013) showed a significant difference between
males and females in their perception of social influence of ePHRs. Accordingly, this
study proposes the following hypothesis:
H16: Sex moderates the positive relationship between social influence

and behavioural intention, such that the influence is stronger for
females.

The moderating effect of sex on the association between perceived privacy and security
and behavioural intention was not tested by Venkatesh et al. (2003) as the construct
“perceived privacy and security” was not part of UTAUT. However, Laric et al. (2009)
argued that females tend more to concern about the privacy of their data then females.

This may reflect the fact that females tend more to excessively doubt and not trust
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technologies than males (Fagih and Jaradat, 2015). In the context of ePHRs, Richards

(2012) found a significant difference between males and females in their perception of

privacy and security of ePHRSs. In line with this, the following hypothesis is postulated:
H17: Sex moderates the positive relationship between perceived

privacy & security and behavioural intention, such that the influence is
stronger for females.

According to Venkatesh et al. (2000), sex is deemed as a significant moderator of the
relationship between facilitating conditions and use behaviour. In other words, the effect
of facilitating conditions on use behaviour is stronger among females (Venkatesh et al.,
2000). This may reflect the fact that while males tend more to exert effort to overcome
issues and problems that may appear when achieving tasks, females are more likely to
focus on the procedures and effort required for accomplishing the task (Venkatesh et
al., 2000). In addition, females usually exhibit higher levels of computer/ technology
anxiety in comparison with males (Frenkel, 1990; Gilroy and Desai, 1986; Lowe and
Krahn, 1989; Morrow et al., 1986). As a result, females are more likely to place more
emphasis on the presence of sufficient external support when adopting new
technologies (Venkatesh et al., 2000; Venkatesh et al., 2012). Although this moderating
effect of sex was demonstrated by Venkatesh et al. (2000), it has not been examined in
the context of ePHRs. Hence, this study theorises the following hypothesis:
H18: Sex moderates the positive relationship between facilitating

conditions and use behaviour, such that the influence is stronger for
females.

3.6.3.3 Effect of Education Level

Broadly speaking, individuals with higher level of education are more likely to be
healthier and have no functional and mental limitations (Beenkens, 2011; Hoogendijk et
al., 2008; Jacobsen et al., 2011). In addition, healthier people are less likely to perceive
that ePHRs are useful for them (Beenkens, 2011; Liu et al, 2011; Rao, 2014).
Consequently, it can be supposed that education level negatively moderates the effect
of performance expectancy on intention to use (Beenkens, 2011). In the context of
ePHRs, it has been demonstrated that patients with lower level of education perceive
usefulness of ePHRs in a different way than those with higher level of education
(Beenkens, 2011; Daglish, 2013; Richards, 2012). Accordingly, this study proposes the
following:
H19: Education level negatively moderates the positive relationship

between performance expectancy and behavioural intention, such that
the influence is stronger for patients with lower level of education.

It has been demonstrated that effort expectancy is affected by education level (Agarwal

and Prasad, 1999; Porter and Donthu, 2006). To be more precise, people with higher
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level of education are less likely to put into consideration the ease of use of a technology
before adopting it. This effect of education may be attributed to several facts. Firstly,
people with higher level of education generally are more likely to use the internet and
have higher level of health literacy (Baker et al., 2003; Liebermann and Stashevsky,
2002; Paasche-Orlow et al., 2005; Rainie, 2010; Rhee and Kim, 2004; Scott et al., 2002).
Secondly, people with higher level of education usually have less computer anxiety (Ellis
and Allaire, 1999; Gutek and Bikson, 1985; Howard and Smith, 1986; Igbaria and
Parasuraman, 1989), thereby, they are less likely to be worried about ease of use of
new technology (Ellis and Allaire, 1999; Igbaria and livari, 1995; Lai et al., 2008; Torres,
2011; Venkatesh, 2000). Lastly, people with higher level of education have more ability
to learn a new innovation (Agarwal and Prasad, 1999). In the context of ePHRs, this
effect of education has been shown by Daglish (2013), Noblin (2010), and Richards
(2012). As a consequence, this study hypothesises:

H20: Education level negatively moderates the positive relationship
between effort expectancy and behavioural intention, such that the
influence is stronger for patients with lower level of education.

According to Jian et al. (2012), people with high level of education are more likely to
concern about their privacy. Reasonably, this may result from the fact that individuals
with higher level of education have more awareness about threats of cyber attacks on
breaching their privacy. In the context of ePHRs, this effect of education was found
empirically by Richards (2012). Thus, this study proposes the following assumption:

H21: Education level positively moderates the positive relationship
between perceived privacy & security and behavioural intention, such
that the influence is stronger for patients with higher level of
education.

By and large, people with lower level of education are less likely to use the internet and
have lower level of health literacy (Baker et al., 2003; Liebermann and Stashevsky,
2002; Paasche-Orlow et al., 2005; Rainie, 2010; Rhee and Kim, 2004; Scott et al., 2002).
Furthermore, people with lower level of education usually have more computer anxiety
(Ellis and Allaire, 1999; Gutek and Bikson, 1985; Howard and Smith, 1986; Igbaria and
Parasuraman, 1989). Consequently, it is reasonable to consider that people with lower
level of education tend more to place emphasis on availability of sufficient external
support when adopting new technologies. The moderating effect of education level on
the association between facilitating conditions and use behaviour has not been tested
in the context of ePHRs nor CHITs. Subsequently, this study proposes the following:

H22: Education level negatively moderates the positive relationship
between facilitating conditions and use behaviour, such that the
influence is stronger for patients with lower level of education.
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3.6.3.4 Effect of Income

It has been shown that income level affects the perceived usefulness of technology
(Chawla and Joshi, 2018; Porter and Donthu, 2006). As people with higher income are
more likely to be busier, they tend more to concern about the usefulness of technology
before using it (Chawla and Joshi, 2018). Thus, it can be thought that the association
between performance expectancy and behavioural intention is stronger among people
with higher income. This association was empirically shown in the ePHRs context by
Daglish (2013) and Richards (2012). Therefore, this study posits the next hypothesis:

H23: Income positively moderates the positive relationship between
performance expectancy and behavioural intention, such that the
influence is stronger for patients with higher income.

Generally speaking, people with lower income are less likely to be able to afford internet

access and latest technologies (Chawla and Joshi, 2018; Rainie, 2010; Rhee and Kim,
2004), and this may make those people having higher computer/ technology anxiety
(Chawla and Joshi, 2018; Lee et al., 2010). Therefore, it can be inferred that people with
low income are more likely to worry about ease of use of technology before using it. This
effect of income was empirically demonstrated in the ePHRs context by Daglish (2013)
and Richards (2012). Thus, this study claims the following:

H24: Income negatively moderates the positive relationship between
effort expectancy and behavioural intention, such that the influence is
stronger for patients with lower income.

It has been shown that people with lower income are more likely to concern about online

information privacy (Chawla and Joshi, 2018; Hernandez et al., 2011; Zukowski and
Brown, 2007). This may result from the fact that individuals with low income are more
likely to have health problems and illnesses (Beenkens, 2011; Jacobsen et al., 2011),
thereby, they are more likely to concern about the privacy of their health information
(Laric et al., 2009). Thus, it can be thought that the association between perceived
privacy and security and behavioural intention is stronger among people with lower
income. In the context of ePHR, this effect of income was demonstrated by Richards
(2012). Consequently, this study hypothesises the next proposition:

H25: Income negatively moderates the positive relationship between
perceived privacy and security and behavioural intention, such that the
influence is stronger for patients with lower income.

As indicated previously, people with lower income are less likely to be able to afford
internet access and latest technologies (Chawla and Joshi, 2018; Rainie, 2010; Rhee
and Kim, 2004), and this may make those people having higher computer/ technology
anxiety (Chawla and Joshi, 2018; Lee et al., 2010). Therefore, it can be inferred that
people with low income are more likely to worry about availability of facilitating conditions
before adopting a technology. This effect of income has not been assessed in the

ePHRs contexts. Hence, this study posits the following hypothesis:
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H26: Income negatively moderates the positive relationship between
facilitating conditions and use behaviour, such that the influence is
stronger for patients with lower income.

3.6.3.5 Effect of Internet Access

Reasonably, patients who have internet access are more likely to be internet users and,
thereby, they are more likely to have less computer anxiety and higher self-efficacy. As
mentioned before, individuals with less computer anxiety and higher self-efficacy are
less likely to perceive technology easy to use (Ellis and Allaire, 1999; Igbaria and livari,
1995; Lai et al., 2008; Rao, 2014; Torres, 2011; Venkatesh, 2000; Venkatesh and Bala,
2008), thereby, they are less likely to worry about ease of use of technology before using
it. This effect of internet access has not been examined in the ePHRs contexts.
Accordingly, this study proposes the next hypothesis:

H27: Internet access moderates the positive relationship between
effort expectancy and behavioural intention, such that the influence is
stronger for patients without internet access.

As mentioned above, patients without internet access are more likely to high computer
anxiety and low computer self-efficacy, thereby, they may tend more to place emphasis
on availability of sufficient external support when adopting new technologies. It is can
be inferred that the relationship between facilitating conditions and use behaviour is
stronger among patients without internet access. In the context of ePHRs, this
moderating effect of internet access has not been studied. Subsequently, this study
hypothesises the following proposition:

H28: Internet access moderates the positive relationship between
facilitating conditions and use behaviour, such that the influence is
stronger for patients without internet access.

3.7 The Conceptual Model

The last step of model development requires researchers to present the proposed model
graphically (Walker and Avant, 2011). Accordingly, Figure 3.16 shows the proposed
model in the current study. In short, performance expectancy, effort expectancy, social
influence, and privacy and security concerns affect behavioural intention directly.
Facilitating conditions and behavioural intention are the only direct determinant of use
behaviour. Effort expectancy and perceived privacy and security affect indirectly
behavioural intention through performance expectancy. Age and sex moderate all direct
relationships, except the path from behavioural intention to use behaviour. Education
level and income moderates all direct relationships, except the path from social influence
to behavioural intention and the path from behavioural intention to use behaviour. Lastly,
internet access moderates the effect of effort expectancy on behavioural intention and

the effect of facilitating conditions on use behaviour.
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Figure 3.16: The Conceptual Model
3.8 Chapter Summary

The chapter aimed to develop a conceptual model for understanding the factors that
affect patients’ use of ePHRs. To this end, the researcher followed the six steps of model
development recommended by Walker and Avant (2011). In line with the first step, 12
theories and models originated from various disciplines such as psychology, sociology,
and information systems were reviewed. According to six criteria, UTAUT was identified
as the most suitable theory for the context of ePHRSs. In the third step, UTAUT was
tailored to be more appropriate for the context of interest by dropping voluntariness and
experience from the model and adding four new constructs; internet access, privacy and
security concerns, income, and education level. The fourth step and fifth step were
carried out simultaneously by defining the concepts of each construct determining the
relationships between constructs. As a result, this study proposed six direct effects, two
mediating effects, and twenty moderating effects. In the last step, the proposed model

was presented graphically.
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Chapter 4 Research Methodology

4.1 Introduction

This chapter aims to outline and justify the research methods, techniques, and
approaches that were used for conducting the empirical study. The empirical study aims
to test the proposed model outlined in the previous chapter. In the first place, the
research philosophy, purpose, approach, and methodology that this research follows
are determined and justified in the next four sections, respectively. In Section 4.6, the
researcher explains the reasons for choosing survey method rather than experimental
or case study methods. Section 4.7 provides the justification for selecting the survey
instrument and clarifies how it was developed. The process of sampling is explained in
Section 4.8. In Section 4.9, research settings where the current study was carried out
are identified and justified. Data collection process is described in details in Section 4.10.
Data analysis techniques used in this study are defined and justified in Section 4.11. In
the penultimate section, the main ethical considerations are discussed. The main points

of this chapter are summarised in the last section.

4.2 Research Philosophy

Research philosophy is defined as a group of researcher’s beliefs and perceptions about
a certain phenomenon, the truth behind its existence, how knowledge about it can be
attained, and which methods should be used to investigate it (Al-Azzam, 2016; Guba
and Lincoln, 1994; Onyia, 2009). It is highly recommended that researchers identify the
research philosophy that their studies follow before they embark upon them (Easterby-
Smith et al., 2012; Guba and Lincoln, 1994; Saunders et al., 2015). This is because
developing and selecting the appropriate research design and methods depends on the
research philosophy followed (Easterby-Smith et al., 2012; Gray, 2018; Neuman, 2013;
Saunders et al., 2015). Two philosophical areas of scientific research form the
foundation of the main assumptions and principles of researchers; ontology and

epistemology (Bhattacherjee, 2012; Neuman, 2013; Saunders et al., 2015).

Ontology refers to the philosophical assumptions regarding the nature of a reality
and what exists (Creswell and Poth, 2017; Neuman, 2013; Saunders et al., 2015). That
is, ontology is concerned with what is the entity that researchers are looking at, and how
they perceive it (Bryman, 2015; Saunders et al., 2015; Walter, 2013).

Epistemology is defined by Neuman (2013, p.95) as “an area of philosophy
concerned with the creation of knowledge; focuses on how we know what we know or

what are the most valid ways to reach truth”. In other words, Epistemology refers to how
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a researcher gains knowledge about a phenomenon of interest (Bryman, 2015; Gray,
2018; Saunders et al., 2015). Every research should start with identifying its ontological
position, that then leads logically to the epistemological position and methods (Grix,
2002; Hay, 2002).

The two most common research philosophies that arise from the two
abovementioned philosophical areas are positivism and interpretivism (Bryman, 2015;
Grix, 2002; Tuli, 2010). Positivism is defined as a research philosophy derived from the
natural sciences where the researcher believes that social reality is observable,
measurable, fixed and external to the researcher (Bryman, 2015; Gray, 2018; Thomas,
2013). In contrast to positivism, interpretivism is a research philosophy where
researchers believe that social reality is socially constructed and subjective, and
researchers play an important role in interpreting it (Bryman, 2015; Gray, 2018;
Neuman, 2013). The different assumptions and features of positivism and interpretivism
are outlined in Table 4.1. Based on the nature and aim of the current study, positivist
position appropriately reflects the philosophy behind the current study. Specifically, the
positivist position is more in tune with the present research for the following reasons.

Firstly, as shown in Table 4.1, positivists usually aim to predict and control social
phenomena and to come up with law-like generalisations about them (Bowling, 2014;
Gray, 2018; Calnan, 2013), and this is in keeping with the aim of the current study which
is to identify the factors that predict patients’ use of ePHRs and generalise the findings

from the sample to the population.

Secondly, positivists follow the deductive reasoning where theories and previous
research are employed to formulate and test propositions and hypotheses (Table 4.1)
(Bryman, 2015; Calnan, 2013; Saunders et al., 2015). As adoption of information
systems is deemed as a mature field that has several well-validated theories and models
(e.g. UTAUT, TAM, and TRA) (Venkatesh et al., 2003; Venkatesh et al., 2012), this study
follows deductive reasoning through adopting the most appropriate theory (i.e. UTAUT)

and formulating the research hypotheses accordingly.

Thirdly, positivists perceive any social phenomenon as a reality that is objective;
that is, it is not affected by social actors who are concerned with its presence (Bryman,
2015; Neuman, 2013; Thomas, 2013). This position is more aligned with the present
study because the researcher of the study believes that the reality (i.e. patients’ adoption
of Patient Online) is out there and exists independently of him. To be more precise, the
researcher of this study perceives that he can investigate the phenomenon of interest
objectively by not allowing his personal assumptions and beliefs to affect the reality.

Hence, the researcher selected the factors in the proposed model based on theories
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and empirical studies and regardless of his beliefs, attitudes, and experiences. Further,
the researcher considers all guidelines, recommendations, and criteria for objectively

collecting, analysing, and reporting the data.

Fourthly, according to the positivist stance, knowledge can be gained through
examining hypotheses empirically using objective and rigorous research methods,
which are usually quantitative (Bowling, 2014; Calnan, 2013; Saunders et al., 2015), and
this is in tune with this study in which the researcher perceives that the proposed model

must be tested empirically by rigorous quantitative methods.

Fifthly, for generalisation purposes, positivists often collect highly structured
guantitative data from a large sample size and analyse them using statistical analyses
(Easterby-Smith et al., 2012; Saunders et al., 2015), and this is considered the best way

to answer the question of the current study.

Lastly, positivism is the most used stance in social science research (Bowling,
2014; Calnan, 2013; Thomas, 2013). It also has been used by many researchers to
investigate patients’ adoption of ePHRs (e.g. Assadi, 2013; Klein, 2007a; Lazard et al.,

2016; Morton, 2012; Tavares and Oliveira, 2016).

Table 4.1: Features of Research Philosophies

Ontology
assumptions

Epistemology
assumptions

Research aim

Research
approach
Research
methodology

Researcher’s
role

Sample size
Generalisability

Positivism
Single reality exists regardless
of people perception, and it is
observable, measurable, and
fixed
Reality is investigated
objectively, and it is external to
the researcher.
Reality is studied through
breaking it down into simplest
elements.
Concepts must be
operationalised to be
measured quantitatively.

To explain causal relationships
and to come up with law-like
generalisations about them

Deductive reasoning

Quantitative, but they can use
qualitative

They must be independent
and impartial

Large
From sample to population

Interpretivism
Multiple realities exist and
they are socially constructed
by people interaction and
interpretation

Reality is investigated
subjectively, and researchers
play an important role in
interpreting it.

Concepts embody viewpoints
of stakeholder.

To understand or describe
how people create and make
sense of a social reality from
their point of view

Inductive reasoning

Qualitative

They must involve
themselves in the settings in
which they are interested
Small

From one setting to another

Source: Adapted from Easterby-Smith et al. (2012), Neuman (2013), Saunders et al. (2015)
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4.3 Research Purpose

Studies can be classified into three groups based on their purposes: explanatory,
exploratory, and descriptive (Bhattacherjee, 2012; Neuman, 2013; Saunders et al.,
2015). The explanatory research attempts to explain causal relationships of phenomena
and behaviours (Bhattacherjee, 2012; Neuman, 2013; Saunders et al.,, 2015).
Exploratory research is typically carried out when investigating a new phenomenon,
event, or behaviour that has not been explored yet, and researchers know little or
nothing about it (Neuman, 2013; Saunders et al., 2015). Researchers normally conduct
descriptive research when they have a good understanding of a phenomenon of interest,
and they are interested in describing it instead of examining causal relationships
(Blumberg et al., 2011; Neuman, 2013).

The current study can be considered as explanatory research because the aim
of this study is in line with the purpose of explanatory research, which is to test a theory
regarding a phenomenon of interest or extend a theory to new subjects and fields
(Neuman, 2013). Moreover, explanatory studies usually adopt existing theories or
models and previous literature to develop hypotheses, and then those hypotheses are
tested using empirical research (Blumberg et al., 2011; Sekaran and Bougie, 2016). This
is the case in the current study, which developed hypotheses based on a theory and
previous studies, and those hypotheses were tested empirically.

4.4 Research Approach

Research approach refers to the scientific reasoning that researchers follow in
conducting their studies (Bowling, 2014). There are two research approaches that
researchers can follow; deductive and inductive (Bhattacherjee, 2012; Bowling, 2014;
Mclinnes et al., 2013). The deductive approach depends on using existing theory (or
theories) to develop the research hypotheses which are tested using empirical data,
thus, it is called theory-testing approach (Bhattacherjee, 2012; Bowling, 2014). In other
words, deductive research begins with general assumptions and thoughts of a
phenomenon, then they are examined using specific observations (Gray, 2018; Wilson
and MacLean, 2011). In contrast to the deductive approach, inductive approach
depends on using empirical observations so as to build a theory or general inferences
that can be tested in a further research, thus, it is called theory-building approach
(Bhattacherjee, 2012; Bowling, 2014). To be more precise, inductive research starts with
observing a given phenomenon and, then, constructing general propositions or theories

based on the findings of the observations (Gray, 2018; Wilson and MacLean, 2011).
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According to the features of those approaches outlined in Table 4.2, the
deductive approach was more suitable for the present research than inductive approach.
To be more precise, this study follows the deductive approach for the following reasons.
Firstly, it is recommended to use this approach when the research subject is already
well-investigated, thus, a theoretical framework and hypotheses can be generated
based on the prior knowledge (Bhattacherjee, 2012; Creswell, 2013; Easterby-Smith et
al., 2012). That is, this approach is suitable when there are plenty of explanations,
studies, or theories about the phenomenon under the study. The phenomenon of
interest in this study was investigated by numerous studies and theories, thereby; there
is sufficient knowledge about it. Secondly, as mentioned earlier, the deductive approach
is appropriate for examining causal relationships (Bhattacherjee, 2012; Saunders et al.,
2015), and this is aligned with the aim of this research. Thirdly, the deductive approach
is more compatible with the positivism (Bryman, 2015; Neuman, 2013; Saunders et al.,
2015), which is the position that this study follows. Fourthly, the current study is
restricted to time (as it is a part of an academic degree), thereby, the deductive approach
is more appropriate as it is faster to complete and enables researchers to accurately
expect time schedules of conducting the study (Creswell, 2013). Lastly, the deductive

approach has low-risk of not achieving the aim of the study (Creswell, 2013).

Table 4.2: Features of Research Approaches

Deductive Inductive

To understand the meanings of
a phenomenon from individuals’
perspectives

To explain causal

Research aim relationships

Research

Researchers are

Researcher’s : Researchers are part of the

role independent of the_ : phenomenon under the study
phenomenon and impartial

Data collection , .

method Highly structured Flexible

Time to finish Short time Long time

Risk of not

achieving the Low risk High risk

aim

Sample size Large Smalll

Generalisability = More generalisable Less generalisable

Source: Adapted from Bhattacherjee (2012); Bryman (2015), Creswell (2013),
Neuman (2013), Zikmund et al. (2013)
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4.5 Research Methodology

After identifying the research philosophy and approach that the researcher follows, it is
necessary to determine the research methodology (Saunders et al., 2015). Researchers
usually follow at least one of two main research methodologies; quantitative and
qualitative (Bryman, 2015; Matthews and Ross, 2010). As shown in Table 4.3, those
methodologies are different from each other in terms of numerous aspects. No
methodology is superior to the other, rather the quantitative methodology is more
appropriate than the qualitative approach for certain research questions, and vice versa
(Dawson, 2002; Zikmund et al.,, 2013). The quantitative methodology is more

appropriate for the current study for the following reasons.

Firstly, selecting the research methodology should be driven by research aims
(Almohaimmeed, 2012; Dawson, 2002; Matthews and Ross, 2010). The aim of this
study is to examine the factors that affect patients’ use of ePHRs, and this aim is in line
with the purpose of the quantitative research, which is usually to test a theory or
determine cause-effect relationships between variables so as to explain a phenomenon
(see Table 4.3) (Bryman, 2015; Neuman, 2013; Robson and McCartan, 2016).

Secondly, it is essential to take into consideration the research philosophy that
a study follows when identifying the research methodology (Almohaimmeed, 2012;
Matthews and Ross, 2010; Tuli, 2010). The current study adopted the positivist
philosophy, which is the one that the quantitative methodology leans more toward
(Bhattacherjee, 2012; Matthews and Ross, 2010; Neuman, 2013).

Thirdly, choosing the research methodology is also guided by the type of data
that researchers require to answer the research question (Almohaimmeed, 2012). The
present research needed more structured data in form of numbers to be able to
statistically test the adopted theory, and quantitative studies usually deal with such data
(Bowling, 2014; Gray, 2018; Matthews and Ross, 2010).

Fourthly, the research model proposed in this study requires to be tested by
analysing the collected data statistically, and this is one of the main characteristics of
the quantitative methodology (Creswell, 2013; Matthews and Ross, 2010; Neuman,
2013; Robson and McCartan, 2016).

Fifthly, the researcher of this study tries to be objective and neutral by keeping
himself independent of the phenomenon and participants under study, and this is
compatible with researchers’ role in quantitative studies (Bowling, 2014; Gray, 2018;
Neuman, 2013; Zikmund et al., 2013).
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Sixthly, the researcher of this study endeavours to generalise the findings
through collecting data via predefined, systematic, reliable measures and from a large
sample size, and such aim is more likely to be achieved by quantitative methodology
(Creswell, 2013; Matthews and Ross, 2010; Neuman, 2013).

Lastly, Bowling (2014) recommends researchers to use qualitative methodology
when there is a lack of information regarding the phenomenon of interest, when the
phenomenon is sensitive or complex, and when researchers need to explore the
phenomenon in an inductive way. However, the current research does not meet these
conditions because the phenomenon of interest is well-investigated, it is not sensitive or
complex, the deductive approach was considered as an appropriate approach for this

study.

Table 4.3: Features of Research Methodologies

Philosophical
position

Research aim

Research
Approach

Type of data

Researchers’
role

Study design

Data Analysis

Data collection

Sample size

Generalisability

Research
methods

Quantitative

Leans more to positivism

To explain causal
relationships and test a
theory

Tends more to deductive

Structured data in form of
numbers

They are impartial and
independent of the
phenomenon or
participants

Structured, and specified
before commencing the
study

Analysed by statistical
techniques and presented
by tables, charts, and/or
graphs

Collected by predefined,
systematic, more reliable
measures

Large
More generalisable and
replicable

Experiment, survey,
secondary data analysis,
case study

Qualitative
Leans more to interpretivism

To in-depth explore phenomena
and build a theory

Tends more to inductive

Rich and in-depth data in form
of words, texts, symboals,
ima