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Abstract

Many patients undergoing magnetic resonance imaging (MRI) and computed
tomography (CT) scans experience elevated anxiety. Patients should be informed about
the procedural, behavioural, psychosocial and sensory aspects of preparation before
these procedures. Providing preparatory information the way patients prefer is central to
high-quality, patient-centred care and may improve patient outcomes. eHealth shows
promise for delivering patient-centred preparatory information, as patient education
websites can be tailored to individuals’ preferences. However, little research has
assessed whether patients’ preferences for receiving a range of preparatory information
items are met before MRI and CT procedures. Furthermore, no studies have examined
MRI and CT patients’ ability to locate and apply online health information, a concept

termed eHealth literacy, necessary for patients to engage with and benefit from eHealth.

This thesis addresses these knowledge gaps by evaluating MRI and CT outpatients’
experiences of, and preferences for receiving, preparatory information. It also examines
issues related to measuring and describing eHealth literacy. Four published papers
based on one cross-sectional study are included. Paper One assesses patient-perceived
information receipt, concluding that provision of preparatory information linked to
guideline recommendations needs improvement. Paper Two evaluates patient
preferences for receiving this information, with findings highlighting a need for
improved elicitation of, and responsiveness to, patients’ preferences. Paper Three
evaluates the factorial validity of the eHealth Literacy Scale (eHEALS). Findings
support a three-factor eHEALS structure and raise questions about existing
interpretations of eHEALS data. Paper Four is the first to apply exploratory analyses to
identify four subgroups of patients, characterised as having low to very high eHEALS

19



factor scores. Collectively, this body of work indicates that patient-centred preparatory
information provision before MRI and CT procedures should be enhanced. However,
not all patients perceive that they can engage meaningfully with eHealth. eHealth
should be offered alongside other information modes to improve patient-centred

preparation before MRI and CT procedures.
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Synopsis

Magnetic resonance imaging (MRI) and computed tomography (CT) scans are
increasingly common diagnostic and surveillance processes within Australian healthcare
settings. Patients who are scheduled to undergo these imaging procedures may
experience elevated anxiety and distress, reinforcing a need for adequate preparation. It
is recommended that preparatory information for such potentially threatening medical
procedures address the procedural, sensory, psychosocial and behavioural aspects of
care. Furthermore, the content and amount of preparatory information provided should
be adapted to suit patients’ preferences. Responding to patients’ preferences in this way
is important for high-quality, patient-centred care, and may result in improved
psychosocial and clinical outcomes. Providing too little preparatory information can
heighten patient anxiety and distress, prevent informed medical decision-making and
limit compliance with clinical requirements, whereas providing too much preparatory
information can overwhelm patients and increase anxiety levels. Delivering the right

amount of patients’ preferred preparatory information is therefore paramount.

The internet holds promise as a standardised and sustainable mode for providing
patients’ preferred information about how to prepare for MRI and CT procedures. This
is because the internet is highly accessible and provides advanced capabilities (e.g.
tailoring, multimedia, interactive functionality). eHealth refers to the organisation and
delivery of health services and information using the internet and related technologies,
and is a focus of national and international healthcare agendas. Optimal use of patient
education websites is, however, contingent on patients having the ability to seek, find,
understand, appraise and apply electronic health information, otherwise termed eHealth
literacy. eHealth literacy research is challenged by the rapid speed of eHealth
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development, limited application of emerging analytical techniques for psychometric
assessment, and paucity of measurement research in clinical settings. This limits the
credibility of eHealth literacy findings and makes it unclear whether medical imaging

patients have the capabilities to meaningfully engage with and benefit from eHealth.

This thesis-by-publication reports research examining MRI and CT medical imaging
outpatients’ experiences of and preferences for receiving preparatory information, and
their eHealth literacy. It consists of an Introduction, an overview of the Thesis Structure
and Study Scope, four peer-reviewed publications and a Discussion. The four
publications are based on a cross-sectional survey of MRI and CT outpatients recruited

from a major public tertiary referral hospital in metropolitan Australia.

The Introduction contextualises the importance of patient-centred preparatory
information and the relevance of eHealth. The prevalence and burden of MRI and CT
procedures are discussed, and the procedural, behavioural, psychosocial and sensory
domains of preparatory information are introduced. The importance of preparatory
information is outlined in relation to policy and ability to influence patient outcomes.
The chapter defines patient-centred care and discusses the need for information to be
delivered in accordance with patient preferences. Shortcomings of existing medical
imaging research are highlighted, including the limited assessment of patient-centred
information provision across all four domains of preparation, and the lack of studies
using dual assessment of patient receipt of both too much and too little preparatory
information. As eHealth presents an opportunity to deliver information that is tailored to
patient preferences, rates of internet access and functionality are discussed. Strategic
initiatives to promote the implementation of eHealth are also described. eHealth literacy

components (i.e. awareness, skills and evaluation) are introduced as necessary for
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facilitating engagement and maximising potential benefits from eHealth. The chapter
concludes by identifying the need for more research assessing the measurement
properties of the commonly used eHealth Literacy Scale (¢tHEALS), and describing

eHealth literacy in patient populations.

Paper One reports the findings from 234 MRI and CT outpatients who completed at
least one of 33 survey items assessing receipt of preparatory information. Information
items most commonly endorsed as having been received related to the reason for
referral (85%) and how to find the imaging department (74%). The median number of
preparatory information items that were not received was 18 (interquartile range: 8-25;
possible maximum: 33). The prevalence of information non-receipt was highest for
items addressing management of anxiety after (74%) and during (69%) the scan. These
findings indicate that not all recommended preparatory information items assessed as
part of this study were recalled as received by patients before MRI and CT procedures.
The implications for informed consent and preparation are discussed. Paper One has

been published in Journal of Patient Experience.

Paper Two examines the prevalence and correlates of receiving preparatory
information that is aligned with the preferences of 234 MRI and CT outpatients.
Building on Paper One findings, Paper Two reports that unmet information preferences
are commonly related to receiving too little information, as opposed to receiving too
much. The 10 highest ranked unmet information preferences were endorsed by at least
25% of participants; these mostly related to information about the scan (e.g. how to alert
the radiographer if you have questions or concerns during the scan) and post-scan
periods (e.g. how and when you will receive the scan results). Contrary to expectations,

none of the scan or sociodemographic characteristics assessed were significantly
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associated with reporting an increased number of unmet information preferences. These
findings indicate there is room to improve responsiveness to patients’ information
preferences in this medical imaging setting. It is suggested that interventions should
elicit and respond to preferences at an individual patient level, rather than being targeted
to groups defined by scan or sociodemographic characteristics. Findings from Papers
One and Two support the potential utility of eHealth as a way of delivering patient-
centred information that is tailored to the individual, whilst also being accessible,
scalable and easily integrated into existing service models. Paper Two has been

published in Patient Education and Counseling.

To enable the evaluation of eHealth as an approach to address patient information
preferences in medical imaging settings, there is a need to firstly measure eHealth
literacy in this population. Paper Three contributes to our understanding of eHealth
literacy measurement by validating the three-factor structure of the commonly used 8-
item eHEALS with 256 MRI and CT outpatients. Confirmatory factor analysis resulted
in all reliability measures being acceptable and two out of three goodness-of-fit indices
being adequate (SRMR = 0.38; CFI = 0.944; RMSEA = 0.156). These findings
challenge accumulated evidence supporting a unidimensional eHEALS structure.
Furthermore, they allow for greater insights to be derived from eHEALS data, as
specific aspects (i.e. awareness, skills, evaluation) of eHealth literacy can be discerned.
This may lead to more targeted eHealth literacy improvement interventions and more
effective eHealth implementation approaches. Paper Three has been published in JMIR

Human Factors.

Paper Four extends the findings of Paper Three by assessing the number and correlates

of eHealth literacy subgroups among 256 MRI and CT outpatients. This included an
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evaluation of how eHEALS factors (i.e. awareness, skills, evaluation) co-exist within
subgroups of patients who have similar eHealth literacy. Four latent classes were
identified, distinguishing participants with low (21.1% of participants), moderate
(26.2% of participants), high (32.8% of participants) and very high (19.9% of
participants) eHealth literacy. Across each class, participants were most competent in
relation to eHealth skills, followed by either awareness or evaluation. Those who
preferred not to receive a lot of information about their health were significantly more
likely to be assigned to the low eHealth literacy class, compared with the moderate
eHealth literacy class. Similarly, those who used the internet less than daily were
significantly more likely to be assigned to the low eHealth literacy class, compared with
the high eHealth literacy class. These findings make an important contribution to the
interpretation of eHEALS scores. Whilst dichotomising high versus low eHealth
literacy subgroups is common practice in the literature, Paper Four findings suggest this
method may not provide the most reliable and meaningful understanding of how
eHealth literacy varies within a population. This study’s identification of multiple
subgroups suggests that patients undergoing MRI and CT procedures may require
differentially targeted support, addressing specific components of eHealth literacy (i.e.
awareness, skills, evaluation), to better engage with eHealth. Paper Four has been

published in Journal of Medical Internet Research.

In conclusion, this thesis-by-publication makes a unique and methodologically robust
contribution to our understanding of MRI and CT outpatients’ experiences of, and
preferences for receiving, preparatory information that is linked to guideline
recommendations. Furthermore, it builds knowledge about the psychometric quality and
interpretation of eHealth literacy data. Together, findings indicate there is capacity to

improve the patient-centred provision of preparatory information in advance of MRI
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and CT procedures. Approaches that better elicit and respond to patients’ preparatory
information preferences are needed in this setting. Whilst patient education websites
have the capability to provide widely accessible preparatory information in line with
patient preferences, the study findings indicate that not all patients are able to engage at
the same level with these programs. eHealth literacy improvement interventions,
targeting specific eHealth literacy components (i.e. awareness, skills, evaluation) and
patient subgroups (e.g. those with low and moderate eHealth literacy) therefore warrant
investigation. Such intervention research may maximise the potential benefits of
providing online preparatory information to patients undergoing MRI and CT
procedures. Until such time, eHealth should be part of a suite of modes of information
offered to patients, so they can access the information they prefer in advance of MRI

and CT procedures.
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The burden of high-technology potentially threatening medical

imaging procedures

Computed tomography and magnetic resonance imaging scans are increasingly

used, potentially threatening medical procedures

High-technology medical imaging, such as computed tomography (CT) and magnetic
resonance imaging (MRI) scans are examples of potentially threatening medical
procedures used to diagnose, treat and monitor a range of health conditions, including
musculoskeletal conditions and cancer»2. These procedures are performed by public and
private radiology providers, on both an inpatient and an outpatient basis>. Over 100
million CT scans and 80 million MRI scans are performed worldwide each year*>.
Australia is the 8™ and 15™ highest provider of CT and MRI scans, respectively,
compared with other member countries of the Organisation for Economic Co-operation
and Development®’. Between 2008 and 2018, the number of scans performed per 1000
inhabitants in Australia increased from 88 to 134 for CT scans® and from 20 to 48 for
MRI scans’, with a commensurate rise in medical imaging expenditure®. In 2012-2013,
Medicare expenditure for CT and MRI scans was $790 million® and $250 million’
respectively, and since this time, financial outlays have continued to grow®. An MRI
scan is approximately 20% more expensive than a CT scan and seven times more
expensive than an x-ray’. The increase in CT and MRI service usage across Australia
has been attributed to a number of factors: advances in medical imaging technology
leading to improved image quality and patient safety'®; wider availability of scanning
machines delivering imaging services that are eligible for Medicare Benefits Schedule
rebates’; a growing and ageing population causing an increase in the prevalence of
health conditions for which these procedures are performed’; and national reform

extending MRI requesting rights to general practitioners’.
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Patients may feel threatened about undergoing MRI and CT scans for a number of
reasons, including unfamiliarity with the imaging process, fear of the results and their
implications, and the potential risks associated with the procedure! ', MRI scans use
strong magnets, radiofrequency pulses and a computer to create detailed images of the
inside of the body?. There are many different MRI techniques (e.g. functional MRI of
metabolic function versus cardiac MRI of heart and blood vessel structures), with each
providing specific information about the patient?. An MRI scan requires the patient to
lie on a bed, which moves into a tunnel within the scanner? (Figure 1.1). The patient
must remain still in this enclosed space for a length of time, ranging from 10 minutes to
over an hour, depending on the body part being scanned and the MRI technique being
used?. Similarly, a patient having a CT scan must lie on a bed which moves in and out
of a large circular gantry' (Figure 1.2). A CT scanner uses x-rays and computer
technology to take images or “photo slices” of the body, and these images are combined
to produce three-dimensional images'. In some cases, patients undergoing MRI and CT

scans are injected or asked to ingest (CT patients only) a contrast medium to highlight

)13,14

body structures (e.g. blood vessels and the bowel

Figure 1.1: Magnetic
resonance imaging scanner

Source: Unpublished video.

Missing Piece Media.
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Figure 1.2: Computed
tomography scanner

Source: Unpublished video.

Missing Piece Media

There are a number of precautions and risks that patients must be aware of prior to
undergoing MRI or CT. For example, if metal objects are taken into an MRI scanner,
they can move, heat up and make electrical currents, potentially causing serious harm to
patients?. A CT scan exposes patients to a level of radiation that may slightly increase
their cancer risk, with the increased risk dependent on their age and the number of CT
scans received!. Contrast medium can induce minor allergic reactions, such as nausea or
itchy skin, in about 1 to 3 out of every 100 patients. It can also cause more severe
allergic reactions, such as difficulty breathing, in less than 1 in 25,000 patients'>!4.
Despite these risks, MRI and CT scans provide much higher diagnostic precision, image
clarity and detail (e.g. ability to show soft tissue structures) than other types of scans,

such as x-rays, and as a result, referring doctors commonly consider the benefits of

these procedures to outweigh the risks'>.
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There can be a substantial psychosocial burden associated with undergoing

magnetic resonance imaging and computed tomography scans

Patients have widely varying perceptions of threat from, and experiences of, MRI and
CT procedures. A systematic review of 15 qualitative studies examining patients’
experiences with having high-technology medical imaging identified 127 findings
related to pre- and post- procedure time points. These findings were synthesised into 11
key themes!'®. Feelings of lack of control, anxiety and claustrophobia were commonly
reported by patients, and these feelings were often intensified by the high importance
that patients placed on having a scan'®. Similarly, Forshaw et al (2018) conducted a
cross-sectional study of outpatients preparing for a medical imaging procedure in an
Australian tertiary referral hospital'!. Even after controlling for other variables, MRI
and CT imaging modalities were associated with significantly higher odds of patients’
reports of raised state anxiety before undergoing the procedure, compared with other
types of imaging modalities, such as ultrasounds'!. State anxiety refers to anxiety in
relation to the procedure itself, rather than proneness to anxiety or general feelings of
anxiety (i.e. trait anxiety)'!. In Forshaw et al’s (2018) study, 56% (95/169) and 59%
(46/78) of patients undergoing MRI and CT respectively, reported raised state anxiety
prior to the scan!!. Other studies have also reported elevated pre-procedure anxiety

among MRI'7""? and CT patients?*2!,

Objective measures of heart rate, respiratory rate and hormone levels suggest that
psychological distress often persists throughout the procedure!”-?22*. For example, van
Minde et al (2014) monitored the heart rates of 67 MRI patients and concluded that high
rates of stress and anxiety were commonly experienced across the entirety of the
procedure!’. Participants’ heart rates peaked as they were being moved into the scanner,

indicating that anxiety and stress levels were highest at the beginning of the

31



procedure'’. Medical imaging patients more likely to report significantly high levels of

11,20 11,20

anxiety include females' ", those having a scan for the first time' ", patients having a
head scan!” and those requiring an injection of contrast medium?’. Whilst psychological
wellbeing typically improves once the scan is completed!’, some patients experience
anxiety after the procedure. The expectation of test results is consistently reported as a
major cause of anxiety among MRI and CT patients'!'%1:>*_ Thompson et al’s (2010)
qualitative study of long-term lymphoma survivors undergoing surveillance CT scans
reported that the time between the scan and the receipt of results is particularly
distressing?!. Quantitative studies indicate that approximately half of patients report
feeling most anxious or worried about results'!**. These findings emphasise the need

for adequate preparation to address the psychosocial burden commonly experienced

among patients undergoing MRI and CT procedures.

Providing patients with preparatory information may improve patient

outcomes

Adequate patient preparation is a clinical and ethical necessity

Preparatory requirements for medical imaging vary depending on the patient’s medical
history, scan type and part of the body being scanned!*?. For example, an abdominal
MRI may require the patient to fast in advance of the appointment, whereas MRI of the
leg may not require restricted food or drink intake. Other preparations required may
involve changing drug prescriptions in advance of the procedure, arriving early to the
appointment, preparing for an injection or ingestion of contrast medium and/or
arranging alternative transport home'~. The implications of poor preparation are
significant, with some risks, such as interactions with metal objects and allergic

reactions to contrast medium, having the potential to cause serious harm to patients (e.g.
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burns, skin irritation or difficulty breathing)!?. Accordingly, guidelines specify that
healthcare providers must communicate preparatory information to patients prior to the

procedure and seek informed patient consent®

. The Medical Imaging Informed Consent
Guidelines of the Royal Australian and New Zealand College of Radiologists
(RANZCR, 2019) recommend that information is provided to patients about scan risks
and benefits, and whom to contact with questions®. Information addressing other
aspects of the procedure (e.g. any significant short- and/or long-term physical,
emotional, mental, social, sexual or other outcomes from the scan) may also be
provided, but the amount of information delivered is at the discretion of the healthcare
provider and dependent on factors such as examination complexity and patient
characteristics (e.g. age, education and cultural background)®. These recommendations

are consistent with international medical imaging policies?®?’.

Guidelines and systematic reviews also recommend that patients undergoing potentially
threatening medical procedures be provided with specific information about the
procedural, sensory, psychosocial and behavioural elements of preparation®®3!.
Procedural, sensory, psychosocial and behavioural information respectively refers to:
the risks, sequence of events and equipment to be used; sensations that will be felt, seen
or heard; management of emotions; and the patient’s role in facilitating the procedure®®
31, Preparatory information provided to patients aims to build a realistic schema of the
procedure to be experienced***. This allows the patient to anticipate what is coming

and reassures them of the normality of their medical encounter’>33

, 1.e. the patient’s
expectation is congruent with the experience of having the procedure. In this way,
preparatory information has the potential to mediate patients’ reactions to potentially

threatening medical procedures**. This notion is consistent with the Transactional

Model of Stress and Coping, which posits that when coping with stressful events (e.g. a
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medical imaging procedure), an individual assesses the information they have, including
what they think they know about the environment (e.g. scan process, benefits and risks)
and evaluates the perceived implications of that information for their wellbeing, in order
to formulate a coping response™®. This is pertinent to high-technology medical imaging,
as psychological discomfort has been associated with degraded imaging quality>®, as
well as increased delays in or terminations of the procedure®’. The Royal Australian
College of General Practitioners reports that between 2% and 5% of patients cannot
tolerate the tight space of an MRI scanner’®. International research suggests that up to
10% of MRI patients abort a scan due to anxiety or claustrophobia®>*. This may result
in delayed diagnoses and subsequent adverse impacts on the long-term health of

patients, highlighting the importance of adequate patient preparation.

Providing information is effective for improving some patient and service

outcomes

Improved outcomes have been reported for some patient populations undergoing
potentially threatening medical procedures when they have been provided with
preparatory information®***2, A meta-analysis of 191 studies conducted with patients
undergoing a range of major and minor surgical procedures found that providing pre-
operative information resulted in small-to-moderate beneficial effects on post-operative
physical outcomes (e.g. recovery, post-operative pain) and psychological distress *.
More recently, Powell et al (2016) conducted a meta-analysis of 105 studies which
examined the effects of psychological preparation on general surgical patients’ post-
operative outcomes?’. It was reported that additional information improved some
service outcomes (e.g. length of stay) and patient outcomes (e.g. negative affect), but
not other outcomes (e.g. post-operative pain)®’. Furthermore, systematic reviews of

descriptive and intervention studies with cancer patients undergoing chemotherapy,
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radiotherapy and surgery found that preparatory information often improved patients’
quality of life, satisfaction, information needs, knowledge, physical symptoms and
healthcare costs*>*!. However, findings were mixed for the impact of such information
on patients’ psychological outcomes, including anxiety, depression and psychological
distress 4*!. These meta-analyses and systematic reviews consistently recommend that
more evidence from high-quality experimental studies is needed to confirm the

beneficial effects of information provision®®4%-42,

Inconsistencies in findings may be attributed to variation between studies in
methodological quality and intervention characteristics (e.g. content and amount of
information provided). For example, Waller et al (2015) reported that providing a
smaller amount of patient-specific information may be more effective than providing a
larger quantity of generic information when preparing patients for chemotherapy and
radiotherapy*!. Similarly, a recent meta-analysis of 71 trials found that no single
element of procedural, sensory or behavioural preparatory information was effective in
improving post-surgical psychological outcomes. It was concluded that multiple
elements of preparatory information should be delivered, as each plays a role in

holistically preparing patients*’.

In contrast to surgery*>-442

, the body of research assessing the impact of information
provision on patient and service outcomes in medical imaging is small, with only two
reviews having been conducted***’. Munn and Jordan’s (2012) systematic review

assessed the effectiveness of preparatory interventions in improving anxiety and scan
completion for outpatients undergoing high-technology medical imaging procedures,

including MRI, CT and positron emission tomography**. Six intervention studies were

identified with MRI and CT outpatients in Europe and Egypt, and these studies
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suggested that information provision was likely to be effective in improving patient
anxiety and worries when coupled with a psychological intervention**. Similarly, Munn
and Jordan (2014) systematically reviewed intervention studies assessing the effects of
non-pharmacological interventions on nuclear medical imaging patients’ outcomes. Of
the four studies that examined the impact of providing additional information, two
studies found it had positive effects on patient anxiety and satisfaction, one study found
it increased anxiety, and one study found it had no effects on anxiety*. More recent
studies have examined the effects of videos containing procedural and sensory

information on MRI outpatients’ motion artefacts, with conflicting results reported*®+’.

These mixed findings are consistent with those from studies of surgical?>#%42,
chemotherapy and radiotherapy*! populations, and suggest that there is a need to
determine optimal approaches to providing preparatory information, including specific

preparatory information items (i.e. procedural, behavioural, sensory, psychosocial) that

should be addressed.

Meeting patient information preferences is a component of high-

quality patient-centred care

Patient-centred information provision is recommended

Providing care that is aligned with patients’ wants and needs has been prioritised by
international governments, organisations and lobby groups as a key principle of high-
quality, patient-centred care*®>°. Patient-centred care refers to providing care that is
“respectful of and responsive to individual patient preferences, needs and values, and
ensuring that patient values guide all clinical decisions™*’. This model of care is based
on open and genuine communication that recognises the rights and responsibilities of

the patient*. In particular, a patient-centred approach ensures that patient autonomy is
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maintained to the level patients desire, whilst also enabling shared decision-making!.
The Institute of Medicine and the Picker Institute recognise information provision as
central to patient-centred care*>°. Patients should be provided with information that is

attentive, responsive and tailored to their needs and preferences*.

An information need refers to knowledge that patients perceive they need to satisfy a
goal that is relevant to a medical context or situation, at a specific point in time*2. For
example, in the case of MRI and CT procedures, an information need may refer to
knowledge that patients think they need to allow them to prepare adequately in advance
of the scan. Patient information preferences refer to the relative desirability of different
types of information®*-4. These include the content, amount, source, format and timing
of information that patients want to receive*'**. To provide information in a preference-
sensitive manner, healthcare professionals must give patients options and choices for
the way in which they receive information®?. This process may be complex, since
patients’ information preferences often change as they proceed through different stages
of care®**>, Moreover, factors such as age, gender, prior utilisation of medical services,
literacy levels and coping styles have been found to mediate patient preferences for
health information®***>%, For example, a study of medical imaging patients found that
participants who had undergone fewer scans previously (i.e. <6 scans) were
significantly more likely to consider it important to receive preparatory information,
compared with those who had undergone a greater number of prior scans (i.e. 6 or more

scans)’®.
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Continued research is needed to evaluate whether medical imaging patients

receive the content and amount of preparatory information they prefer

Patient-centred care is a key focus area for quality improvement in Australian®® and

10 medical imaging bodies. In addition to the need to ensure that

internationa
information required for informed patient consent is provided*, medical imaging
patients’ preferences for information should be used to guide the delivery of preparatory
information. However, a recent scoping review of six international radiology reporting
guidelines, including that of the RANZCR, found that recommendations to consider
patient preferences when reporting results (e.g. desires for lay language summaries)
were not included in any guidelines®!. Additionally, few studies examine medical
imaging patients’ preferences for preparatory information. Whilst many aspects (i.e.
content, amount, source, format and timing) should be addressed to deliver information
in a patient-centred manner, a plausible first step to achieving patient-centred care is
understanding what (i.e. content) and how much (i.e. amount) preparatory information
patients prefer to receive. This is important, as providing too little information (resulting
in unmet information needs) can heighten patients’ anxiety and distress®?, limit their
ability to make informed medical decisions*’, and prevent compliance with clinical

)

requirements (e.g. preparation for a procedure)”. Conversely, providing too much

information can overwhelm patients and increase anxiety levels®>%,

Of the studies that evaluate medical imaging patients’ preferences for content of
preparatory information, few examine information related to all four domains of
preparation (i.e. procedural, behavioural, sensory and psychosocial). Studies conducted
with patients undergoing a range of medical imaging procedures, including MRI and CT
scans, indicate that between 53% and 82% of participants would like to receive

procedural information from a healthcare professional before the procedure’*®.,
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Similarly, 68% of medical imaging patients report needing reassurance before a
procedure?®, suggesting a desire for psychosocial information. Pahade et al (2018)
conducted a multi-institutional cross-sectional survey with 1542 carers and patients
undergoing MRI, CT and other medical imaging procedures, and asked participants how
important it was for them to have the answers about areas of information before the
scan®®. Thus, this measure provided a proxy for patient preferences to receive
information content. Information about how to prepare was perceived as being most
important (74%), followed by what the imaging test would be like (68%), and whether
the test used radiation (64%)°%. However, the broad nature of information assessed in
this study (e.g. how to prepare) prevented the identification of clearly defined content
areas (e.g. specific aspects of preparation) to be delivered in accordance with patient

preferences.

To enhance patient-centred information provision, it is also important to determine
whether these preferences for information are being met by clinical practice; this aspect
was not assessed by Pahade et al*®. Ollivier et al’s (2009) cross-sectional study with 190
outpatients attending a cancer imaging department found that 66% of participants felt
poorly informed and wanted more information about the personnel who would be
treating them (i.e. procedural information)?*. Rosenkrantz et al (2015) reported that,
among 176 patients awaiting MRI, CT, ultrasound and nuclear medicine examinations,
19% of participants had unanswered questions. These questions often related to imaging
logistics (e.g. the sequence of events when having the scan), the use of contrast medium
and when results would be available, suggesting that not enough information was
received by patients in a way that they could understand®>. Moreover, Thornton et al
(2015) conducted six qualitative focus groups with patients who were undergoing or

had received cancer treatment or screening, and identified a substantial gap between
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patients’ expectations and experiences with receiving procedural and behavioural
medical imaging information®. Patients regularly needed to initiate discussions with
healthcare providers to meet their preferences for more information about the reason for
the examination, testing alternatives and intervals between follow-up®. Whilst these
findings indicate that too little information had been received, it was also reported that
patients’ preferences for amount of information varied substantially. Most patients felt
that risk information should be available, but some considered open discussions of
medical imaging risks to be useless or frightening®. A conflict between wanting but
being afraid to receive information has also been reported among patients with chronic

obstructive pulmonary disease and cancer®’-%

, and highlights sensitivities in delivering
the right amount of information and the right content to facilitate patient coping.
Despite this, there is a lack of studies that rigorously conduct a dual assessment of
patient receipt of both too much and too little preparatory information in advance of
medical imaging. Identifying discrete information content items, which address each

domain of preparation, that are not provided in the amount that medical imaging

patients prefer, is necessary to inform targeted areas for service improvement.

The internet is a potential mechanism for delivering patient-centred

information

Internet access and use has proliferated

Access to information customisable to patient preferences is increasingly possible since
the emergence of the internet. Globally, the number of internet users has increased four-
fold, from 1.1 billion people (8% of world’s population) in 2005 to 4.1 billion people
(53.6% of the world’s population) in 2019%. Whilst the number of internet users is

greatest in the developed world (86.6% of individuals), usage is steadily increasing
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across the least developed countries of the world (19.1% of individuals)®’. In Australia,
access to the internet has increased from 56% of households in 2004—2005 to 86% of
households in 2016-20177°. Population-based data from 2019 indicate that digital
inclusion gaps for age and geographical location are wide but narrowing’'. Younger
Australians have higher rates of internet use, with 97.7% of those aged 18—24 years
accessing the internet in the previous three months, compared with 55.2% of those aged
65 years and over’’. Rates of internet access are highest in major Australian cities
(87.9% of individuals) and lowest in remote areas (80.6% of individuals)’®. Due to the
widespread adoption of the internet, online information and services are increasingly
relevant to Australians’ everyday lives. In 2013, as part of the World Internet Project,
the Swinburne Institute for Social Research administered telephone-based surveys to
1000 nationally representative Australian adults’*. This study found that, of those who
used the internet in the past three months, 84% classified the internet as important to
their current way of life, 92% felt that the internet was a fast and efficient means to gain

information and 85% felt that the internet made life easier’?.

The internet can be leveraged for the patient-centred delivery of health-related

information

eHealth refers to the organisation and delivery of health services and information using
the internet and related technologies’, and has been lauded as a key component of
future healthcare delivery’®. In May 2005, the World Health Organization’s eHealth
Resolution, which promotes international, multisector collaboration to facilitate the
integration of eHealth into healthcare systems, was adopted’>. Additionally, the Global
Observatory for eHealth was developed to mark the start of a centrally coordinated,
international focus in the area’®. Since this time, significant investments in developing

Australia’s eHealth capability have been made, as demonstrated by the $51 billion
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investment in the National Broadband Network’’. The National eHealth Transition
Authority and, more recently, the Australian Digital Health Agency have been
developed to lead the uptake and adoption of digital health solutions across the
country’s. Australia’s National Digital Health Strategy for 2018-2022 identifies priority
areas for the safe, seamless and secure integration of eHealth into modern healthcare
systems’. These priority areas include, for example, ensuring health information is

available for consumers whenever and wherever it is needed””.

Given the increased attention to eHealth over the last decade, it is not surprising that the
internet is one of the most common sources that people turn to for health-related
information®. In 2015, 78% of Australian adults with internet access reported using the
internet for health purposes in the previous 12 months®’. This finding is reflected in
other developed countries, including the United Kingdom where 69% of a nationally
representative sample of current internet users sought health information on the internet
in 2013, compared with only 37% in 2005!. Studies of the general public and patients
consistently report that specific diseases, conditions or symptoms are the most searched
health topics on the internet, followed by information about treatments or procedures,
and doctors or other health professionals®*®®. Those more likely to search for health
information online are younger, are women, and have greater internet use and higher
education®”!. For example, Powell et al (2011) undertook a cross-sectional survey of
792 people accessing the United Kingdom’s National Health Service website, and
reported that participants who were 35 years or younger were significantly more likely
than those over 35 years of age to search for health information online prior to
consulting a healthcare professional®. Such online health information searching is
important as it has been found to have significant effects on subsequent medical

decision-making, such as whether to attend ambulatory care or undergo treatment”>.
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Online health information-seeking has increased despite decreased public trust in online
health resources®**°. Diminishing trust can be attributed to the varying quality, accuracy
and reliability of the large volume of online health information available’®?’; despite
this, people turn to the internet for its convenience, coverage and anonymity®>°’,
Qualitative studies indicate that people seek health information online to obtain
reassurance, to challenge and supplement information received from health services,
and to overcome external barriers (e.g. difficulty getting an appointment, travelling to
see a healthcare professional) to accessing information from traditional services’>"’.
Additionally, the health information that is available online is increasingly
sophisticated, with interactive features such as modules, quizzes, tailored content and
multimedia®®. van Gemert-Pijnen et al (2013) highlight the potential of the internet for
personalising health information, therefore providing a mechanism for patient-centred
care”. In particular, web-based algorithms that tailor features, interfaces, interaction

design and messaging to individual needs, preferences and context, can be used to

increase the usefulness and persuasiveness of health information®’.

Internet-based health information may be effective in improving patient

outcomes

Patient education websites and internet interventions are commonly studied in the field
of eHealth!%. Patient education websites are relatively low intensity interventions that
provide consumers with self-guided access to online information about health-related
issues!%. In contrast, internet interventions are typically high-intensity, structured
behavioural or cognitive treatments converted for online delivery. They are based on
effective face-to-face interventions; personalised to the user; interactive; enhanced by
graphics, animations, audio, and possibly video; and tailored to provide follow-up and

feedback!®. Thus, patient education websites hold relevance for patient-centred
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information provision and should be differentiated from internet interventions when

reviewing research that reports on effectiveness and usage.

Studies examining patient education websites are largely descriptive, with a focus on
website quality'°192, development!'®-1%° and engagement'®. Experimental studies

1197108 cardiac!®, cancer!! and general practitioner'!!

conducted with surgica
populations suggest that patient education websites may be effective in improving a
range of physical, psychosocial and service outcomes. van der Meij et al (2016)
systematically reviewed trials evaluating the effectiveness of perioperative educational
or supportive websites or devices, which provide information about the surgery and
recovery processes'*®. Of the 12 studies identified, eight reported significant positive
impacts on patient outcomes, including physical functioning, self-efficacy and
anxiety'%. Elkjaer et al (2010) evaluated a website providing specific education and
self-treatment information for patients with ulcerative colitis''?. Compared with usual
care, the website resulted in greater treatment adherence, knowledge and quality of life,
as well as reduced numbers of acute and routine outpatient clinic visits!'>, Spoelman et
al (2016) conducted an interrupted time series analysis of 912,000 patients visiting their
general practitioners from 2009 to 2014, and found that two years after the release of an
evidence-based patient education website, the consultation rate had reduced by 12%'!!,

suggesting that eHealth may be effective in minimising healthcare usage within this

population.

There is an absence of research assessing the effectiveness of patient education websites
in improving patient and service outcomes in the medical imaging context***.
Nevertheless, descriptive studies suggest an appetite for web-based information

provision in this setting®®!!3. Horton et al’s (2000) study of 205 adult CT outpatients
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reported that 83% of participants with internet access indicated that web-based

1'3. A qualitative study of

information about radiological examinations would be usefu
six focus groups with cancer patients undergoing medical imaging reported that self-
directed internet searches were most commonly used to retrieve benefit and risk
information, and that patients wanted to receive hospital-endorsed online preparatory
information, along with face-to-face information®. The American College of Radiology
and Radiological Society of North America’s publicly accessible website,
radiologyinfo.org, receives over one million visitors per month!!'*. However, a recent
cross-sectional study of 1542 radiology patients and caregivers across the United States
(US) found that materials by national radiology organisations account for only 5% of
sources from which people seek information about a procedure®®. Collectively, these
findings point to the challenge of a disconnect between patients’ intention to use, and
their behaviours engaging with, patient education websites. Although the internet holds

promise as a future mode of information provision for medical imaging, credible online

information sources are not being used to their potential.

eHealth literacy is important in maximising the potential benefits of

internet-based health information

There is considerable variation between patients in eHealth literacy

Before assessing the potential effectiveness of the internet in delivering patient-centred
information to medical imaging patients, it is important firstly to ensure that patients

have adequate eHealth literacy. eHealth literacy refers to an individuals’ ability to seek,
find, understand and appraise health information from electronic sources, and apply the

115 A series of analytic and

knowledge gained to addressing or solving a health problem
context-specific literacy types comprise the concept of eHealth literacy: traditional;
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computer; media; health; information; and science''>. An eHealth-literate individual
must be able to: read and understand website content; navigate through the various
website pages, links and downloadable content; identify credible sources; manage vast
amounts of information; understand which health-related material will meet their needs;

and interpret the information to achieve associated benefits''?.

However, consumers have been found to have limited search and evaluation skills
required for using online health information effectively®’. Peak Australian healthcare
bodies, including the Consumers Health Forum of Australia and the Australian College
of Rural and Remote Medicine, have identified eHealth literacy as a significant barrier
to patients achieving optimal and equal benefits from eHealth”. Cross-sectional studies
of the general public and older adults indicate that male gender, increased age and lower
education are associated with reduced eHealth literacy''®!!'”. A review by Watkins and
Xie (2014) reported that older adults are particularly susceptible to poor eHealth
literacy, despite the potential effectiveness of high-quality interventions that target

118

eHealth literacy’ '°. Whilst older people may have one of the greatest needs for eHealth

119 120

support, studies with younger people!!®, adult patients'?° and minority groups'?! suggest
that eHealth literacy could also be improved among these populations. However, no
descriptive research has examined levels of eHealth literacy among patients undergoing
MRI and CT procedures. It is therefore unclear whether patients in this setting have the
capabilities to engage meaningfully with patient education websites, and whether

eHealth could be an appropriate channel for the patient-centred delivery of preparatory

information prior to MRI and CT procedures.

The need to address this gap in the literature is accentuated, as greater eHealth literacy

has been found to be associated with improved instrumental outcomes (e.g. self-
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management of healthcare needs, physical exercise, eating a balanced diet) and
interpersonal outcomes (e.g. asking physicians questions, consulting with physicians on
information retrieved) among the general population'!”-1?2, Additionally, Stellefson et
al’s (2019) recent study of 174 patients with chronic obstructive pulmonary disease
reported that greater eHealth literacy was associated with increased lung-specific health-

related quality of life!'?

. However, Neter and Brainin’s (2019) recent systematic review
highlights a paucity of research examining the association between eHealth literacy and
health outcomes among patient populations'?*. Only two of eight studies surveyed
patients with diagnosed medical conditions (e.g. HIV and cancer survivors), with the

124 No studies evaluated the

remaining assessing college students and community adults
association between eHealth literacy and health outcomes among patients undergoing
potentially threatening medical procedures. This highlights the under-representation of
and need for eHealth literacy research with patients undergoing MRI and CT
procedures, who could benefit greatly from online health information. Furthermore, the
quality of evidence within the eight studies was classified as low to moderate,
suggesting that whilst eHealth literacy may be beneficial, ongoing research of higher

methodological rigour should be conducted to strengthen the reliability of

conclusions!?*,

Limited quality of and engagement with online health information reinforces

the need for eHealth literacy

An abundance of readily accessible health-related information on the internet'?* further
highlights the importance of eHealth literacy among MRI and CT patients. Several
studies have examined the quality of information contained on websites designed
specifically for patients undergoing medical imaging procedures'!'*12%127 For example,

Bowden et al (2017) applied the DISCERN, a validated instrument for the assessment
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of healthcare information quality, to 108 websites providing information about common
radiological procedures, including MRI and CT, and concluded that the overall quality
of websites examined was poor'?’. Hansberry et al (2017) found that only 2 of 100
radiology website articles assessed were written at the 3™ to 7™ grade reading level
recommended by the National Institutes of Health and American Medical
Association!!*, Furthermore, few imaging websites address the range of preparatory
information that patients require for a procedure'?%!?®, Smart and Burling (2001)
systematically searched the internet for patient radiology resources, and reported that of
21 websites identified, 79% did not address procedural risks and 46% did not address

126

result availability “°. Moreover, Johnson et al’s (2017) recent assessment of US private

practice radiology websites found that information addressing examination quality,

safety and experience was missing in up to 60% of websites'?®

. Collectively, these
findings indicate the need for patients to be able to critically evaluate online health

information, thus reinforcing the necessity of eHealth literacy.

eHealth literacy is also required to maximise engagement with eHealth resources'*13°,

Limited eHealth literacy has been identified as a key self-reported barrier to the use of
the internet for health purposes by people with chronic health conditions'?’. Holt et al
(2019) conducted a cross-sectional study with 246 outpatients diagnosed with
gastrointestinal diseases, diabetes and other endocrine conditions, and found that those
with lower eHealth literacy were less likely to be users of digital health services'*’.
eHealth research is impacted by high rates of non-usage attrition, whereby consumers
either do not use or prematurely stop using web-based eHealth interventions'*!'. Non-
usage attrition rates between 40% and 50% are commonly reported, but attrition may be
even higher!¥>133_ It is possible that non-usage of patient education websites exceeds

that of internet interventions, as characteristics specific to internet interventions (e.g.
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counsellor support and a modular set-up) have been associated with increased eHealth
exposure'3?. In line with this, Kakkar and Jacobson (2013) examined the effects of a
preparatory website on colonoscopy patients’ bowel preparation, and found that only
6% of participants randomised to the intervention watched the online video'**. More
aggressive efforts to enhance engagement were recommended, including the use of
nursing staff to support patients in using the website, therefore suggesting that some
participants did not have the skills or desire to engage with web-based materials. Such
lack of engagement, which may be partly a consequence of limited eHealth literacy,
restricts the potential benefits of online health information and also presents
methodological issues for this field of research'?!. eHealth literacy should therefore be
assessed to inform the development of targeted eHealth support strategies that maximise
the use of patient education websites and the potential benefits to be achieved from this

use.

Accurate assessment of eHealth literacy is an essential first step

towards effective delivery of internet-based health information

Valid and reliable measurement is essential

Valid, reliable and responsive scales are required to minimise measurement error in
descriptive and intervention research!'*>. Table 1.1 shows the psychometric properties
that are used to evaluate the rigour of measurement instruments. In combination, these
properties provide unique information about the accuracy, precision and sensitivity of
each measure!®. Evidence for these properties should guide the selection and
application of measurement instruments for research, as well as the assessment and

interpretation of results obtained using these instruments'3¢,
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Table 1.1: Description of psychometric properties

Measurement property Description

Reliability: Refers to error in measurement!33

Internal consistency The extent to which items in a scale are homogeneous'?’

Test-retest reliability Reproducibility or stability over time!3#

Measurement invariance Equivalence of measurement among different groups!'*®

Validity: Refers to the extent to which a scale measures the construct of interest'3>

Content validity Extent to which items represent the issue being measured'3>

Face validity Assessment of whether the scale appears to measure what it intends
to measure!4

Construct validity Extent to which scores on a scale are consistent with hypotheses,

based on an assumption that the scale validly measures the construct

of interest!3¢

Factorial (or structural) | Degree to which scores on an instrument are an adequate reflection

validity of the dimensionality of the construct to be measured'3¢

Convergent validity Positive correlation with another scale measuring the same

construct'?

Divergent validity No correlation with another scale measuring a different construct'3?

Known groups Ability of a scale to differentiate between two or more known
groups'?’

Criterion validity How well the scale agrees with a criterion!®

Concurrent validity Ability to render equivalent scores to an alternative “gold standard”
measure!®

Predictive validity Ability to predict scores for a future outcome!'3

Cross-cultural validity Degree to which an adapted version displays similar scores to the

original instrument'3®

Responsiveness: Capacity of a scale to detect changes over time!3%

Acceptability: Extent to which an instrument is acceptable to complete'*!

Feasibility: Level of burden for those administering the instrument!3*
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The importance of rigorous assessment of a measure’s psychometric properties is
highlighted by the development of the Consensus-based Standards for the Selection of
Health Measurement Instruments (COSMIN)!3® and the Patient-Reported Outcomes

142, COSMIN is an international initiative

Measurement Information System (PROMIS
aiming to improve the selection of outcome measurement instruments in research and
clinical practice, whilst PROMIS is an initiative of the National Institutes of Health to
accelerate and bolster medical research processes'*?. These initiatives provide
standardised, best-practice direction for the scientific development, evaluation and
implementation of patient-reported measurement instruments, from conceptualisation
through to widespread psychometric testing among diverse populations'3®!4? It is
recommended that establishing reliable, valid and responsive scales involves multiple
studies across multiple settings, conducted over time'*?. Following initial development,
measurement instruments should continue to be refined as new data about scale
adequacy accumulate. This includes retesting a scale when it is used in new populations
and as new analytical techniques become available. These recommendations support the
need for ongoing evaluation of eHealth literacy measurement, particularly as

technological advancements change the way that eHealth programs are intended to be

used'®.

Psychometric evaluation of eHealth literacy measures is warranted

One of the first and most commonly used measures of eHealth literacy is the self-
reported eHealth Literacy Scale (eHEALS)!**. This eight-item tool measures
consumers’ combined knowledge, comfort, and perceived skills at finding, evaluating,
and applying electronic health information to health problems'#*. Strengths of the

eHEALS include its brevity and ease of administration among populations with diverse
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116,145-147 145,148,149 120,150,151

sociodemographic , ethnic and disease profiles. The scale has

145,146,148,152-154

been translated from English into at least six other languages and has

155

demonstrated measurement invariance across English-speaking countries'°. Acceptable

test-retest reliability! 45156

and internal consistency among populations of varying age
and ethnicity!4>-146:148.149.156.157 haye been reported. Whilst mixed findings exist, some
studies report that the eHEALS demonstrates convergent validity by significantly

correlating with measures of computer knowledge and computer skills'4%156,

Additionally, the eHEALS has recently been adapted so that it can be administered to

carers of people with chronic disease'®,.

Despite its wide use, there are limitations associated with the eHEALS that need to be
addressed, including the factorial validity of the scale. As shown in Table 1.1, factorial
validity refers to the degree to which scores on an instrument (e.g. the eHEALS) are an
adequate reflection of the dimensionality of the construct to be measured (e.g. eHealth
literacy)'3. A majority of studies have used data-driven analytical techniques, such as
exploratory factor analysis, to conclude that the eHEALS measures a single
dimension !4+ 148156157159 ‘Thjg type of analysis is most appropriate in the early phases of

160 However, more

measure development, when latent variable structures are unknown
recently, theoretically driven analytical approaches, such as confirmatory factor
analysis, have been applied to verify hypothesised eHEALS factor structures. This has
resulted in findings of scale multidimensionality!'>*>!6":162_ For example, Sudbury-Riley
et al (2018) used the self-efficacy and social-cognitive theories underpinning eHealth
literacy to propose and validate a three-factor e(HEALS structure, comprising awareness,
skills and evaluation domains, among a multi-national sample of adult internet users'.

These factors are empirically supported as there are conceivably many aspects involved

in seeking, finding, applying and evaluating online health information.
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Uncertainties about the factorial validity of the eHEALS contributes to inconsistencies
in the interpretation of eHEALS data, and makes it difficult to compare and contrast
findings of various studies. In accordance with literature suggesting that the eHEALS is
unidimensional !44148:156.157.159 "many studies have evaluated eHEALS scores on a global
level, reporting total score mean or median values!!®!17:14%:163 Meanwhile, other studies
report item response frequencies!!'®!¢4165 thereby disregarding scale constructs, and
others arbitrarily assign total score cut-points to differentiate high versus low overall
eHealth literacy'®®!¢’. For example, Richtering et al (2017) examined eHealth literacy
among people with moderate-to-high cardiovascular disease risk, and predetermined
that a score of 26 or more would indicate high eHealth literacy'®¢. Without an
understanding of clinically important thresholds, which consistently define eHEALS
scores that indicate that a person can meaningfully engage with eHealth to obtain
health-related benefits (e.g. greater self-management of illness), the implications of
existing eHEALS findings are unclear. If multiple eHEALS dimensions do exist, the
global assessment of eHEALS scores limits the depth of insights that can be drawn
about specific components of eHealth literacy that potentially require improvement.
Together, limitations regarding factorial validity and the interpretation of eHEALS
scores emphasise a need for continuing psychometric analyses across populations and
settings'*?, particularly in populations where the eHEALS has not been applied

previously, such as medical imaging patients.

eHealth literacy should inform eHealth design and implementation approaches

Ongoing psychometric analyses may better inform eHealth design and implementation
approaches. Despite emerging evidence for eHEALS multidimensionality!>:161:162,

existing literature does not identify specific components of eHealth literacy that should
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be targeted for improvement (e.g. awareness, skills and evaluation), and the use of
global cut-points sets a precondition for two types of eHealth literacy (i.e. high versus
low). Thus, the identification of meaningful subgroups of patients who have differing
eHealth literacy and associated support needs is limited. This is important to address as
the Australian Office of the eSafety Commissioner states the need to match digital
training options to the levels of need and confidence of consumers!®®. Furthermore,
Norman and Skinner (2006) propose that core eHealth literacy skills are not fixed and
can therefore be improved with appropriate training and support!'!®. The identification
and evaluation of novel eHealth literacy subgroups may therefore be an appropriate next
step towards building knowledge about the nature of eHealth literacy and its
implications for research and clinical practice. This is pertinent to MRI and CT
outpatients, where studies of eHealth literacy are yet to be conducted, despite the high
potential utility of patient education websites for preparatory information provision.
Such knowledge could inform more targeted eHealth literacy improvement strategies,
by identifying unique support needs within different sections of the population. This
research may also result in more targeted time and resource investments in eHealth, by
identifying groups of people who have the required competency and are therefore more

likely to benefit from eHealth implementation.

Thesis aims

This literature review has identified several research gaps in preparing patients for
potentially threatening MRI and CT procedures. For example, despite the increasing
global focus on patient-centred care, there is scant literature assessing Australian MRI
and CT medical imaging outpatients’ experiences with receiving discrete items of

procedural, sensory, psychosocial and behavioural preparatory information in line with
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their preferences. The internet holds promise as a wide-reaching and sustainable vehicle
to deliver patient-centred preparatory information, but patients need adequate eHealth
literacy to effectively engage with and benefit from these programs. Valid and reliable
measurement of eHealth literacy is important for identifying patients who need support
to benefit from eHealth. Uncertainties regarding the factorial validity of the eHEALS,
the most commonly used measure of eHealth literacy, cast doubt on findings related to
this measure. These uncertainties limit the assessment and understanding of eHealth
literacy among populations, and must be addressed to determine whether eHealth is a
suitable channel for the delivery of preparatory information before MRI and CT

procedures.

This thesis therefore aims to:

1. examine MRI and CT medical imaging outpatients’ experiences of and
preferences for receiving procedural, sensory, psychosocial and behavioural
preparatory information in advance of a scan (Papers One and Two);

2. evaluate the factorial validity of the eHealth Literacy Scale among MRI and CT
outpatients (Paper Three); and

3. identify the number and correlates of subgroups of MRI and CT outpatients

reporting similar eHealth literacy (Paper Four).
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THESIS STRUCTURE AND STUDY SCOPE



Thesis structure

This thesis-by-publication comprises four published papers which are based on one
cross-sectional study. Papers One and Two provide descriptive data evaluating
preparatory information receipt and preferences, whilst Papers Three and Four
contribute to measurement literature by exploring the interpretation and understanding
of eHealth literacy. To supplement the published methodology (for Papers One to Four),

a summary of the study design characteristics is described below.

Study scope

Design

A cross-sectional survey was conducted. This design was selected due to the paucity of
published research examining the provision of preparatory information (i.e. procedural,
sensory, psychosocial and behavioural information) to patients undergoing medical
imaging procedures. Specifically, a cross-sectional design was chosen to: (i) quantify
the need to improve patient-centred preparatory information provision; (ii) identify
subgroups that may be targeted for improved patient-centred information provision and
eHealth literacy support; and (iii) explore relationships among eHEALS constructs. In
accordance with best practice for research design and methodology, this descriptive
research is necessary to identify the need for, and inform the objectives of, future

intervention research in this field.

Sample

The study was conducted from November 2016 to January 2017 with 280 magnetic
resonance imaging (MRI) and computed tomography (CT) medical imaging outpatients

recruited from the Hunter New England Medical Imaging Department, located in the
77



John Hunter Hospital, New South Wales, Australia. This hospital is a major service
provider to the broad geographic Hunter New England region. The Hunter New
England Local Health District spans 131,785 square kilometres, encompassing a major

metropolitan centre, as well as regional and remote communities?.

Procedure

Medical imaging receptionists identified potentially eligible participants attending for
outpatient CT or MRI appointments, and asked whether they would be interested in
talking to a researcher about a study that they might be eligible to participate in.
Interested patients were introduced to the student researcher who provided an overview
of the study, assessed patient eligibility to participate and sought verbal patient consent
to complete one online questionnaire. Consenting patients were provided with a tablet
computer and asked to complete the questionnaire prior to their scans. If the patient was
called for the scan prior to finishing the survey, only those questions which had been
completed were used for data analysis. For examination of consent bias, the receptionist
and researcher sought verbal permission from non-consenting patients to record their

age, gender and scan type.

Measures

The cross-sectional survey was comprised of three components:

1) Information about preparing for the scan: A 33-item scale (developed by the student
researcher, supervisory team and clinical collaborators) examining preparatory
information receipt and preferences. These items were systematically designed to
measure recommended preparatory content areas (i.e. procedural, sensory, psychosocial

and behavioural information)**, align with governing imaging policy by the Royal
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Australian and New Zealand College of Radiologists>® and be relevant to the Hunter
New England Medical Imaging context (refer to Paper Two Methods for a full
description of measure development). Self-report was selected as a means of data
collection as patient-reported outcome measures are critical for reliable evaluation of
the extent to which communication and care are patient-centred’. Three additional items
that were not the focus of this thesis, but provided preliminary insights into patients’
preferences for information source, as well as format and timing of information, were

included in the questionnaire.

2) Your internet use: The 8-item eHealth Literacy Scale (eHEALS) was selected as it
has demonstrated reliability and validity, and was the most commonly used self-report
measure of eHealth literacy available when the study was conceptualised® (refer to
Thesis Introduction and Discussion for details of psychometric properties of eHealth
literacy measures). Two additional items, adapted from existing informatics research®!°,
assessed participants’ internet access and frequency of use. One author-developed item

assessed participants’ use of the internet for scan preparation.

3) About you and your scan: 12 items examining participants’ sociodemographic,
disease and scan characteristics. Some sociodemographic items were adapted from the
Australian Bureau of Statistics National Health Survey 2014-15'!, whilst the item
assessing participants’ overall health has demonstrated reproducibility, reliability, and

concurrent scale performance with the established health status measure, SF-12V'2.
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PAPER ONE

Medical Imaging Outpatients’ Experiences with Receiving

Information Required for Informed Consent and

Preparation: A Cross-sectional Study

PAPER ONE

There is a clinical and ethical requirement to appropriately prepare patients
for potentially threatening medical procedures, including high-technology
medical imaging. However, limited research has examined patients’
experiences of receiving such preparatory information before undergoing
MRI and CT procedures in Australia. In the absence of existing measures,
a study-specific self-report scale was developed and administered to
evaluate the extent to which medical imaging patients received 33 items of
preparatory information linked to guideline recommendations. Paper One
describes the pre-procedure preparatory information experiences of MRI
and CT outpatients attending a major tertiary referral centre in
metropolitan NSW. This paper was published in Journal of Patient
Experience (Thesis Appendix 3.2).
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Abstract

Background: Medical imaging outpatients often experience inadequate information
provision and report high levels of anxiety. However, no studies have assessed patients’

receipt of preparatory information in this setting.

Objective: To examine medical imaging outpatients’ perceived receipt or non-receipt
of preparatory information from health professionals and imaging department staff prior

to their procedure.

Method: Computed Tomography and Magnetic Resonance Imaging outpatients at one
Australian hospital self-completed a touchscreen computer survey assessing their

perceived receipt of 33 guideline-recommended preparatory information items.

Results: Of 317 eligible patients, 280 (88%) consented to participate. Eight percent
(95% CI 5%-12%) of participants reported receiving all information items. The median
number of information items not received was 18 (IQR 8-25). Items most frequently
endorsed as “not received ” were: how fo manage anxiety after (74%) and during the
scan (69%). Items most commonly endorsed as “received” were: reason for referral

(85%) and how to find the imaging department (74%).

Conclusion: Few medical imaging outpatients recalled receiving recommended
preparatory information. Preparatory communication needs to be improved to better

meet patient-centred service imperatives.

Key words: Communication; patient education; imaging; survey data
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Introduction

International medical imaging bodies endorse the importance of appropriately
communicating procedural risks and benefits to patients before the point of care'.
Providing comprehensive preparatory information is a legal and ethical imperative, as it
supports patient autonomy, quality of care and informed patient consent'”’. The
provision of this information may also improve patient outcomes, such as reducing
anxiety and distress®. General recommendations regarding preparation for potentially
threatening medical procedures highlight the need to communicate procedural,
behavioural, sensory and psychosocial information®!°. This information refers,
respectively, to the sequence of events and equipment to be used, the patient’s role in
facilitating the procedure, the sensations that will be felt, and the management of

emotions, and should relate to the time before, during and after the procedure’ 2.

Magnetic Resonance Imaging (MRI) and Computed Tomography (CT) medical imaging
outpatients are an increasing population undergoing a potentially threatening, high
technology medical procedure, who require such preparatory information. For example,
in Australia, the four year service growth rate since 2010 for MRI and CT scans was
47.4% and 29.4% respectively'®. Similar growth has been seen internationally,
including in the USA, Canada and Turkey'#!®. Although these procedures occur
frequently, they are considered potentially threatening because of their association with
high levels of anxiety'®!°. Consistent with broader international literature, a recent
Australian study found that 56% of MRI and 59% of CT outpatients reported raised
state anxiety (using the short-form state scale of the State-Trait Anxiety Inventory) prior
to undergoing their procedure?’. Such anxiety contributes to patients feeling a loss of
control during the procedure!”!?. Research findings in France, the USA and Scotland
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suggest that communication could be improved for these patients!®*""?2, Inadequate
communication prior to diagnostic medical procedures contributes to negative patient
experiences?’, and efforts are being made to enhance patient-provider communication
within medical imaging settings>*2°. However, very limited research has assessed MRI
and CT medical imaging outpatients’ experiences with receiving preparatory
information, and no Australian-based studies have been completed. Therefore, this
study examined MRI and CT medical imaging outpatients’ perceived receipt and non-
receipt of preparatory information from health professionals and imaging department

staff prior to their imaging procedure.

Methods

Design and setting

A cross-sectional survey of medical imaging outpatients scheduled for MRI or CT
examinations was conducted in one medical imaging clinic within the John Hunter
Hospital located in Newcastle, New South Wales, Australia. In this setting, MRI and CT
medical imaging outpatients are typically provided with mailed written preparatory

information and verbal information when scheduling and attending their appointment.

Sample

Eligible patients were: (i) attending for an outpatient MRI or CT appointment at the
Hunter New England Medical Imaging Department at John Hunter Hospital; and (ii) 18
years or older. Patients were excluded if they had (i) insufficient English language
proficiency; or (ii) a cognitive or physical impairment which precluded informed

consent and/or survey completion.
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Procedure

Medical imaging receptionists identified potentially eligible patients when they
presented for their appointment, informed them about the research and invited them to
speak with a trained researcher. The researcher provided interested patients with written
and verbal information about the study, and gained verbal informed consent to
participate. The age, gender and scan type of non-consenting patients was recorded with

their permission.

Patients who consented to participate were provided with a tablet computer and asked to
self-complete an online questionnaire prior to their scan. The researcher was available
to help participants who had difficulties using the tablet computer, and paper and pen
versions of the questionnaire were available for those who requested it. If the patient
was called for their procedure prior to finishing the questionnaire, only those questions
that had been completed were used for data analysis. Ethics approval was obtained from
the Human Research Ethics Committees of the Hunter New England Local Health

District (16/10/19/5.11) and University of Newcastle (H-2016-0386).

Measure

Patient perceived receipt of information: was measured using a series of investigator-
developed items. General standards addressing patient preparation for potentially

threatening medical procedures were initially used to identify the preparatory domains

(i.e. procedural, behavioural, sensory and psychosocial) that items should address®!%%’.

Domain-related items were developed using these general standards®!%?7. As this study
was based in Australia, items were also informed by the Royal Australian and New

Zealand College of Radiologists (RANZCR) Standards of Practice?, consumer

28,29

materials and informed consent guidelines'. Behavioural scientists, radiographers
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and imaging department management staff initially reviewed and agreed upon the face
validity of the questionnaire. This version was then reviewed by members of the general
public and health professionals in the ageing, disability and nursing sector, for ease of
comprehension and completion time. Minor amendments to survey item wording and
screen presentation were made. The revised questionnaire was pilot-tested with patients
across a two week period in the medical imaging department, which resulted in further
changes to item structure and presentation. The final questionnaire included 33 items
which asked participants whether they had received information from imaging
department staff or health care professionals prior to arriving for the scan procedure,
with response options: ‘no, but I wanted this information’, ‘no, but I didn’t want this
information’, ‘yes, but I didn’t want this information’, and ‘yes, and I wanted this
information’. This analysis was centred on patient experiences with receiving
information, given the legal and ethical implications, as well as the requirement for
information delivery to facilitate patient preparation. As such, ‘no’ responses and ‘yes’
responses were combined to indicate the non-receipt and receipt of preparatory

information respectively. The internal consistency (Kuder-Richardson coefficient) of

these dichotomised preparatory information items was 0.96°.

Study factors

Sociodemographic and scan characteristics.: Standard items assessed age, gender,
marital status, highest level of education completed, postcode, scan type and prior
scans. Postcode was mapped to the Accessibility/Remoteness Index of Australia Plus

(ARIA +2011) classification to examine remoteness>’.
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Data analysis

The gender, age group (<65 years versus >65 years) and scan type of consenters and
non-consenters were compared using chi-squared tests. The median number of received
and non-received items (and interquartile range [IQR]) were reported due to non-
normally distributed data. The proportion of participants reporting a) non-receipt of
each information item; and b) 0-33 non-received information items was calculated with
95% confidence intervals (CI’s). Due to an absence of theoretically or empirically
sound hypotheses, this study was not powered to explore patient characteristics

associated with perceived receipt or non-receipt of information.

Results

Sample

Of the 394 patients considered for the study during the 6 week recruitment period, 317
were eligible and invited to speak with the researchers. Of eligible patients, 280 (88%)
consented to take part in the study. There was no significant difference between
consenters and non-consenters based on gender (¥*=2.200; p=0.138) and age group
(x*=0.003; p=0.956). Significantly more CT patients than MRI patients declined the
study participation invitation (y*=6.565; p=0.010). Of consenting participants, 273
(98%) started the survey, 234 (84%) started “information received” items, 218 (78%)
completed these items and 208 (74%) completed all survey items. There were no
significant differences in participant characteristics between those who did and did not
complete all survey items (gender: ¥*=0.614, p=0.433; age: ¥*=0.537 p=0.464; scan:

¥*=0.095, p=0.758).
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Table 2.1 provides a summary of the sociodemographic and scan characteristics of

participants who started the survey.

Table 2.1: Participant sociodemographic, scan and information preference profile
(N =273%

Characteristic n (%)

Mean years of age, (SD) 57 (14)
Gender Male 130 (48%)
Female 142 (52%)
Marital status Married or living with partner 133 (63%)
Single or never married 28 (13%)
Divorced or separated 34 (16%)

Widowed 17 (8%)
Education completed High school or less 195 (71%)
More than high school 78 (29%)
Geographic location Metropolitan 209 (78%)
Non-metropolitan 59 (22%)
Scan type CT 108 (40%)
MRI 157 (59%)

Don’t know 3 (1%)
Prior scans Not had scan before 66 (25%)
Had scan <1 year ago 93 (35%)
Had scan >1 year ago 97 (37%)

Don’t know 8 (3%)

a Completed at least one item. Item sample sizes vary due to missing data.

Self-reported non-receipt of preparatory information items

The median number of preparatory information items received was 15 (IQR 8-25) and
non-received information items was 18 (IQR 8-25). Eight percent (95% CI 5%-12%) of
participants reported receiving all preparatory information items, whereas 69% (95% CI

63%-75%) reported not having received at least 10 information items, and 45% (95%
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CI39%-52%) reported not having received at least 20 information items. As shown in

Table 2.2, the proportion of respondents who reported not having received each

preparatory information item from health professionals prior to their scan ranged

between 15%-74%.

Table 2.2: Prevalence of patient perceived non-receipt of preparatory information
items (N = 234?)

Rank | Item Information not
received
n (%)

1 How to manage scan-related fear or anxiety after the scan? 150 (74%)

2 How to manage scan-related fear or anxiety during the scan? 151 (69%)

3 Who will be with you during the scan? 149 (66%)

4 How to manage scan-related fear or anxiety before the scan? 151 (65%)
What you will see during the scan? 147 (65%)

6 Any after-effects in the day/s following the scan? 129 (63%)
Whether someone should come with you to the scan? 144 (63%)

8 Where to find information about any aspects related to the 144 (62%)
scan?

9 How to alert the radiographer if you have questions or 135 (61%)
concerns during the scan?

10 How the scanner takes images of the body? 132 (59%)

12 Any physical sensations you may feel during the scan? 130 (58%)
Whether you can drive home from the scan? 127 (58%)

14 What to do if you suffer from claustrophobia? 125 (56%)
How long you will have to stay at the department after the 123 (56%)
scan?

15 What the scanner looks like? 124 (55%)

18 What you will hear during the scan? 122 (54%)
Where to park in the hospital? 124 (54%)
Whether you can move during the scan? 122 (54%)

20 When to expect the results of the scan? 105 (51%)
What you will be asked to wear during the scan? 117 (51%)
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Rank | Item Information not
received
n (%)

21 Any risks associated with the scan? 113 (50%)

23 Whether you will need an injection at the scan? 102 (45%)
Who to speak to if you had any questions about the scan in 104 (45%)
the week/s before your appointment?

24 Being required to lie on a table that moves in and out of the 99 (43%)
scanner?

26 How you will receive the results of the scan? 84 (41%)
How long the scan will take? 92 (41%)

28 The benefits of having a CT or MRI scan? 86 (37%)
How long you will have to wait in the department before 84 (37%)
having the scan?

29 Steps you needed to take to prepare for your scan in the day/s 80 (34%)
before your appointment?

30 What to eat or drink on the day of the scan? 78 (33%)

31 What to bring to the scan (e.g. prior scan results)? 70 (31%)

32 How to find the imaging department in the hospital? 60 (26%)

33 Why your doctor referred you for a CT or MRI scan? 35 (15%)

? Completed at least one item. Item sample sizes vary due to missing data

Discussion

This study explored patient experiences in relation to preparatory information

communication in an Australian medical imaging setting. MRI and CT medical imaging
outpatients perceived that they received approximately half of the assessed preparatory
information items from health professionals and imaging department staff prior to their
scan. These findings suggest that future improvements are needed to better meet patient-

centred, legal and ethical imperatives associated with preparatory information delivery.
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Most patients received information about scan type, reason for referral and

appointment practicalities

Consistent with Chesson et al.’s (2002) Scottish cross-sectional study of 372 medical
imaging outpatients, which reported that 82% of respondents were aware of why their
examination was required, 85% of participants in this study had received information

about the reason for referral??

. Similarly, when arriving for their procedure, 99% of
participants in this study were able to self-report the type of scan they were attending
for. Information addressing the type and requirement for the scan was therefore received

by patients, indicating appropriate service delivery in this element of preparatory

communication.

At least two-thirds of patients reported they had received information that could
facilitate timely appointment attendance and enhanced imaging quality: how to find the
imaging department (74%), what to bring to the scan (69%), what to eat or drink (67%)
and steps to prepare beforehand (66%). These findings align with a small US-based
study conducted with patients undergoing diagnostic medical interventions, where a
majority of participants, or their families, recalled receiving procedural (97.9%) or
behavioural (100%) information about the intervention?. Our study findings may reflect
that the appointment letter received by patients specifies how to find the imaging
department and what to bring to the scan. Alternatively, these findings may indicate that
patients place a higher level of importance on practical aspects of preparation, which is
reflected in higher rates of recall of this information. Future research is needed to assess
the concordance between information delivery and patient-reported information needs,

as well as the impact of patient-centred information provision on patient outcomes.
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Some imaging-specific and general preparatory information items were

commonly not received

Up to 74% of respondents perceived that they had not received preparatory information
items from medical imaging department staff or other health professionals prior to their
scan. This included between 37%-50% reporting not having received items required for
informed consent (i.e. procedural risks, benefits and who to speak to with questions),
despite being recommended by RANZCR Medical Imaging Consent Guidelines' and
literature suggesting that receipt of the right amount of such information can reduce pre-
procedural anxiety’>. However, these findings mirror those of otorhinolaryngology head
and neck surgery patients preparing for invasive diagnostic or therapeutic medical
procedures, in which patient recall of risk-related information ranged between 35%-
54%33. Whilst factors including patient age, education, time since information provision
and perceived relevance of information may influence recall rates*, these findings
indicate that there is room to improve information provision prior to medical imaging
procedures, and current practices may not be meeting medical imaging-specific

standards.

Some general standards for preparation for potentially threatening medical procedures

were also commonly not met in this medical imaging setting. Despite MRI and CT

16-18

medical imaging outpatients experiencing high levels of anxiety *'°, which is associated

with procedure terminations, motion artifacts and reduced diagnostic utility of

18,34 information on how to manage anxiety before, during and after the scan

images
were among the most commonly non-received items (i.e. by 65-74% of respondents).
This gap in patient-reported receipt of information may be a result of misalignment

between medical imaging guidelines (which do not explicitly mandate the provision of

such information)*>*> and broader preparatory guidelines (which do recommend the
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delivery of anxiety-related information)®!°. Although Australian and international
medical imaging bodies advocate the importance of emotional support and alleviation of
patient anxiety>*>3, these findings suggest a need for standards that more clearly guide

communication of psychosocial information to patients.

The pre-procedural timing of survey completion is another important consideration for
information provision findings. It is likely that the information required for informed
consent is provided when patients attend for their scan. Additionally, anxiety
management strategies, such as telling the patient that they can press the alert buzzer if
they become uncomfortable, may be provided at the point of care when presenting the
scan room and equipment. However, providing information in advance of potentially
threatening medical procedures has been suggested to increase patient preparation and
participation in health care®®. Further research is needed to assess medical imaging
outpatients’ post-procedural perceptions of information provision, and whether the
timing of information delivery meets patients’ needs. There is also a lack of clarity
about what low intensity, evidence-based approaches may assist patients to self-manage
imaging-related anxiety®3’. Consequently, we are undertaking a randomised controlled
trial to test the impact of an information intervention on reducing anxiety among

medical imaging outpatients.

Most imaging patients are left to self-source information about their scan

Over half (62%) of the respondents reported not being informed of where to find further
information about the scan. Medical imaging outpatients who self-source information
most commonly do so from family and friends, drawing the accuracy of sourced

information into question®?. To ensure information seekers’ needs are met by credible
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sources, there is a need to enhance patient awareness of reliable information materials

that are developed by peak medical imaging bodies.

Limitations

This research was designed to establish current patterns of preparatory information
receipt, in order to inform service-wide improvements that may benefit all MRI and CT
outpatients. This study was not intended to assess preparatory information receipt
among medical imaging inpatients, nor was it designed to test for differences in
information receipt by specific CT or MRI scan type. Although the sample size was
small relative to the volume of outpatients attending the department annually, it was
sufficient for detecting prevalence estimates with 95% Cls with 7% margin of error.
Findings may not generalize beyond the single, large metropolitan medical imaging
department study setting. However, the age and gender profile of the sample was similar

38,39

to that of participants in other large Australian®®* and international studies***! with

medical imaging outpatients.

Significantly more CT patients than MRI patients refused study participation,
suggesting that the sample is less representative of CT patients. This may be due to
some CT patients being asked to arrive at least 15 minutes in advance of their scheduled
appointment (versus 30 minutes for MRI patients), thus perceiving they have
insufficient time to participate in the research prior to their scan. The exclusion of those
with insufficient English to allow survey completion may have led to an
underestimation of the proportion of medical imaging patients who didn't receive
information items*?. Patient self-report may have been influenced by recall bias,
however patient perceptions of past communication have been suggested to influence

present health behaviours*. Whilst further evaluation of the psychometric properties of
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the information receipt measure is required, item development was informed by relevant
guidelines, standards, and expert views, and demonstrated excellent internal

consistency.

Conclusion

This study contributes important knowledge regarding key preparatory information
items that are commonly received and not received by MRI and CT medical imaging
outpatients, and may inform enhanced medical imaging preparation guidelines and
improved forms of information delivery. Although information relating to scan type,
reason for referral and practicalities are commonly received, these findings suggest that
not all recommended preparatory information is provided to patients. Further research is
needed to assess whether current information provision is aligned with patient
preferences for this information, and determine the impact that preparatory information

has on patient outcomes.
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PAPER TWO

Prevalence and Correlates of Patient-centred Preparatory

Information Provision to Computed Tomography and
Magnetic Resonance Imaging Outpatients:

A Cross-sectional Study

PAPER TWO

Understanding whether health information is delivered in accordance with
patient preferences is a key component of high-quality patient-centred care.
This is emphasised by national and international medical imaging bodies (e.g.
Royal Australian and New Zealand College of Radiologists and Royal College
of Radiologists). Paper One found that, prior to undergoing their MRI or CT
procedures, many patients did not receive the items of preparatory information
assessed in the study. Paper Two builds on these findings by assessing whether
patients received preparatory information in accordance with their preferences.
It also evaluates the factors associated with patients reporting a high number of
unmet information preferences. This paper was published in Patient Education

and Counseling (Thesis Appendix 4.2).

Hyde LL, Mackenzie LJ, Boyes AW, Evans TJ, Symonds M, Sanson-Fisher R.
Prevalence and correlates of patient-centred preparatory information provision
to Computed Tomography and Magnetic Resonance Imaging outpatients: A

cross-sectional study. Patient Education and Counseling 2018; 101(10): 1814-

22.
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Abstract

Objective: Responsiveness to information preferences is key to high-quality, patient-
centred care. This study examined the top ten preparatory information items not
delivered in accordance with medical imaging outpatients’ preferences, and patient
characteristics associated with reporting a greater number of unmet information

preferences.

Methods: Magnetic resonance imaging and computed tomography outpatients were
recruited consecutively in one major public hospital waiting room. Participants self-
administered a touchscreen computer questionnaire assessing their sociodemographic
and scan characteristics, and unmet preferences for 33 guideline-endorsed preparatory

information items.

Results: Of 317 eligible patients, 280 (88%) consented to participate. Given equal
rankings, the top ten unmet information preferences included 13 items which were
endorsed by at least 25% of participants, and commonly related to receiving ‘too little’
information. One item related to the pre-scan period, seven items to the scan period and
five items to the post-scan period. None of the patient characteristics examined were
significantly associated with reporting a greater number of unmet information

preferences.

Conclusion: There is room to improve responsiveness to medical imaging outpatients’
preparatory information preferences. Improvements should be targeted at individuals,

rather than groups defined by sociodemographic or scan characteristics.
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Practice implications: A standardised approach to addressing individual patient’s

information preferences is needed.

Key words: computed tomography; cross-sectional study; information preferences;

magnetic resonance imaging; patient-centred care
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Introduction

How can we assess whether health information provision is patient-centred?

A key pillar of high-quality patient-centred care is responsiveness to patient needs,
values and preferences'. This includes delivery of patients’ preferred format, amount
and timing of health-related information!~. Patient-centred communication styles are
typically associated with higher rates of patient satisfaction than more paternalistic,
provider-centred approaches*°, and may lead to improved health outcomes, including
enhanced medical decision-making, and improved physical and emotional health®’.
Whilst it is increasingly acknowledged that information should be made available to
patients in a variety of formats, less is known about how to improve responsiveness to
patient’s preferences for amount of information, including how much information
patients want at key points in the trajectory of care®®. Patients who receive less
information than they want can be characterised as having an unmet information need,
whilst patients who receive either too much or too little information can be
characterised as having an unmet information preference. Too little information can
result in heightened anxiety and distress®!°, and too much information can overwhelm
patients and increase anxiety levels'""'?. As such, assessment of patient’s unmet
information preferences can help to identify areas where patient-centred communication
could be improved. Despite this, research has tended to focus on patients’ unmet

information needs!>-'°.

Does patient-centred information provision vary by patient subgroup?

Studies in oncology and rheumatology settings have indicated that patients’ unmet

needs for more information vary according to patient characteristics such as age'*!7,

17-19 and physical functioning!*!%!7. The assessment of factors associated
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with a greater number of unmet information preferences is important for informing the
development of targeted strategies to improve care, yet remains under-studied.
Furthermore, despite findings which suggest that the most frequent information needs
are treatment-related'?, little research has been conducted with general populations
undergoing anxiety-provoking medical procedures. The research that has been
conducted commonly focuses on preparatory information provision prior to surgery®*-2,

There is a need for research assessing patient-centred information delivery relating to

other potentially threatening medical procedures.

Is preparatory information provision prior to medical imaging procedures

patient-centred?

Adequate communication of preparatory information prior to potentially threatening
medical procedures is important, as it allows the patient to anticipate what is coming
and reassures them of the normality of their experience’. Preparatory information should
address procedural, sensory, psychosocial and behavioural aspects of care, which refers,
respectively, to the sequence of events and equipment to be used, sensations that will be
felt, management of emotions and patient’s role in facilitating the procedure®’. The
number of patients undergoing potentially threatening medical imaging procedures,

such as magnetic resonance imaging (MRI) and computed tomography (CT) scans, has
increased over time®®. These procedures are associated with high anxiety levels®®*°
which has been suggested to increase procedure delays or terminations, and resultantly
impacts on patient wellbeing, and service timeliness, coordination and quality®!-¥.
However, little research assesses whether information provision aligns with patient
preferences in this setting. Thornton and colleagues’ USA-based qualitative study of

cancer patients found that participants often wanted a wide range of medical imaging

information yet were regularly left to initiate these discussions themselves*. Similarly,
110



Ollivier and colleagues reported that French cancer patients undergoing MRI and CT
scans needed greater reassurance and procedural explanations®®. These findings
highlight that most of the research in this area has focused on cancer and emphasise the
need for studies assessing unmet information preferences across general CT and MRI
outpatient settings. This research should identify specific information items commonly
reported as unmet preferences, so that findings translate to clearly defined areas for

future practice improvement.

This study aims to identify, among MRI and CT medical imaging outpatients:

1. the ten most prevalent preparatory information content items reported as unmet
information preferences (i.e. participants perceived they were given too little or
too much information); and

2. sociodemographic, scan and information preference characteristics associated

with reporting a greater number of unmet information preferences.

Methods

Design and setting

A cross-sectional survey of CT and MRI medical imaging outpatients was conducted
over six weeks in one medical imaging clinic in the John Hunter Hospital located in
Newecastle, NSW, Australia. This study is reported in accordance with the STROBE

checklist of observational studies in epidemiology>*.

Participants

Eligible participants were: (i) attending for an outpatient CT or MRI appointment at the
Hunter New England Medical Imaging Department at John Hunter Hospital; and (ii) 18
years or older. Inclusion was not restricted to specific medical conditions being
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investigated by these diagnostic scans. Participants were excluded if they (i) had poor
English proficiency as determined by medical imaging reception staff; or (ii) had a
cognitive or physical impairment precluding informed consent and/or survey

completion.

Procedure

Medical imaging receptionists identified potentially eligible patients presenting for their
appointment, informed them about the research and invited them to speak with a trained
researcher. The researcher provided interested patients with written and verbal study
information, and gained verbal consent to participate. The age, gender and scan type of

non-consenting patients was recorded with their permission.

Patients who consented to participate were provided with a tablet computer and asked to
self-complete an online questionnaire prior to their scan. The researcher was available
to help participants who had difficulties using the tablet computer, and paper-and-pen
versions of the questionnaire were available upon request. If the patient was called for
their procedure prior to finishing the questionnaire, only those questions that had been
completed were analysed. Ethics approval was obtained from the Human Research
Ethics Committees of the Hunter New England Local Health District (16/10/19/5.11)

and University of Newcastle (H-2016-0386).

Unmet information preferences measure

Development: Unmet information preferences were measured using a series of
investigator-developed items. General standards addressing patient preparation for
potentially threatening medical procedures were initially used to identify preparatory

domains (i.e. procedural; behavioural; sensory; psychosocial) that items should
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25-27
)

address?>*?’. Domain-related items were developed using these general standards as

well as Royal Australian and New Zealand College of Radiologists (RANZCR)

3637 and informed consent guidelines®. The

Standards of Practice®’, consumer materials
items were applicable to patients having MRI or CT scans. Behavioural scientists,

radiographers and health administrators initially reviewed and agreed upon the face

validity of the questionnaire.

Pilot testing: Members of the general public and health professionals in the ageing,
disability and nursing sector reviewed the questionnaire for item comprehension and
completion time. Minor amendments to item wording and screen presentation were
made based on the feedback. Prior to data collection, the revised questionnaire and
recruitment protocol were tested with 134 MRI and CT outpatients [mean years of age
(SD) = 53.6 (15.8); 61% female; 51.6% MRI] in the medical imaging department over a
two week period. This timeframe ensured that the recruitment protocol was
appropriately tested given high rotation of medical imaging receptionists in the study

setting. Further changes to item structure and presentation were made.

Final version: The final questionnaire included an explanation indicating that the items
related to information that participants were given by a health professional or other
imaging department staff before arriving for their scan. The item stem “Before arriving
for your scan today, were you given any information about...”, was followed by a list of
33 items of information (refer Appendix A (provided at Thesis Appendix 4.3)).
Participants were asked to_respond either: ‘no, but I wanted this information’, ‘no, but 1
didn’t want this information’, ‘yes, but I didn’t want this information’, and ‘yes, and |
wanted this information’. Item presentation was randomised using computer algorithms

to reduce systematic bias in missing data and account for potential order effects*®. An
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unmet information preference was defined as items where there was discordance
between patient preferences and experiences*’. Responses indicating the receipt of too
little (no, but I wanted this information) and too much (yes, but I didn’t want this
information) information were therefore combined to indicate an unmet information
preference. The internal consistency (Kuder-Richardson coefficient) of these

dichotomised information items was 0.94%!,

Study factors

Sociodemographic, scan and information preference characteristics: included age,
gender, residential postcode, scan type, prior scans, marital status, highest level of
education completed, perceived overall health, and preference for amount of health
information. Postcode was mapped to the Accessibility/Remoteness Index of Australia
Plus (ARIA +2011) classification to examine remoteness*?, and categorised as
metropolitan (major cities of Australia) or non-metropolitan (inner regional, outer

regional, remote or very remote Australia).

Data analysis

To investigate consent bias, the gender, age group (< 65 years; > 65 years) and scan
type of consenters and non-consenters were compared using chi-squared tests. To
investigate sampling bias, t-tests and chi-squared tests were used to compare the gender,
age, scan type and geographic location profile of participants, versus all patients seen in
the department during the study period. The proportion of participants reporting an
unmet information preference for each item was calculated with 95% confidence
intervals (ClIs). The distribution of total number of unmet information preferences for all
participants who had completed all 33 items (i.e. all items with non-missing values)

were summarised as percentages. Data for patients having MRI and CT scans were
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analysed together, however scan type was included as a study factor in regression
analyses. Zero-inflated negative binomial regression was used to model the counts of
unmet preferences across 33 items. This model was used due to the possibility that zeros
occur by two different methods and due to over dispersion of the count outcome
variable. Model fit was assessed using the Vuong test and the likelihood ratio test for
the over dispersion coefficient alpha = 0. A zero-inflated model assumes that the zero
outcome may be due to two different processes. The same predictors were used to
model the counts and the excess zeros: gender, age (< 65 years; > 65 years), marital
status (married or living with partner; not married or living with partner), geographic
location (metropolitan; non-metropolitan), education (high school or less; more than
high school), information amount preference (not a lot of information; a lot of
information), overall health (poor or fair; good or better than good), scan type (MRI;
CT), and prior scans (had scan before; don’t know or not had scan before). Available
case analysis was conducted. All analyses used a significance level of 5%. Analysis was

conducted using STATA Version 13.1.

Sample size

Sample size was calculated based on an intent to dichotomise the outcome variable, for
which a sample size of 200 would be sufficient to detect differences of approximately
20% in characteristics between those who were classified as having at least one unmet
preparatory information preference (versus no unmet preparatory information
preferences) with 80% power and a 5% significance level. However, after data
collection, the analysis was refined to investigate the more meaningful and quantitative

outcome of number of unmet information preferences. Modelling of a count outcome is
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generally more powerful than a binary outcome and this change is expected to have

increased the statistical power of the study.

Results

Sample

Of the 394 patients considered for the study during the six week recruitment period, 317
were eligible and invited to speak with the researcher (Figure 3.1). Of eligible patients,
280 (88%) consented to participate, 273 (86%) started the full survey, and 234 (74%)
started information preference items. There was no significant difference between
consenters and non-consenters based on gender and age group. Significantly more CT
patients than MRI patients did not consent to participate (x*>= 6.565; p = 0.010). The
gender, age, scan type and geographic location of participants who commenced the
survey was not significantly different from that of all potentially eligible patients seen in
the department during the study period (Table 3.1). Two hundred and eighteen (78%)
participants completed all of the unmet information preference items and 208 (74%)
completed the full questionnaire. There were no significant differences in gender, age
and scan type between those who did and did not complete the full questionnaire. Table
3.1 provides a summary of the sociodemographic and scan characteristics of the

included sample.
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Not approached for the study
Considered n =394 Too busy (n = 20)

Patient late for appointment (n = 10)

Called for appointment immediately (n = 10)
Distressed (n = 5)

Researcher not available (n = 3)

Completed survey previously (n = 3)

v

Other (n =2)
Ineligible
Cognitively / physically unable (n = 19)
v Non-English speaking (n = 4)
Approached & eligible n =317 Not CT/MRI (n=1)

Not consenting

Refused to participate (n = 37)

v

Not starting the survey

v Called for appointment prior to
Consenting & starting survey n = 273 commencing survey (n = 7)
Data excluded

v

Having both CT and MRI (n= 1)

A 4

Data available for analysis
All info experiences/preferences n =218

All sociodemographic & scan n =208

Figure 3.1: Flow diagram of recruitment
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Table 3.1: Participant sociodemographic, scan and information preference profile

Potentially
Participants eligible
who patients seen in
Characteristic commenced | the department
the survey during the
(N =273%) study period
(N =1754)
n (%) Test
statistic,
p
Mean years of age, 57 (14) 55(17) t=1.72
(SD) p=0.08
Gender Male | 130 (48%) 352 (47%) ¥=0.75
Female | 142 (52%) 402 (53%) p=0.10
Marital status Married or living with | 133 (63%) - -
partner
Single or never married | 28 (13%) - -
Divorced or separated 34 (16%) - -
Widowed 17 (8%) - -
Education completed High school or less | 195 (71%) - -
More than high school 78 (29%) - -
Geographic location Metropolitan | 209 (78%) 557 (74%) y=1.55
Non-metropolitan | 59 (22%) 197 (26%) p=0.21
Overall health Fair or worse | 151 (55%) -
Good or better than good | 122 (45%) -
Scan type CT | 108 (40%) 329 (44%) v>=0.66
MRI | 157 (59%) 425 (56%) p=041
Don’t know 3 (1%) -
Scan experience Not had scan before | 66 (25%) -
Had scan <1 year ago 93 (35%) -
Had scan >1 yearago | 97 (37%) -
Don’t know 8 (3%) -
Information amount Not a lot of information | 121 (44%) -
preferences A lot of information | 152 (56%) -

# Not all items add to 273 due to missing data from incomplete surveys
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Top 10 ranked preparatory information items reported as unmet information

preferences

Each of the top ten ranked information items delivered in discordance with patient

preferences were endorsed by at least one quarter of participants (Table 3.2). Five of

these commonly unmet information preference items were procedural, four behavioural,

two psychosocial and two sensory. Of the thirteen items reported as the most common

unmet information preferences, one related to the pre-scan period, seven to the scan

period and five to the post-scan period. Across the 33 information items, the proportion

of respondents reporting unmet information preferences ranged from 12% - 33%.

Among those reporting unmet information preferences, the proportion receiving too

little information ranged from 38% - 90%, while the proportion receiving too much

information ranged from 10% - 62%.

Table 3.2: Top ten ranked items for which CT and MRI medical imaging
outpatients reported not receiving their preferred amount of information (N =

234%).
Unmet preference option Sum of unmet
endorsed preference
percentages®
No, but I Yes, but 1 Preferences
wanted this didn’t want unmet
information this “Too much or
“Too little information too little
information” “Too much information”
information”
Rank | Item Domain n (%)
1 When to expect Procedural 61 (28%) 10 (5%) 71 (33%)
the results of the
scan?
2 How to alert the Behavioural 59 (27%) 10 (5%) 69 (32%)
radiographer if
you have questions
or concerns during
the scan?
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Unmet preference option

Sum of unmet

endorsed preference
percentages®
No, but I Yes, but I Preferences
wanted this didn’t want unmet
information this “Too much or
“Too little information too little
information” “Too much information”
information”
Rank | Item Domain n (%)
3 How you will Procedural 51 (23%) 15 (7%) 66 (30%)
receive the results
of the scan?
4 Whether you can Behavioural 50 (23%) 13 (6%) 63 (29%)
drive home from
the scan?
5 How to manage Psychosocial 49 (22%) 12 (6%) 61 (28%)
scan-related fear
or anxiety during
the scan?
Any after-effects Sensory 54 (25%) 6 (3%) 60 (28%)
in the day/s
following the
scan?
7 How long you will | Behavioural 48 (22%) 12 (5%) 60 (27%)
have to stay at the
department after
the scan?
8 Where to find Behavioural 43 (18%) 15 (6%) 58 (25%)
information about
any aspects related
to the scan?
Any risks Procedural 44 (20%) 13 (5%) 57 (25%)
associated with the
scan?
What you will see | Sensory 39 (17%) 17 (8%) 56 (25%)
during the scan?
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Unmet preference option Sum of unmet
endorsed preference
percentages”
No, but 1 Yes, but I Preferences
wanted this didn’t want unmet
information this “Too much or
“Too little information too little
information” “Too much information”
information”
Rank | Item Domain n (%)
What to do if you | Psychosocial 36 (16%) 20 (9%) 56 (25%)
suffer from
claustrophobia?
How long the scan | Procedural 38 (17%) 18 (8%) 56 (25%)
will take?
What you will be Procedural 40 (18%) 16 (7%) 56 (25%)
asked to wear
during the scan?

?Not all items were completed by 234 participants due to missing data
® Percentages don’t add to 100% due to met preference responses being omitted

Characteristics associated with reporting a greater number of unmet

information preferences

Figure 3.2 shows the distribution of number of unmet information preferences as a
percentage of the 218 participants who completed all 33 items. Twenty five percent of
participants reported no unmet information preferences (n = 54; 95% CI 19% - 31%)).

The

Table 3.3 zero inflated negative binomial model (count equation) shows that there was
no significant association between participants’ sociodemographic and scan
characteristics, and reporting a greater number of unmet information preferences. The
inflation model shows that there was no significant association between participants’
sociodemographic and scan characteristics, and reporting zero unmet information
preferences. Despite this, the Vuong test indicated that the zero inflated model was an

improvement over the standard negative binomial model (p = 0.004). The test for alpha
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= 0 was highly significant (p < 0.001) indicating that the model was more appropriate

than Poisson.
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Number of unmet information preferences reported

Percentage of participants

Figure 3.2: Proportion of participants reporting 0-33 unmet preferences for
preparatory information content items (N = 218).

Table 3.3: Zero-inflated negative binomial regression of sociodemographic and
scan characteristics associated with reporting a greater number of unmet
information preferences (N = 208).

Variable Count equation Inflation (binary)
(IRR for number of equation
unmet needs) (Odds of zero count)
IRR? (95% p OR® (95% p
CI) CI)
Gender
Male 1.00 1.00
Female 1.15 (0.84 — 0.38 0.64 (0.24 - 0.37
1.60) 1.70)
Age
Less than 65 years 1.00 1.00
65 years or older 0.80 (0.54 — 0.25 2.20(0.72 - 0.16
1.17) 6.68)
Marital status
Married / living with partner 1.00 1.00
Not married / living with 1.27 (0.91 - 0.16 0.84 (0.31 - 0.73
partner 1.76) 2.24)
Geographic location
Metropolitan 1.00 1.00
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Variable Count equation Inflation (binary)
(IRR for number of equation
unmet needs) (Odds of zero count)
IRR?* (95% P OR® (95% )%
CD CD
Non-metropolitan 1.26 (0.86 — 0.24 2.36 (0.90 — 0.08
1.84) 6.17)
Education
High school or less 1.00 1.00
More than high school 0.99 (0.72 - 0.96 0.97 (0.36 — 0.96
1.37) 2.60)
Information amount preference
Not a lot of information 1.00 1.00
A lot of information 0.78 (0.55 - 0.18 0.58 (0.22 — 0.28
1.12) 1.54)
Overall health
Fair or worse 1.00 1.00
Good or better than good 0.91 (0.66 — 0.57 1.82 (0.65 — 0.25
1.26) 5.08)
Scan
CT 1.00 1.00
MRI 0.78 (0.55 - 0.16 3.86 (0.82 — 0.09
1.10) 18.06)
Scan experience
Not had scan before / don’t 1.00 1.00
know
Had scan before 0.74 (0.51 - 0.12 1.02 (0.33 - 0.97
1.08) 3.18)

2 Incidence rate ratio
> 0dds ratio

Discussion and conclusion

Patient-centred care is a strategic priority across peak Australian and international

medical imaging bodies****. This study is the first to assess the extent to which

preparatory information delivery meets the preferences of patients attending a large,

Australian metropolitan medical imaging department. Whilst patient-centred care is

important for quality improvement within diagnostic services**, this study found that




there is room to improve responsiveness to individual patient’s preferences for

information across all assessed sociodemographic and scan characteristics.

Which information items are most commonly not delivered in accordance with

patient preferences?

Patients more commonly receive too little information, as opposed to too much

information

MRI and CT medical imaging outpatients more commonly reported receiving too little
information relating to the “top ten” unmet information preferences, as opposed to too
much information. This aligns with earlier findings indicating that many benefit and
risk-related information items are reported as not received across medical imaging
patients®®. Collectively these findings suggest that efforts are needed to ensure that those
who want information are receiving it. Provider responsiveness to those who don’t want
information comes with greater complexity, as legal and ethical imperatives mandate
the provision of certain information items for informed consent®3. Obligations at the
patient- and service- level are therefore not always aligned, and it is not always possible
to provide all information in a patient-centred manner. Further efforts are needed to
ensure improved responsiveness to patient preferences for information, where legally

and ethically appropriate.

The most frequently endorsed unmet information preferences related to all types of

preparatory information

All preparatory domains (i.e. procedural, behavioural, sensory, psychosocial) were
represented in the “top ten” unmet information preference items, suggesting that limited
responsiveness to patient preferences is not isolated to one information type. Unmet
preferences across multiple preparatory domains has also been reported in other

research, particularly amongst those undergoing potentially threatening medical
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procedures*#’. Mackenzie and colleagues’ study of radiation oncology outpatients,
found that better care could be provided with respect to information about patients’
cancer (procedural and behavioural information), emotional and spiritual support
(psychosocial information) and management of physical symptoms (behavioural
information)*. A holistic approach to providing preparatory information is important,
as such information has been found to work synergistically’, and therefore unmet
preferences in one preparatory domain may reduce the effectiveness of information
provision within another domain. Hence, strategies are needed to concurrently respond
to individual patient preferences for information across the behavioural, procedural,
sensory and psychosocial aspects of care. This is increasingly difficult given time and

resource constraints impacting healthcare delivery*® and indicates a requirement for

standardised approaches that ensure holistic patient-centred information provision.

Information about the time during and after the scan was most commonly not delivered

in accordance with patient preferences

Our findings indicate that unmet information preferences often relate to the procedural
and post-procedural period. It is possible that information relating to the time during
and after the scan is provided at the point of care, however this does not reflect best-

practice recommendations’>*’

, and is not meeting patients’ expressed need for
information prior to their examination. Early information provision, addressing all
phases of the procedure, is important as many patients experience high anxiety levels
before their procedure®®, and information at this time can empower the patient, facilitate
active care management?* and allow them to anticipate what is coming™. Greater efforts

are therefore needed to ensure prompt responsiveness to patient preferences for

information relating to the whole trajectory of care, from referral to receipt of results.

125



Which patient characteristics are associated with having a greater number of

unmet information preferences?

Surprisingly, none of the sociodemographic or scan characteristics examined in this
study were associated with the number of unmet information preferences reported.
Whilst mixed findings exist regarding factors associated with unmet information needs
in other fields of research!#!°, findings relating to the health status measure used in this
study did not support the link between physical and psychological health status and
unmet need that has been reported across other settings and patient groups!#!617:51,
Adult, adolescent and young adult patients across oncology and rheumatology settings
have been reported to experience a higher number of unmet information and service
needs when experiencing poorer physical health or requiring psychological
support!+1651 The discrepancy between existing supportive care literature and our
findings may be attributable to measurement differences, with the majority of studies

14,16,17,51

focusing on unmet information needs , as opposed to unmet information

preferences.

Of the small number of studies assessing patient-perceived receipt of too much
information®2-*°, few examine patient characteristics associated with unmet information
preferences (i.e. by examining the receipt of too much and too little information in
combination). Zucca and colleagues examined the correlates of oncology patients’
perceived receipt of too much or too little life expectancy information’. Particular
patient characteristics were related to perceived receipt of too much information (e.g.
stage of illness, being younger) and too little information (e.g. stage of illness, being
anxious or depressed). Although, as is commonly the case across the field, too much
and too little information were examined separately rather than in combination®?, hence

limiting capacity for comparisons with this study. Zucca and colleagues’ findings®* do,
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however, indicate that other factors which we did not examine, such as psychological
distress and illness progression (where applicable), may be related to unmet information
preferences. These factors, as well as those relevant to the delivery and receipt of
information but not examined in our study (e.g. quality of referrer, health condition

under examination), may warrant further investigation.

Multiple approaches can, and have been, used to assess patient-centred communication,
including observation, physician and student experiences, and patient perception
questionnaires*’. Whilst patient self-report has potential limitations, such as possible
recall bias or patient misunderstanding, it is recommended as the gold standard measure
in this field, as the patient is conceivably the best person to assess whether their
preferences have been met*®>°, The current study, and others, attempt to capture the
mismatch between preferred and actual information delivery concurrently in a single
self-report scale (as opposed to comparing agreement between two measures), hence
reducing participant burden. This approach builds on unmet needs and preference
literature and has promise, given the high survey completion rate, participant ease in
responding to the items and endorsement by behavioural scientists. As such, the
reliability and validity of data captured by this type of hybrid assessment is also worth

exploring in future research.

Practice implications

As no sociodemographic characteristics were associated with reporting a greater number
of unmet information preferences, patient-centred information provision may vary at an
individual rather than a group level. This highlights the need for health professionals
and other imaging department staff to elicit and respond to individual patient’s
information preferences at each touch point in the care trajectory. Given that the
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majority of commonly unmet preferences related to receiving ‘too little’ information,
strategies are needed to support healthcare professionals to identify and respond to
patients who want more information. This may include communication training and
question aids to prompt clinicians in eliciting unique information preferences®’,
followed by the use of widely used information provision approaches, such as
information sheets targeted to specific aspects of preparation (i.e. procedural,
behavioural, sensory, psychosocial), for those seeking more information®®. It is
recognised that these approaches may be challenging to implement given time and

resource constraints impacting healthcare®”°.

An alternative and potentially feasible strategy may be supplementing existing
information provision practices with online information delivery. The internet provides
tailoring functionality so that individuals can indicate their preferences for format,
timing and amount of information, and materials can be adapted accordingly®!.
Additional benefits include wide accessibility and high interactivity of online
information®!. However, this approach assumes that patients have an ability to seek,
find, understand and evaluate online health resources (otherwise termed eHealth
literacy)®? as well as decide how much and what information they would like to receive.
Research may be needed to assess patient eHealth literacy, and identify strategies or
aids which may assist patients in expressing personal information preferences. High-
quality research is also needed to assess the impact of the internet in facilitating patient-

centred communication on outcomes for imaging services (e.g. appointment

terminations) and imaging patients (e.g. anxiety and distress).
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Limitations

Findings may not generalise beyond the single, metropolitan medical imaging
department study setting, and may not apply to groups that were excluded (i.e. non-
English speaking patients, cognitively and physically impaired patients) or
underrepresented (CT patients). The sociodemographic and scan profile of study
participants did, however, reflect that of all patients seen through the department in the
study period (Table 3.1). In the absence of a standardised measure of patient-centred
preparatory information provision in medical imaging settings, this study used an
investigator-developed patient self-report measure to determine alignment between
patients’ preferred and actual receipt of preparatory information®®. Whilst the instrument
has demonstrated internal consistency*!, further evaluation of its psychometric
properties is needed. The reason for reporting an unmet information preference was not
explored. It is therefore unclear whether health professionals or other imaging
department staff failed to elicit and respond to patient information preferences, or
whether alternative factors, such as changing preferences over time, contributed to study

findings.

Conclusion

There is room to improve responsiveness to patients’ preferences for preparatory
information within the medical imaging setting. The number of unmet information
preferences did not vary significantly based on participants’ sociodemographic and scan
characteristics, suggesting that health care professionals and imaging department staff
should be supported and encouraged to elicit and respond to information preferences at
an individual patient level. A standardised approach to patient-centred information

exchange that elicits patient preferences, and tailors information delivery accordingly,
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may be an important first step to improving the quality of preparatory communication

prior to medical imaging procedures.
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PAPER THREE

Three-factor Structure of the eHealth Literacy Scale among
Magnetic Resonance Imaging and Computed Tomography

Outpatients: A Confirmatory Factor Analysis

PAPER THREE

To understand the potential utility of eHealth in eliciting and responding to
medical imaging patients’ information preferences, we must be able to
accurately measure their eHealth literacy, i.e. their ability to locate and use
online health materials. The eHealth Literacy Scale (eHEALS) is a brief
measure of eHealth literacy, which has been widely used since its
development in 2006. However, there are mixed findings regarding the
factorial validity of the eHEALS. It was recently proposed that the
eHEALS has a multidimensional structure rather than a unidimensional
structure. Paper Three seeks to validate the recently proposed three-factor
eHEALS structure using confirmatory factor analysis. This paper was
published in JMIR Human Factors (Thesis Appendix 5.2).

Hyde LL, Boyes AW, Evans TJ, Mackenzie LJ, Sanson-Fisher R. Three-
factor structure of the eHealth Literacy Scale among magnetic resonance

imaging and computed tomography outpatients: A confirmatory factor

analysis. JMIR Human Factors 2018; 5(1): e6.
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Abstract

Background: eHealth literacy is needed to effectively engage with web-based health
resources. The 8-item eHealth literacy scale (¢tHEALS) is a commonly used self-report
measure of eHealth literacy. Accumulated evidence has suggested that the eHEALS is
unidimensional. However, a recent study by Sudbury-Riley and colleagues suggested
that a theoretically-informed three-factor model fitted better than a one-factor model.
The 3 factors identified were: awareness (2 items), skills (3 items), and evaluate (3
items). It is important to determine whether these findings can be replicated in other

populations.

Objective: The aim of this cross-sectional study was to verify the three-factor eHEALS
structure among magnetic resonance imaging (MRI) and computed tomography (CT)

medical imaging outpatients.

Methods: MRI and CT outpatients were recruited consecutively in the waiting room of
one major public hospital. Participants self-completed a touchscreen computer survey,
assessing their sociodemographic, scan, and internet use characteristics. The eHEALS
was administered to internet users, and the three-factor structure was tested using

structural equation modelling.

Results: Of 405 invited patients, 87.4% (354/405) were interested in participating in
the study, and of these, 75.7% (268/354) were eligible. Of the eligible participants,
95.5% (256/268) completed all e(HEALS items. Factor loadings were 0.80 to 0.94, and
statistically significant (P <.001). All reliability measures were acceptable (indicator
reliability: awareness=.71-.89, skills=.78-.80, evaluate=.64—.79; composite reliability:

awareness=.89, skills=.92, evaluate=.89; variance extracted estimates: awareness=.80,
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skills=.79, evaluate=.72). Two out of three goodness-of-fit indices were adequate
(standardised root mean square residual [SRMR]=.038; comparative fit index
[CFI]=.944; root mean square error of approximation [RMSEA]=.156). Item 3 was
removed because of its significant correlation with item 2 (Lagrange multiplier [LM]
estimate=104.02; P<.001), and high loading on 2 factors (LM estimate=91.11; P<.001).
All three indices of the resulting 7-item model indicated goodness of fit (3*(11)=11.3;

SRMR=.013; CFI=.999; RMSEA=.011).

Conclusions: The three-factor eHEALS structure was supported in this sample of MRI
and CT medical imaging outpatients. Although further factorial validation studies are
needed, these 3 scale factors may be used to identify individuals who could benefit from

interventions to improve eHealth literacy awareness, skill, and evaluation competencies.

Key words: eHealth; literacy; factor analysis; measures; psychometrics
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Introduction

Consumer eHealth literacy is critical to maximising the benefits of eHealth

Technologically-enabled healthcare is important at both the patient and service level,
given the increasing resource and timing pressures on the health care system!, the
digital transformation of health-related industries?, and changing consumer expectations
about their role in care®. eHealth refers to the organization and delivery of health
services and information using the internet and related technologies®. eHealth holds
potential as a scalable form of service delivery that is accessible, low-cost, promotes
patient empowerment and enhances patient-provider information exchange®. However,
to reap the possible benefits, patients must be eHealth literate®. eHealth literacy refers to
an individual’s ability to seek, find, understand and appraise health information from
electronic sources, and apply the knowledge gained to addressing or solving a health
problem®. Limited ability to seek, find, understand, and appraise electronic health
information has been recognised as a key self-reported barrier to the utilisation of the
internet for health purposes’. The first step in identifying individuals who may benefit
from improved eHealth literacy is the development of valid and reliable tools assessing

this construct.

The eHealth literacy scale is a standardised and widely used measure

The eHealth literacy scale (eHEALS) was among the first, and continues to be one of
the most commonly used, self-reported measures of eHealth literacy®®. The scale
comprises 8 items, which assess consumers’ combined knowledge, comfort, and
perceived skills at finding, evaluating and applying electronic health information to
health problems®. Consistent with the current definition of eHealth?, all eHEALS items

are specific to health information access via the internet, as opposed to other electronic
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forms of information provision (e.g. Compact Disc Read-Only Memory [CD-ROM],
computer games). The scale was developed to address the need for an easily self-
administrable eHealth literacy measure that could be applied across a wide range of

populations and contexts®. Widespread adoption of the scale has been demonstrated,

10-17

with the measure translated into multiple languages ', and used across participants

10,15,16,18 11,14,19

with diverse sociodemographic , ethnic and disease profiles'>**?!, Items

were originally developed and validated among Canadian youths more than a decade
ago®, and subsequent studies have demonstrated test-retest reliability across younger'*
and older age cohorts'®, internal consistency across populations of varying age and

10,11,14,15,19,22

ethnicity , and measurement invariance across English speaking countries>.

However, inconsistent findings exist regarding the convergent and predictive validity of

10,1124 "and debate continues about its factor structure!®-17222325-28 ‘We sought

the scale
to contribute to this knowledge by assessing the factorial validity and internal

consistency of a three-factor structure of the eHEALS.

The factor structure of the eHealth literacy scale is uncertain

Norman and Skinner’s original factorial validation of the eHEALS found that the scale

assesses a single dimension®. Numerous studies with the general public have supported

10,11,14-16,22,25,26 14,16

this finding , including those specific to children!®, university students

and older adults'??. However, the strength of these conclusions is limited by the

)B:10.11.14.15.22.25.26 'BEA originates from

common use of exploratory factor analysis (EFA
classical test theory and holds value in the early stages of scale development when

factor structure is unknown and latent variable structures need to be identified*’. EFA

does, however, have some limitations. For example, it often involves subjective
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decision-making processes, and does not account for the theory which may inform

latent variable structures>’,

Confirmatory factor analysis (CFA) is an alternative analysis technique, also derived
from classical test theory, that allows models to be tested via theoretically or
empirically driven hypotheses®!. However, studies assessing a unidimensional eHEALS
structure using CFA commonly report poor fit indices'*#*27%%, This may be because a
single factor structure does not account for the multifaceted nature of the concept of
eHealth literacy, such as its inherent literacy types (i.e. traditional, health, information,
scientific, media, and computer) or the multiple components of information retrieval
and use (i.e. finding, applying and evaluating electronic health information)®. Paige and
colleagues'® completed one of the only studies of the construct validity of the eHEALS
using CFA with chronically ill patients, and found evidence for a three-factor structure.
Despite this, multidimensionality of the eHEALS was refuted on the basis that a large
proportion of variance loaded on one factor only. The authors applied the partial credit
model, which is a unidimensional item response theory technique, to conclude that a
single structure exists, despite CFA values indicating a poor unidimensional fit'3. A
two-factor model based on the concepts of information-seeking and appraisal has also
been tested'>?”?%. Although this model has a strong theoretical basis, 2 of the 3 studies
testing this structure reported inadequate fit indices'*?’. Furthermore, all were based on
translated versions of the scale, which can result in varied item meaning and

interpretation’?,
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Recent literature proposes that the eHealth literacy scale has a three-factor

structure

Sudbury-Riley and colleagues® used CFA to test a three-factor structure of the English-
language version of the eHEALS with a multinational sample of adult internet users
from the United Kingdom (n=407), New Zealand (n=276), and the United States
(n=313). A hypothesis-driven approach was adopted, whereby 2 eHEALS items were
mapped to an “awareness” factor, 3 items to a “skills” factor and 3 items to an
“evaluate” factor. These factors were derived from the self-efficacy and social-cognitive
theoretical constructs underpinning eHealth literacy®?. Self-efficacy theory is based on
the premise that goal achievement is mediated by self-belief and confidence, and social
cognitive theory states that social context influences goal achievement®. Sudbury-Riley
and colleagues®® therefore proposed that an individual’s awareness is shaped by their
environment (e.g. exposure to web-based health information), their skills are influenced
by social factors (e.g. modelling, instruction and social persuasion), and their ability to
evaluate eHealth resources is mediated by their confidence and persistence. CFA fit
indices supported the hypothesized three-factor eHEALS structure across all 3

countries®.

Further research is needed to verify the three-factor structure of the

standardised eHealth literacy scale with patient populations

The study by Sudbury-Riley and colleagues® contributes to our understanding of the
underlying structures of the eHEALS, however it has some limitations. In particular, a
modified version of the scale was used, based on feedback from the authors’ family,
friends and colleagues, in which “and information” was added to items to address the
increasing interactivity of eHealth materials. It is therefore unclear whether the three-

factor structure also applies to the original version of the scale. The study was also
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conducted with middle aged members of the general population, restricting the
generalisability of findings across medical populations and age cohorts. This adds to the
common under-representation of chronically ill patients in the eHEALS measurement

literature, despite the potential benefits of eHealth to this population'®.

Given that evidence about the properties of a measure is accumulated over a number of
studies, the appropriate next step it is to determine whether Sudbury-Riley and
colleagues’ findings can be replicated in a different population. To address this need,
and also overcome some of the limitations of Sudbury-Riley and colleagues’ work??,
this factorial validation study was conducted with patients, using the standardised
eHEALS. Magnetic resonance imaging (MRI) and computed tomography (CT) medical
imaging outpatients represent a high volume of patients with diverse demographic

characteristics and medical diagnoses*?

, and as such, research completed with these
patients may have high generalisability. Furthermore, MRI and CT medical imaging
outpatients require substantial preparatory information that could potentially be

t36

delivered on the internet’®. Hence, this study aimed to test the factorial validity and

internal consistency of the three-factor structure of the eHEALS, identified by Sudbury-

Riley and colleagues®’, among MRI and CT medical imaging outpatients.

Methods

Design and setting

A cross-sectional survey of CT and MRI medical imaging outpatients was conducted in
a medical imaging clinic at a tertiary referral hospital located in regional New South

Wales, Australia.
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Participants

Eligible participants were attending for an outpatient CT or MRI appointment at the
tertiary referral hospital, were 18 years or older, and had access to the internet for
personal use. Participants were excluded from the study if they had a cognitive or
physical impairment which precluded them from providing informed consent or
participating in the study; or if they were unable to complete the questionnaire because
of poor English proficiency. These criteria mean that a diversity of participants in terms
of frequency, confidence and reasons for personal use of the internet were eligible to
participate. Consistent with the original eHEALS validation study®, use of the internet

for health was not an eligibility requirement.

Procedure

Patients who were potentially eligible for the study were identified by medical imaging
reception staff when they presented for their outpatient appointment. These patients
were informed about the research and invited to speak with a trained research assistant.
Interested patients were provided with a written information sheet and introduced to the
research assistant, who gave an overview of the study and obtained patients’ verbal
consent to participate. The age, gender and scan type of non-interested and non-
consenting patients were recorded. Consenting participants were provided with a tablet
computer and asked to complete a web-based questionnaire before their scan. A paper
version of the questionnaire was provided to participants who requested it. Ethics
approval was obtained from the Hunter New England Human Research Ethics

Committee (16/10/19/5.11) and University of Newcastle (H-2016-0386).
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Measures

Participants’ eHealth literacy was assessed using the 8-item English-language version of
the eHEALS®. Respondents indicated their level of agreement with each statement on a

b

5-point Likert scale, which was scored from 1 “strongly disagree” to 5 “strongly agree”.

Sociodemographic, scan, and information preference characteristics were examined
using standard items. These items assessed participant age, gender, marital status,
highest level of education completed, postcode, and scan type. Postcodes were mapped
to the Accessibility/Remoteness Index of Australia Plus 2011 classification to examine
remoteness®’ and categorised as metropolitan (major cities of Australia) or non-
metropolitan (inner regional, outer regional, remote or very remote Australia). One
item, adapted from an existing health information wants questionnaire®®, assessed how
much information participants liked to have about their health. Response options were

b 1Y

“no information”, “some information”, and “a lot of information”.

Internet characteristics were assessed by 2 items. Use of the internet for scan
preparation was assessed by an author-developed item: Have you searched the internet
for information to help you prepare for your scan? with response options “no”, “yes”,
and “don’t know”. Frequency of internet use was measured with a single item used in

existing informatics literature®, in which participants respond on a 6-point scale

ranging from “less than once a month” to “several times a day”.

Sample size

Rules of thumb for CFA recommend a sample size of at least 200 participants*® *!, or 10
participants per parameter estimated*?. Wolf and colleagues*® found that a sample size

of at least 150 is required for three-factor models with fewer than 4 indicator variables
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per factor and assuming strong factor loadings of .8. To accommodate deviation from
these assumptions, and given that 19 parameters were estimated for the eHEALS CFA,

the more conservative estimate of at least 200 participants was applied to this study.

Statistical analyses

Participant characteristics and eHEALS responses were summarised as frequencies and
percentages, or means and standard deviations. Consent bias was assessed for gender,
scan type and age group using chi-square tests. CFA was undertaken using the CALIS
procedure of SAS software v9.4 (SAS Institute, Cary, NC, USA). We chose CFA as it is
the same theoretically-sound technique used by Sudbury-Riley and colleagues®®, and
therefore allowed for a direct comparison of results. Given the high completion rate
(98.1% [256/261] of participants who started the eHEALS completed all items), this
analysis was restricted to participants with complete eHEALS data. The relationship
between latent variables (i.e. awareness, skills, evaluate) and manifest variables
(eHEALS items 1-8), as proposed by Sudbury-Riley and colleagues®*, was tested using
structural equation modelling (Figure 4.1). All loadings were standardised, with
variances fixed at 1. The model was estimated using the full information maximum
likelihood method. Standardised factor loadings and co-variances were calculated with

95% Cls.

Reliability measures included: indicator reliability to determine the percentage of
variation in the item explained by each factor; composite reliability (CR) to assess
internal consistency (>.70 ideal)?’; and variance extracted estimates (VEEs) to
determine the amount of variance captured by factors with regard to variance
attributable to measurement error (>.50 ideal)**. Discriminant validity was assessed

following the method proposed by Anderson and Girbing®.
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Model goodness of fit was assessed using a range of metrics. Absolute indices included

the chi-square statistic, the chi-square to degrees of freedom ratio (<2 ideal)*® and the

standardised root mean square residual (SRMR; <.055 ideal)?*. The incremental index

was reported as the comparative fit index (CFI; >.95 good fit)*’. The parsimony index
used was the root mean square error of approximation (RMSEA; <.05 close
approximate fit, .05-.08 acceptable fit, >.10 poor fit)*>*’. Lagrange multiplier (LM)
estimates of items on different factors were assessed to identify complex items and

possible ways to improve the model.

1. I know what health resources are available

on the internet.

2. I know where to find helpful health

Awareness resources on the internet.
3. T know how to find helpful health resources
I on the internet.
4. Iknow how to use the internet to answer my
questions about health.
5. Tknow how to use the health information I
find on the internet to help me.
1 6. I have the skills I need to evaluate the health
resources I find on the internet.
7. Ican tell high quality from low quality

l

health resources on the internet.

8. Ifeel confident in using information from

the internet to make health decisions.

Figure 4.1: eHealth Literacy Scale three-factor model proposed by Sudbury-Riley
and colleagues®
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Results

Sample

A total of 405 potentially eligible patients were invited to discuss the study with a
research assistant during the 7-week recruitment period. Of the invited patients, 87.4%
(354/405) were interested in participating in the study, and of these, 75.7% (268/354)
were eligible. Of these eligible participants, 97.4% (261/268) started the eHEALS, and
95.5% (256/268) completed all eHEALS items. There were no significant differences
between patients who were and were not interested in participating in the study based
on gender, scan type or age group. Figure 4.1 provides a summary of the
sociodemographic, scan and internet characteristics of eligible participants. Multimedia
Appendix 1 (provided at Thesis Appendix 5.3.1) provides a summary of participant

responses to eHEALS items.

Table 4.1: Participant sociodemographic, scan and internet characteristics (N =
268)

Characteristic n (%)?
Mean age years (SD) 53 (15)
Gender
Male 120 (44.8)
Female 148 (55.2)

Marital status

Married or partner 148 (64.9)

Not married/living with partner | 80 (35.1)

Education completed

High school or less 169 (63.1)

More than high school 99 (36.9)
Geographic location

Metropolitan 212 (79.1)
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Characteristic n (%)*
Nonmetropolitan 56 (20.9)
Scan type
CT 104 (38.8)
MRI 160 (59.7)
Don’t know 4 (1.5)
Used Internet for scan
Yes 29 (10.9)
No 237 (88.8)
Don’t know 1(0.3)
Frequency of Internet use
Less than once a month 11(4.1)
Once a month 5(1.8)
A few times a month 14 (5.2)
A few times a week 36 (13.5)
About once a day 51(19.1)
Several times a day 150 (56.2)
Information amount preference
No information 2 (0.8)
Some information 59 (26.0)
A lot of information 166 (73.1)

? Number of observations for each characteristic may not total 268 because of missing
data

bSD: standard deviation.

Confirmatory factor analysis

Convergence between the implied and observed variance co-variance matrices was
achieved within 10 iterations. As shown in Table 4.2, all factor loadings were at or
above .80 and were statistically significant (P<.001). All CRs exceeded .70, indicating
good reliability, and all VEEs exceeded the cutoff of .50 indicating convergent validity.

Discriminant validity of the model was demonstrated, with statistically significant chi-
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square difference-tests (P<.001) for each pair of factors. The absolute index SRMR was
.038, indicating adequate fit to the hypothesized model. The incremental index CFI was
.944, and therefore close to the .95 threshold of acceptability (Table 4.3). However, the
chi-square statistic (x*17=124.2) was highly significant and suggestive of poor fit, and
the chi-square statistic to degrees of freedom ratio of 7.3 exceeded the acceptability cut-

off of 2%°. The parsimony index RMSEA was .16, indicating poor fit.

When investigating the possible reasons for less than ideal fit, LM estimates provided
strong evidence for a path between item 3 “I know how to find helpful health resources
on the internet” and the awareness factor (LM estimate=107.66; P<.001). There was
also strong evidence for a path between item 2 “I know where to find helpful health
resources on the internet” and item 3 “I know how to find helpful health resources on
the internet” (LM estimate = 91.11; P<.001). Given apparent overlap between items 2
and 3, a 7-item model which excluded item 3 was tested, which indicated good model
fit (Table 4.3). See Multimedia Appendix 2 (provided at Thesis Appendix 5.3.2) for

factor loading and residual error estimates for this altered model.

Table 4.2: Factor loading and residual error estimates for confirmatory factor
analysis of hypothesized model

Factor-variable Factor Error IR? CR? VEES
loadings estimates
95% CI) (95% CI)
Awareness
I know what health resources | 0.85 0.29 71 .89 .80
are available on the Internet (0.80-0.89)¢ | (0.21-0.36)¢
I know where to find helpful 0.94 0.11 .89
health resources on the (0.91-0.97) | (0.05-0.17)°
Internet
Skills
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to make health decisions

Factor-variable Factor Error IR? CR? VEE*®
loadings estimates
95% CI) (95% CI)
I know how to find helpful 0.90 0.20 .80 .92 79
health resources on the (0.86-0.93)° | (0.14-0.26)°
Internet!
I know how to use the Internet | 0.88 0.22 .78
to answer my questions about | (0 85-0.92)° | (0.16-0.28)¢
health
I know how to use the 0.88 0.22 78
information I find on the (0.85-0.92)° | (0.16-0.28)°
Internet to help me
Evaluate
I have the skill I need to 0.89 0.21 .79 .89 72
evaluate the health resources I | (0.85-0.92)¢ | (0.15-0.28)¢
find on the Internet
I can tell high quality from 0.86 0.26 74
low quality health resources (0.82-0.90)° | (0.19-0.33)°
on the Internet
I feel confident in using 0.80 0.36 .64
information from the Internet | (0.75.0.85)c | (0.28-0.44)¢

? IR: indicator reliability.
b CR: composite reliability.

¢ VEE: variance extracted estimate.

4 This item was dropped in the alternative 7-item model (see Multimedia Appendix 2
(provided at Thesis Appendix 5.3.2)).

P <.001.
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Table 4.3: Goodness-of-fit indices for tested models

Index type and fit index Statistics for Statistics for tested 7-
hypothesized 8-item item model
model

Absolute index

chi-square 124.2 11.3
chi-square degrees of freedom 17 11
P-value for the chi-square <.001 417
SRMR? .038 .012

Incremental index

Bentler CFI .944 999
Parsimony index

RMSEA?® estimate 156 .011

RMSEA lower 90% CI 131 .000

RMSEA upper 90% CI 182 .066

ISRMR: standardized root mean square residual.

°CFI: comparative fit index.

‘RMSEA: root mean square error of approximation.

Discussion

Principal findings

This study was the first to examine the theoretically-derived three-factor structure of the

eHEALS, as proposed by Sudbury-Riley and colleagues®®, among a sample of MRI and

CT medical imaging outpatients. This three-factor structure was supported, with 2 out

of 3 goodness-of-fit indices indicating adequate fit to the hypothesized model. Although

these findings oppose accumulated evidence for a unidimensional structure of the

eHEALSS!10:11.14-162225.26 'they are consistent with the social cognitive and self-efficacy

theory underpinning eHealth literacy®?**. As a result, it may be timely for researchers

to examine patients’ eHealth literacy across eHEALS factors, to inform targeted eHealth

literacy improvement interventions. This study contributes important knowledge about
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the structure of the eHEALS, yet further factorial analyses, including multidimensional
item response theory analyses are required across populations to increase the reliability

of these findings.

Findings broadly support the proposed three-factor structure of the eHEALS

The proposed model demonstrated strong internal consistency and discriminant validity,
suggesting that items within each factor measured the same general construct, and these
constructs were sufficiently different from one another. Similarly, 2 out of 3 fit indices
demonstrated good fit to the proposed three-factor model. Factor loadings were high
and statistically significant, similar to that reported by Sudbury-Riley and colleagues?>.
This finding contrasts to the majority of existing literature, where it is argued that a
single factor structure exists®!10-16:1922.25.26 ‘Most such prior research is based on data-

driven EFA techniques®!%!1:14.15.22.25.26

, which may indicate that limited reference to the
theoretical underpinnings of eHealth literacy has resulted in inaccurate interpretations of

eHEALS data in the past.

Not all goodness-of-fit indices were ideal

Poor fit of the parsimony index suggests that complexity exists within the three-factor
model. RMSEA estimates have also been identified as a poor performing goodness of
fit metric in other CFA eHEALS literature!>!327 and are rarely reported as being a close
approximate fit, indicating that relationships among items need to be interrogated.
When we investigated further, it was found that item 3 “I know how to find helpful
health resources on the internet” loaded on both “skills” and “awareness” domains, and
correlated significantly with item 2 “I know where to find helpful health resources on
the internet”. This finding supports that of Sudbury-Riley and colleagues®*, who
identified substantial overlap between items 2 and 3. Potential item homogeneity is also

evident in prior literature, as measures of internal consistency have commonly been
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reported to be approaching the .95 threshold of acceptability for Cronbach

10.ILIS19 " with some reported to have reached .97%2. The redundancy of items 2 and

alpha
3 is unsurprising given their similar structure and meaning (i.e. about how and where to
find helpful health resources on the internet). It is also possible that the low education
level of the sample*®, and the distressing setting of a hospital waiting room*,
contributed to participants’ difficulties in differentiating between item meanings.
However, patient understanding of eHEALS items has been questioned previously, and

the need for further research investigating item interpretation across populations has

been indicated'!.

For this study, we did not restrict our sample to health-related internet users. This aligns
with the majority of studies assessing the factorial validity of the eHEALS, including
Norman and Skinner’s original validation study®!'%-17:192226-28 Fyrthermore, Norman
and Skinner® highlight the potential application of the scale to those with varying levels
of technology use. eHEALS response options of disagree and strongly disagree provide
for those who do not use the internet for health. Despite this, some participants within
this study voluntarily reported being unsure of how to respond to each item as they did
not use the internet for health. This anecdotal feedback suggests that items within the
scale may not be interpretable to the wide population for which it was originally
intended®, and further research is needed to investigate the face and content validity of

the scale among those who do and do not use the internet for health purposes.

As model fit improved when item 3 “I know how to find helpful health resources on the
internet” was excluded, an adapted 7-item eHEALS may be appropriate to consider.
Reducing the number of items would result in two factors containing 2 items, which

could create difficulties with model identification and convergence®. Likewise, it is
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unknown whether a reduced 2-item “skill” factor would adequately measure the
construct and appropriately detect changes over time. As such, further research is
needed to test the psychometric properties (specifically content validity, test-retest
reliability, predictive validity, and responsiveness) of a 7-item eHEALS. Until this
point, it is recommended that the standardised 8-item scale is used, with consideration

of preliminary evidence supporting a three-factor structure.

The three-factor structure of the eHEALS may reflect an eHealth literacy pathway

among internet users

Despite some fit indices being less than ideal, considering eHealth literacy by factor
may help to guide web-based health information provision in research and clinical
practice. Furthermore, in accordance with the eHealth literacy continuum proposed by
Diviana and colleagues'?, the eHEALS may measure an eHealth literacy pathway. In
this instance, eHEALS factors are structured sequentially, and a user gradually
demonstrates proficiency in more complex tasks. That is, a user must first be aware of
eHealth resources, before they can use their skills to navigate and interact with
electronic content, and finally evaluate content quality and applicability to their health
situation. Only once a user has undertaken all 3 of these steps, will they be able to
effectively engage with eHealth resources and reap related benefits. This proposed
pathway structure is supported by findings of Neter and colleagues®*, who reported that
success rates gradually declined for older adults performing health-related computerised
simulation tasks, as they stepped through the process of accessing, understanding,
appraising, applying and generating new health information. These findings may,
however, be influenced by order effects of the simulated tasks’, and further research is

needed to validate such a causal pathway.
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Important implications for the future development and evaluation of eHealth

literacy improvement strategies

On the basis of these findings, researchers and health care professionals have the
opportunity to identify areas (i.e. awareness, skills or evaluate) where competency is
low, and target eHealth literacy improvement interventions accordingly. These
interventions may, for example, include clinician recommendations to web-based
materials to increase awareness and reduce the need to evaluate content”!, training
sessions to enhance eHealth literacy skills®?, or the promotion of checklists to aid in the
evaluation of web-based resources®®. Additionally, user characteristics, such as
sociodemographic, health and internet use attributes, that are associated with lower
competency across eHEALS factors could be identified, so that assistance is directed
towards those most in need. No studies have been conducted to determine the
competency of individuals across eHEALS awareness, skill and evaluate domains, and

further research 1s needed.

Limitations

CFA was selected as it represents an understudied yet rigorous aspect of classical test
theory, and logically extends on the existing body of EFA and CFA measurement
literature. The recent emergence of item response theory analyses of the eHEALS!21316
has advantages over classical test theory approaches, including the capacity to establish
increased item level psychometric information (e.g. item difficulty). The application of
multidimensional item response theory techniques to validate the three-factor eHEALS
structure should be explored further. Furthermore, this study assessed one psychometric
property (i.e. factorial validity), and more research is needed to investigate other

understudied measurement properties of the eHEALS, such as its predictive validity.
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It is possible that findings may not be generalisable beyond the medical imaging
context. Similarly, as most participants reported using the internet at least daily (75.3%,
201/267), study findings may not be generalisable to those who use the internet less
frequently. As we did not ask participants about the activities they undertook on the
internet, it is unclear whether the results are applicable to those who do or do not use the
internet for health. Future research is consequently needed to validate study findings
across patients with diverse demographics, medical diagnoses and internet use patterns.
Additionally, our study was based on the standardised version of the eHEALS. As
recognised in prior research'>?*, this version may not sufficiently capture competency in
using Web 2.0 (e.g. social networking) for health. Further research is needed to
determine whether scale modifications are needed to reflect the evolving nature of

eHealth interventions.

Conclusions

Although potential item redundancy impacted fit indices, the three-factor structure of
the eHEALS was broadly supported. On the basis of these findings, the eHEALS could
be used to inform the development of tailored eHealth literacy enhancement strategies,
which may in turn increase engagement with web-based health resources. Further
research is needed to confirm the three-factor structure across other medical settings and

populations to support the generalisability of these findings.
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PAPER FOUR

Electronic Health Literacy among Magnetic Resonance
Imaging and Computed Tomography Medical Imaging
Outpatients: Cluster Analysis

PAPER FOUR

Paper Three confirmed the multidimensional three factor structure of the
eHEALS. The three factors identified were awareness, skills and
evaluation. Paper Four builds on these findings by using cluster analyses
to identify and characterise subgroups of patients reporting similar
eHealth literacy based on eHEALS scores. This analysis provides the first
assessment of variability in eHEALS factors (i.e. awareness, skills,
evaluation) across subgroups of patients, and allows specific areas of low
competency that require targeted improvement or support to be identified.
This paper was published in Journal of Medical Internet Research (Thesis
Appendix 6.2).
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Abstract

Background: Variations in individual’s electronic health (eHealth) literacy may
influence the degree to which health consumers can benefit from eHealth. The eHealth
Literacy Scale (¢HEALS) is a common measure of eHealth literacy. However, the lack
of guidelines for the standardised interpretation of eHEALS scores limits its research
and clinical utility. Cut points are often arbitrarily applied at the eHEALS item or global
level which assumes a dichotomy of high and low eHealth literacy. This approach
disregards scale constructs and results in inaccurate and inconsistent conclusions.
Cluster analysis is an exploratory technique which can be used to overcome these
issues, by identifying classes of patients reporting similar eHealth literacy without

imposing data cut-points.

Objective: The aim of this cross-sectional study was to identify classes of patients
reporting similar eHealth literacy and assess characteristics associated with class

membership.

Methods: Medical imaging outpatients were recruited consecutively in the waiting
room of one major public hospital in New South Wales, Australia. Participants
completed a self-report questionnaire assessing their sociodemographic characteristics
and eHealth literacy, using the eHEALS. Latent class analysis was used to explore
eHealth literacy clusters identified by a distance-based cluster analysis, and to identify

characteristics associated with class membership.

Results: Of 268 eligible and consenting participants, 256 (95.5%) completed the

eHEALS. Consistent with distance-based findings, 4 latent classes were identified,

which were labelled as low (21%; n = 54), moderate (26%; n = 67), high (33%; n = 84)
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and very high (20%; n = 51) eHealth literacy. Compared with the low class, participants
who preferred to receive a lot of health information reported significantly higher odds of
moderate eHealth literacy (odds ratio 16.67; 95% CI 1.67-100.00; P=.02), and those
who used the internet at least daily reported significantly higher odds of high eHealth

literacy (odds ratio 4.76; 95% CI 1.59-14.29; P=.007).

Conclusions: The identification of multiple classes of eHealth literacy, using both
distance-based and latent class analyses, highlights the limitations of using the eHEALS
global score as a dichotomous measurement tool. The findings suggest that eHealth
literacy support needs vary in this population. The identification of low and moderate
eHealth literacy classes indicate that the design of eHealth resources should be tailored
to patients’ varying levels of eHealth literacy. eHealth literacy improvement
interventions are needed, and these should be targeted based on individuals’ internet use

frequency and health information amount preferences.

Key words: internet; health; literacy; cluster analysis; medical imaging
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Introduction

Electronic health literacy is important for the use and receipt of benefits from

electronic health programs

Web-based interventions have been reported to be consistently more effective than non-
Web-based modalities in changing patient health behaviours and health-related
knowledge!. Information and communication technology is also recognised as a
promising enabler of safe, integrated, and high-quality health care, yet more
scientifically rigorous research is needed?®. Accordingly, internet-enabled healthcare is
a strategic priority globally*”. Electronic health (eHealth) literacy is one important
factor influencing the use and receipt of benefits from Web-based health resources® !,
eHealth literacy refers to an individual’s ability to seek, find, understand and appraise
health information from electronic sources, and apply the knowledge gained to
addressing or solving a health problem!!. The concept is derived from 6 literacy types
(i.e. health, computer, media, science, information, traditional literacy, and numeracy),
which play an important role in facilitating engagement with Web-based health
resources'!. Inadequate eHealth literacy has been self-reported as a barrier to use of the
internet for health information seeking purposes amongst the chronically ill'2,
Furthermore, descriptive research indicates that eHealth literacy is associated with
positive cognitive (e.g. understanding of health status)?, instrumental (e.g. self-

management, physical exercise and dieting)®!°

and interpersonal (e.g. physician
interaction)® outcomes from Web-based health information searches. Individuals with

lower eHealth literacy have been suggested to be older®!>!  less educated®!*!5, have

lower access to, or use of, the internet'>!7, and have poorer health®.
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Interpretations of electronic health literacy data are inconsistent

Approaches used to assess eHealth literacy have included objective performance testing
1819 and self-reported measurement 223, The most commonly used self-reported
measure is the 8-item, eHealth Literacy Scale (tHEALS)?°. Compared with other self-
report measures of eHealth literacy, strengths of the eHEALS include its psychometric
rigour, brevity, ease of administration, and availability in a number of
languages'”1?2%2426_ One of the key issues limiting the utility of the eHEALS is the lack
of information about interpretation of these data. Although there is a convention that
higher scores represent a higher level of eHealth literacy?’, there is an absence of

guidance for the standardised interpretation of these scores. This guidance is needed to

inform decision-making and follow-up actions®’. eHEALS mean and median

8,13,14,28 14,29,30

scores , as well as item response frequencies , are typically reported. Cut-

115

points have been arbitrarily applied at the item level °, which disregards scale

constructs. Furthermore, the common use of a single cut-point to the global scale®!%
implies a dichotomy of high versus low eHealth literacy, and does not account for
respondent self-perceived competency across the multiple eHEALS factors (i.e.
awareness, skills and evaluation)**3!. These factors have only recently been
identified**3!, demonstrating that our understanding of the eHEALS and its

psychometric properties is continuing to evolve more than a decade after the scale was

published.

A robust approach to analysing electronic health literacy data is required

Shortcomings in the interpretation of eHEALS scores highlights the need for a robust

approach to analysing and interpreting eHealth literacy data. In line with the principles

t27’32

of scale development”’~°“, measures should be refined as new data about a scale’s
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properties accumulates. This includes retesting a scale when it is used in new populations
and as new analytical techniques become available?’*2. Cluster analysis is a sophisticated
analytical approach, which has not previously been applied to eHealth literacy research.
This powerful technique is used to identify natural groupings or structures within data,
and can therefore classify individuals who score similarly on an outcome measure, such
as the eHEALS?®. It has several strengths including: First, it is a data-driven,
exploratory technique, and therefore not dependent on scoring thresholds which are
arbitrarily imposed by the author(s). Second, being able to observe and characterise
natural structures or groupings means that researchers have a better understanding of
subgroups of eHealth literacy in the sample population. If classes (or clusters) exist,
ignoring their presence by analysing the data as a single group could lead to an

averaging out of any effects of interest**

. Third, this approach allows for the multiple
eHEALS domains (i.e. skill, awareness and evaluate) to be considered simultaneously
across subgroups. For example, it can be known if one subgroup self-rates their
awareness as highest, whereas another subgroup self-rates their skills as highest.

Finally, regression analyses can be completed to examine patient characteristics

associated with assignment to each eHealth literacy class.

By understanding the number and characteristics of groupings, it can be known whether
a one size fits all approach to eHealth literacy improvement is appropriate, or whether
more tailored interventions are required. If tailoring is needed, understanding how
different classes scored across the eHEALS factors allows researchers and clinicians to
ensure interventions are designed to specifically address the needs of that subgroup.
Furthermore, understanding patient characteristics associated with class membership
allows the identification of individuals who should be targeted for interventions, or who

will require more intensive support throughout periods of eHealth delivery. A cluster
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analysis of eHEALS data is therefore an important next step to better understand the
multi-component nature of eHealth literacy and how these eHEALS factors co-exist in

subgroups of patients.

This study aimed to determine (1) whether there are identifiable eHealth literacy classes
among magnetic resonance imaging (MRI) and computed tomography (CT) medical
imaging outpatients; and (2) sociodemographic and internet use characteristics

associated with each eHealth literacy class.

Methods

Design and setting

This cross-sectional study was completed with MRI and CT medical imaging
outpatients attending the imaging department of a large, tertiary hospital, located within
New South Wales, Australia. The results of this study have been reported in accordance
with the Strengthening the Reporting of Observational Studies in Epidemiology
checklist of observational studies in epidemiology® and the Checklist for Reporting

Results of Internet E-Surveys*.

Participants

Eligible participants were: (1) attending for an outpatient MRI or CT scan; (2) 18 years
or older; and (3) reported having access to the internet for personal use. Participants
were excluded if they were: (1) non-English speaking; (2) deemed by reception staff to
be cognitively or physically unable to consent or complete the survey; or (3) identified
as having completed the survey previously. MRI and CT medical imaging outpatients
were the focus of this research because they have high unmet information preferences

which could potentially be met by eHealth capabilities®’.
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Procedure

Medical imaging department receptionists identified potentially eligible participants
when they presented for their outpatient appointment. Potentially eligible participants
were informed about the research and invited to speak with a trained research assistant.
Interested patients were provided with a written information sheet and introduced to the
research assistant, who gave an overview of the study and obtained the patient’s verbal
consent to participate. During this overview, interested patients were told that the Web-
based questionnaire would take approximately 10-15 minutes to complete, participation
was voluntary and responses would remain confidential. The age, gender and scan type
of non-interested and non-consenting patients were recorded. Consenting patients were
provided with a tablet computer and asked to complete a Web-based questionnaire
before their scan. Participants’ study identification number, assigned by the receptionist
and entered by the research assistant, provided access to the questionnaire. Each
participant could move freely through each screen using next and back buttons. The
questionnaire was pilot tested with MRI and CT medical imaging outpatients 2 weeks
before study commencement, which confirmed the acceptability and feasibility of
electronic survey administration in this study setting. A paper-and-pen version of the
questionnaire was available to participants who requested it. If the patient was called for
their procedure before finishing the questionnaire, only those questions that had been
completed were used for data analysis. Electronic responses were de-identified,
collected using the QuON platform?3, and stored securely on an access-restricted part of
the University of Newcastle server. Ethics approval was obtained from the Human
Research Ethics Committees of the Hunter New England Local Health District

(16/10/19/5.11) and University of Newcastle (H-2016-0386).
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Measure

eHealth literacy was assessed using the 8-item eHEALS. All 8 eHEALS items were
administered on 1 screen within the Web-based questionnaire, and the presentation of
these items was not random. Respondents indicated their level of agreement with each
statement on a 5-point Likert scale from 1 strongly disagree to 5 strongly agree.
Responses were summed to give a final score ranging from 8 to 40, with higher scores
indicating higher eHealth literacy. The tool has demonstrated test-retest reliability'”,

internal consistency!”-1%28

, and measurement invariance across English speaking
countries®*. Previous studies, largely employing exploratory factor analysis, have
suggested that the scale measures a single factor®!71°2°. Emerging research using
confirmatory factor analysis and based on the theoretical underpinnings of eHealth
literacy, suggests that the scale measures 3 factors: awareness, skills, and evaluate**>!.
This 3-factor eHEALS structure has been identified in the medical imaging study
setting (standardised root mean residual=0.038; confirmatory fit index=0.944; and root
mean square error of approximation=0.156)!. As such, self-rated awareness, skills, and

evaluate competencies of patients within each subgroup were explored within this

study.

Study factors

On the basis of previous research indicating an association with eHealth literacy,
standard self-report items assessed participant gender, age, marital status, education,
internet use frequency, and overall health status®!'3'". Remoteness of residence, health
information amount preference (no information; some information; and a lot of
information), and internet use for scan preparation (yes; no; and don’t know) were

hypothesised to influence eHealth literacy and were therefore included as covariates.
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Participant postcodes were mapped to the Accessibility/Remoteness Index of Australia
Plus (ARIA +2011) to categorise participant remoteness as metropolitan (major cities
of Australia) or non-metropolitan (inner regional, outer regional, remote or very remote

Australia)®.

Data analysis

Participant characteristics were summarised as frequencies and percentages or means
and standard deviations. Consent bias was assessed for gender, scan type and age group
using Chi-square tests. Given the high completion rate (98.1% [256/261] for individuals
starting eHEALS items), only complete eHEALS data were included in the analyses.
Items relating to each eHEALS factor were summed to generate separate awareness,

skill and evaluate factor scores.

Identification of electronic health literacy classes

Cluster analysis was completed using a 2-phased approach. Distance-based
unsupervised clustering was undertaken as an initial exploratory knowledge discovery
technique, to identify natural clusters of patients according to their responses (refer
Multimedia Appendix 1 (provided at Thesis Appendix 6.3.1) for methods and results).
Secondary clustering of patients, using latent class analysis (LCA) as a statistical
modelling approach, was to be completed as a follow-up if distance-based cluster
structures were observed. LCA was subsequently performed to verify the 4-cluster
structure identified. LCA is less sensitive to choice of parameters (e.g. distance metric),
allows for uncertainty in class membership, and has greater power and lower type 1
error rates when compared with other clustering techniques®*, and was, therefore,
selected as the primary analysis technique. Latent class membership probabilities were

calculated to determine the proportion of the sample that belonged to each of the
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classes. Item response probabilities were calculated to determine the probability of
endorsing each response option, conditional on class membership. The Bayesian
Information Criterion (BIC) and G*-statistic were computed to aid in determining the
optimal number of classes (with plateauing indicating no improvements to model fit)*°,
as were overall class interpretability and model parsimony. Model entropy was
computed, with values closer to 1 representing clear class delineation*!. The maximum
posterior probability of class membership was also calculated for each participant, based
on the optimal number of classes, with values greater than .5 indicating adequate

probability for class assignment*.

Characteristics associated with class membership

An LCA regression analysis was performed to identify participant sociodemographic
and internet use characteristics associated with class membership. Given the exploratory
nature of data analysis, all covariates were initially cross-tabulated with class
membership (assigned according to maximum posterior probability) to identify model
sparseness, and then analysed using univariate LCA regression: gender; age (<65 years
vs 65+ years); geographic location of residence (major city vs regional or rural); marital
status (married or living with spouse vs not married), education (high school or less vs
more than high school); overall health (fair or worse; good or better than good);
information amount preference (a lot of information vs not a lot of information);
internet use for scan preparation and internet use frequency (daily vs less than daily).
Likelihood ratio tests (based on the univariate results) were performed to determine
whether each predictor significantly improved the fit of the model. Covariates with a
statistically significant likelihood ratio test (P<.05) were included in the final
multivariable LCA regression. Distance-based and latent class analyses were performed

in R 3.4%. Descriptive statistics were computed in STATA v13.

180



Sample size

Sample sizes of at least 200 have been suggested as adequate for LCA, dependent on
subsequent model fit and number of classes***. As such, a sample of at least 200 was

deemed appropriate for this study.

Results

Sample

A total of 405 potentially eligible patients were invited to discuss the study with a
research assistant during the 7-week recruitment period, of which 354 (87.4%) were
interested in participating. Of 268 eligible participants, 261 (97.4%) started the
eHEALS, 256 (95.5%) completed all eHEALS items, and 222 (85.1%) completed all
eHEALS and study factor items. There were no significant differences between patients
who were and were not interested in participating in the study based on gender, scan
type or age group. Table 5.1 provides a summary of the sociodemographic, scan and

internet characteristics of the study sample.

Table 5.1: Participant sociodemographic, scan and internet characteristics (N =
256). Number of observations for each characteristic may not total 256 because of
missing data.

Characteristic Value
Age (years), mean (SD) 53 (15.0)
Electronic Health Literacy Scale (tHEALS) domain score, mean (SD)
Awareness (possible total=10) 6.9 (2.0)
Skills (possible total=15) 10.9 (2.9)
Evaluate (possible total=15) 10.0 (3.1)
Gender, n (%)
Male 112 (43.8)
Female 144 (56.3)
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Characteristic

Value

Marital status, n (%)

Married or partner 146 (64.6)

Not married/living with partner 80 (35.4)
Education completed, n (%)

High school or less 128 (56.6)

More than high school 98 (43.4)
Geographic location, n (%)

Metropolitan 200 (78.1)

Nonmetropolitan 56 (21.9)
Overall health, n (%)

Poor 17 (7.7)

Fair 75 (34.1)

Good 94 (42.7)

Very good 34 (15.5)
Scan type, n (%)

Computed tomography 101 (39.4)

Magnetic resonance imaging 152 (59.4)

Don’t know 3(1.2)
Used internet for scan, n (%)

Yes 27 (10.5)

No 228 (89.1)

Don’t know 1(0.4)
Frequency of internet use, n (%)

Less than once a month 11 (4.3)

Once a month 5(1.9)

A few times a month 14 (5.5)

A few times a week 33 (12.9)

About once a day 47 (18.4)

Several times a day 146 (57.0)
Information amount preference, n (%)

No information 2(0.8)
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Characteristic Value

Some information 58 (25.9)

A lot of information 165 (73.3)

Identification of electronic health literacy classes

The BIC and G?-statistic continued to decrease as the number of classes (K) increased,
but the improvement was progressively smaller after 3 classes (see Table 5.2). On the
basis of the interpretability of the latent classes, the reduction in class size beyond K =
4, and parsimony, the 4 class model was selected as the optimal class structure. The
lowest maximum posterior probability under this 4 class model was .516. As such, all
participants exceeded the threshold of .5 for maximum posterior probability and were
assigned to a class. Hence, LCA findings on number of classes were consistent with that
of distance-based clustering (see Multimedia Appendix 1 (provided at Thesis Appendix

6.3.1)).

Table 5.2: Goodness of fit indices for 1 to 5 class structures

BIC? G?-statistic Entropy
1 class structure 5893.74 3402.83 1.00
2 class structure 5148.66 2474.76 0.97
3 class structure 4651.68 1794.79 0.98
4 class structure 4556.81 1516.93 0.92
5 class structure 4545.21 1322.34 0.90

2 BIC: Bayesian Information Criterion.

Multimedia Appendix 2 (provided at Thesis Appendix 6.3.2) shows the unconditional
item response probabilities of each eHEALS response option based on class assignment.
Classes were named according to likely level of eHealth literacy, with respect to that of

other classes identified in the analysis:
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Class 1-low eHealth literacy (21.1% of respondents, 54/256): when compared with
other classes, class 1 had the highest probability of responding disagree and strongly
disagree across all e(HEALS items. The probability of this group responding either
disagree or strongly disagree was highest for awareness items (0.88 and 0.89), followed

by evaluate items (0.79, 0.81, and 0.88) and skills items (0.66, 0.75, and 0.84).

Class 2—moderate eHealth literacy (26.2% of respondents, 67/256): when compared
with other classes, class 2 had the highest probability of responding undecided across all
eHEALS items, and the second highest probability of responding agree across
awareness and skills items. This group was most likely to respond undecided to
awareness items (0.56 and 0.59), either agree (0.54 and 0.58) or undecided (0.48) to

skills items, and undecided to evaluate items (0.55, 0.61, and 0.63).

Class 3—high eHealth literacy (32.8% of respondents, 84/256): when compared with
other classes, class 3 had the highest probability of responding agree across all
eHEALS items. The probability of this class responding agree was greatest for skills
items (0.97, 0.97, and 1.00), followed by awareness (0.80 and 0.91), and evaluate items

(0.68,0.71, and 0.81).

Class 4—very high eHealth literacy (19.9% of respondents, 51/256): when compared
with other classes, class 4 had the highest probability of responding strongly agree
across all eHEALS items. The probability of this class responding strongly agree was
greatest for skills items (0.71, 0.79, and 0.90), followed by evaluate (0.57, 0.74, and

0.86) and awareness items (0.53 and 0.61).
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Characteristics associated with class membership

Internet use for scan preparation was not included in regression analyses due to
sparseness (i.e. 10.5%, 27/256 of participants responded yes to internet use for scan
preparation). Following univariate analyses, likelihood ratio difference tests indicated
that age, education, marital status, overall health status, information amount preference,
and internet use frequency all significantly improved the fit of the model (P <.05; see
Multimedia Appendix 3 (provided at Thesis Appendix 6.3.3)), and were included in the

multivariable regression analysis (see Table 5.3).

Class 1 (low eHealth literacy) was selected as a reference class for multivariable
regression. This was because these participants likely need additional support to engage
with eHealth, making identification of the characteristics of participants in this
subgroup a priority. As shown in Table 5.3, participants who indicated that they
preferred not to receive a lot of information about their health had 0.06 times the odds
of belonging to class 2 (moderate eHealth literacy), compared to class 1 (low eHealth
literacy), and this difference was statistically significant. Furthermore, participants who
reported using the internet less than daily had 0.21 times the odds of belonging to class
3 (high eHealth literacy), compared to class 1 (low eHealth literacy), and this difference
was statistically significant. There were no other significant differences in
sociodemographic or internet use attributes between participants in class 1 (low eHealth
literacy) and classes 2, 3, and 4 (moderate, high and very high eHealth literacy,

respectively).
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Table 5.3: Adjusted odds ratios associated with membership of class 2, 3 and 4,

compared with class 1.

Variable Class 1 versus class | Class 1 versus class | Class 1 versus class
2 3 4
(low vs moderate) (low vs high) (low vs very High)
Odds ratio | P Odds ratio | P Odds ratio | P
95% CI) value | (95% CI) value | (95% CI) value
Age
<65 years Ref? Ref Ref Ref Ref Ref
65 years or older 0.37 .26 0.32 .06 0.37 25
(0.06-2.11) (0.10-1.03) (0.07-2.00)
Education
High school or less | Ref Ref Ref Ref Ref Ref
More than high 1.09 .93 221 .29 3.89 14
school (0.15-7.65) (0.52-9.47) (0.67-
22.76)
Marital status
Married or living Ref Ref | Ref Ref Ref Ref
with spouse
Not married 1.63 .60 0.96 .96 0.91 92
(0.26-10.23) (0.27-3.41) (0.14-6.01)
Information amount preference
A lot of Ref Ref Ref Ref Ref Ref
information
Not a lot of 0.06 .02b 0.61 43 0.23 10
information (0.01-0.60) (0.18-2.04) (0.04-1.29)
Overall health
Fair or worse Ref Ref Ref Ref Ref Ref
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Variable Class 1 versus class | Class 1 versus class | Class 1 versus class

2 3 4

(low vs moderate) (low vs high) (low vs very High)

Odds ratio | P Odds ratio | P Odds ratio | P

95% CI) value | (95% CI) value | (95% CI) value
Good or better than | 1.10 91 1.16 81 1.48 .61
good (0.24-5.02) (0.35-3.87) (0.33-6.68)

Internet use frequency

Daily Ref Ref Ref Ref Ref Ref
Less than once a 0.62 52 0.21 .007° | 0.17 .14
day (0.14-2.67) (0.07-0.63) (0.02-1.76)

aRef: reference category.
®Statistically significant.

Discussion

Principal findings

This study was the first to identify classes of patients based on eHealth literacy, and to
assess characteristics associated with class membership. The identification of multiple
classes, using both distance-based and latent class analyses, highlights issues with using
the eHEALS global score as a dichotomous measurement tool. In particular, these
findings suggest that it may be important to account for multiple eHealth literacy
subgroups when developing standardised guidance for the interpretation of eHEALS
scores. Furthermore, the identification of multiple classes suggests that the design and
delivery of eHealth resources may need to be tailored based on eHealth literacy. Patient
characteristics, such as internet use frequency and health-related information amount

preferences, may provide an indication of eHealth literacy, and related support needs.
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Multiple electronic health literacy subgroups were identified

In total, 4 eHealth literacy classes were identified, and the probabilities of belonging to
each of the 4 classes were similar (i.e. range from 19.9% to 32.8%). The finding that
eHealth literacy varied substantially in this population suggests that MRI and CT
medical imaging outpatients may have differing support needs relating to the use of
eHealth technology. Subgroups of patients were characterised by having either very
high, high, moderate or low eHealth literacy. Within the very high eHealth literacy
subgroup, awareness was the lowest scoring competency. This may be because
consumers who are familiar with eHealth also understand the masses of Web-based
information that is available and the common difficulty of locating valid and reliable
information sources'2. Across all classes, participants reported being most competent in
their skills using eHealth resources. Such skills may be perceived highly because they
align to the computer and media literacy types, which comprise eHealth literacy!'!.
These literacy types are increasingly used in the digital era, with 87% of Australians

being identified as internet users in 2016-2017%.

In total, 2 out of 4 classes, comprising 52.7% of respondents, had the highest probability
of responding either agree or strongly agree to eHEALS items, reflecting high and very
high eHealth literacy. Despite this, there was room for improvement in awareness, skills
and evaluation competencies for the remaining 2 classes, comprising 47.3% of
respondents and reflecting low and moderate eHealth literacy. This approximately even
split in eHealth literacy capabilities is also apparent in other studies completed with
cardiovascular disease patients'® and chronic disease patients*®, which used arbitrary
cut-points to dichotomise high versus low eHealth literacy. It is possible that the
application of dichotomous cut points prevented the identification of such diverse

eHealth literacy subgroups. Further research using cluster analysis should be conducted
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to determine whether multiple eHealth literacy subgroups exist across other health
consumer populations. This information may inform the development of more targeted

eHealth literacy improvement interventions.

Internet use frequency and health information amount preferences predicted

class membership

Those who had used the internet less than daily had approximately 5 times the odds of
belonging to the low eHealth literacy class compared with the high eHealth literacy

t'%, an association between internet use and eHealth

class. Although mixed findings exis
literacy has been reported in studies with chronically ill patients and the general
public'>'7. Our findings may suggest that frequent internet users do use the internet for
health, and this may result in greater self-reported eHealth literacy. Alternatively, they

may indicate that frequent internet users self-perceive that their ability to engage with

and evaluate general internet resources is transferable to health-related content.

Those with a preference not to receive a lot of information about their health had over
16 times the odds of belonging to the low eHealth literacy class, compared with the
moderate eHealth literacy class. To the authors’ knowledge, this study is the first to
explore the association between preferred amount of information and eHealth literacy. It
is possible that the inclusion of an undecided response option, resulted in imposter
syndrome for those in the moderate class*’. In this case, participants underestimate their
competency, opting for a neutral response option, to prevent being perceived as
overconfident. Therefore, those in the moderate class may be more eHealth literate than
findings suggest, which could contribute to a significant finding when comparing low
and moderate classes. It may also be possible that those who prefer to receive a lot of

information about their health are Web-based health-related information seekers, hence
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requiring eHealth literacy. An evidence review completed by the Australian
Commission on Quality and Safety in Health Care found that patients typically use the
internet as a supplement to advice from a health professional®®. It is therefore likely that
those who have greater preferences for health-related information, require and develop
the awareness, skills and evaluation abilities needed to use this Web-based
supplementary information. An analysis of the potentially moderating effects of Web-
based health-related information seeking on the association between information
amount preference and eHealth literacy should be explored in the future. This analysis
should include an examination of the types of eHealth resources being accessed and

used.

The technology acceptance model provides a theoretical justification for the
characteristics related to a subgroup assignment*’. Under this model, technology
acceptance is influenced by perceived ease of use, and usefulness of the internet*.
Accordingly, those who use the internet more frequently may be more likely to perceive
ease of use of Web-based health resources. Similarly, those who prefer to receive a lot
of health-related information may be more likely to deem eHealth as useful. Such
perceived acceptability may result in greater self-rated eHealth literacy. Continued
studies are needed to investigate this association and determine whether other factors
not explored in this study, which promote perceived ease of use and usefulness of
eHealth (e.g. speed and availability of the internet, and self-management of chronic
conditions, respectively), are associated with eHealth literacy. Contrary to expectations

and inconsistent with previous studies®!3-13

, no other examined sociodemographic
characteristics significantly influenced class membership. Inconsistencies with existing

literature may indicate that the predictors of eHealth literacy differ across populations,

settings, or cut points applied.
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Practice implications

The identification of low and moderate eHealth literacy classes suggests that eHealth
literacy improvement interventions may be warranted within this population. However,
there is minimal high-quality research investigating the effectiveness of such
interventions, highlighting a need for continued research in this area®’. Given their
association with low class membership, those who use the internet less than daily and
prefer not to receive a lot of health information should be the focus of such eHealth
literacy improvement interventions. In the interim, researchers and clinicians should
tailor the design and delivery of eHealth resources to patients’ eHealth literacy, in order
to maximise engagement and potential receipt of benefits. As skills were the highest
rated competency across all classes within this study population, future eHealth
interventions should be designed with a focus on promoting awareness and reducing the
need to evaluate eHealth resources within the imaging setting. A written provider
recommendation which directs consumers towards credible eHealth resources may be
one scalable strategy to do this®!*!. In cases where skills are low, alternative strategies
may be needed, such as clear instructions on how to appropriately navigate Web-based
content, reduced click-through requirements to retrieve Web-based materials, and the
use of persuasive system design elements to enhance usability and maintain

engagement™~,

Limitations and future research

To aid in the interpretation of findings, labels (i.e. very high, high, moderate and low)
were arbitrarily assigned to eHealth literacy classes. It is therefore unclear whether, for
example, those classified as very high eHealth literacy were indeed very high. As this

study applied a novel approach to data analysis and interpretation, the generalisability of
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findings across medical imaging settings and to other patient groups is unknown. This
class structure and the predictors of class membership should be studied and replicated
in other populations. Furthermore, it is possible that the setting influenced responses as
participants may have assumed that eHEALS questions related to scan-specific

information on the internet rather than general eHealth resources.

The eHEALS was selected due to its established psychometric properties, emerging

17,19,20,24,28,31 However. it
M 5

research proposing a 3-factor structure, and wide application
has been criticised for not measuring health 2.0. (i.e. user-generated content and
interactivity) and therefore lacking relevance to modern technology®!**>3. Some studies
have adapted the scale to address this limitation, yet the body of research is small and as
a result, the impacts on scale psychometric properties remain unclear?'**, The
generation of new Web-based content is, however, not highly relevant within the

context of preparatory information provision for medical imaging procedures and this

limitation is therefore not expected to influence our study.

Conclusions

This study used sophisticated analytical techniques to add to evidence about the nature
of eHEALS scores within a clinical population. Cluster analyses were used to identify 4
classes of patients with differing eHealth literacy within this sample of MRI and CT
medical imaging outpatients. The proportion of participants assigned to each latent class
was similar, suggesting that eHealth literacy varies within this study setting. Across all
classes, skills were perceived as the highest rated competency followed by either
awareness or evaluation. The frequency of participants’ personal internet use and their
health-related information preferences predicted class membership. Tools such as the
eHEALS may need to be administered to identify class assignment, and inform eHealth
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literacy improvement interventions, as well as the design and delivery of eHealth
resources. Findings from this study should also contribute to the development of
guidance for eHEALS scoring interpretation, which is a necessary next step to improve
scale utility?’. Study findings should be replicated in other populations and settings to

increase the generalisability of results.
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Thesis overview

This body of research responds to two key priority areas for healthcare; namely, the
requirement for patient-centred care and the application of information and
communication technology to support healthcare. Patient-centred care is recognised as
an integral component of high-quality service delivery'~, and eHealth is a key element
of Australian and international health reform agendas*°. The internet provides a
mechanism to deliver health information in a way that is standardised and scalable, and
accommodates variability in patients’ information preferences’. However, despite the
importance of patient-centred care!”, it is uncertain whether patients’ preferences for
content and amount of preparatory information are met prior to undergoing high-
technology medical imaging procedures. Magnetic Resonance Imaging (MRI) and
Computed Tomography (CT) are common, potentially threatening diagnostic and
surveillance medical imaging procedures conducted in Australian healthcare settings’*,
but very few studies have assessed the extent to which preparatory information is
delivered in a patient-centred manner to people undergoing these procedures.
Furthermore, patients’ eHealth literacy is an important consideration when determining
the potential application of eHealth for patient-centred preparatory information
provision. However, there are mixed findings about the accuracy of one of the most
commonly used self-reported measures of eHealth literacy, the eHealth Literacy Scale
(eHEALS)’. Thus, the implications of eHEALS findings for the development and

implementation of eHealth are speculative.

This thesis comprises four publications that address gaps in knowledge about delivering
patient-centred preparatory information to MRI and CT outpatients. This study is the

first to simultaneously assess whether Australian MRI and CT outpatients receive
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preparatory information that is linked to guideline recommendations (Paper One) and
what their preferences are for receiving this information (Paper Two). Additionally, an
analysis of the factorial validity of the eHEALS (Paper Three) and an assessment of
subgroups of patients reporting similar eHealth literacy (Paper Four) have been
completed. The findings provide a novel contribution to the field by identifying discrete
preparatory information items and domains requiring improved provision of patient-
centred information. Moreover, these findings identify eHealth literacy components and
patient subgroups that should be supported to maximise patient engagement and the

benefits of eHealth.

Key finding 1: There is discord between recommendations for
preparatory information and patients’ preferences for receiving this

information

This study is the first in Australia, and one of few internationally, to involve dual
assessment of medical imaging outpatients’ experiences of receiving preparatory
information (Paper One) and their preferences for receiving preparatory information
(Paper Two). This novel approach allowed identification of the extent to which patients

received information items linked to guideline recommendations'®!3

, and whether their
preferences for receiving preparatory information were met by clinical practice.
Identification of the preparatory domains (i.e. procedural, behavioural, sensory and
psychosocial) for information provision and the items of information that patients want

but do not receive is useful in defining possible areas for intervention research and

service modification.
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There is room to improve patient-centred information provision across all four

domains of preparation

Not all preparatory information assessed as part of this study was reported as being
received by patients prior to undergoing MRI and CT procedures (Paper One). When
patient preferences for information were not met, it was mostly because they received
too little information, rather than too much (Paper Two). It is encouraging that one-
quarter of participants reported no unmet information preferences. However, each of the
13 most prevalent unmet information preference items were reported by at least one-
quarter of participants as not being delivered in accordance with their preferences.
These information items covered all domains of preparation (i.e. procedural,
behavioural, sensory and psychosocial). Additionally, for each of these items, the
proportions of participants wanting but not receiving information (16% to 28% of
participants) exceeded those of participants receiving information that they did not want
(3% to 9% of participants). The items that were most commonly delivered in
discordance with patient preferences related to when to expect scan results, how to alert
the radiographer during the scan, and how to receive scan results. Furthermore, despite
pre-procedure risk information being required for informed patient consent'?, one-
quarter of participants reported unmet preferences regarding information about scan

risks.

When taken together, the findings reported in Papers One and Two indicate that there is
capacity to improve the provision of patient-centred preparatory information in the lead-
up to patients” MRI and CT procedures. The need for improved patient-centred
information provision applied to all domains of preparation, and commonly related to
patient preferences to receive more information. Being provided too little information is

conceivably more concerning than being provided too much information, given the
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potential legal and ethical implications regarding informed patient consent'® and the
clinical implications for patient preparation'!"!>. These findings suggest that overall,

efforts to provide more information in advance of MRI and CT procedures are needed.

The holistic assessment of discrete preparatory information items covering procedural,
behavioural, sensory and psychosocial domains is a key strength of this study. Imaging

research often focuses on one or only a few elements of preparation'4°

, making it
unclear whether a diverse range of information content items are offered to patients in
accordance with their preferences. Pahade et al’s (2018) multi-institutional US study of
1542 outpatients and carers attending for radiological examinations found that 78% of
participants had received information about the scans before their appointments, and
information about “how to prepare” was perceived as being most important to receive
before arriving for the scans. However, the authors did not examine the content of
information provided, or whether specific aspects about “how to prepare” were more or
less preferred by patients®’. The studies that examine patients’ information preferences
typically relate to specific procedural or behavioural information'’"!°. For example,
Thornton et al (2015) conducted one of a small number of studies examining whether
patient preferences for defined procedural and behavioural information items were met.
In line with Paper Two findings, it was reported that cancer patients undergoing medical
imaging regularly needed to instigate patient-provider discussions to meet their
preferences for more information!”. Similarly, qualitative research suggests that medical
imaging outpatients often want a greater amount of clear and simplified preparatory
information®!. Collectively, these findings are consistent with the study reported in this

thesis, suggesting that some preparatory information is not received by patients before

scans in a way they can recall and in the amount that they prefer.
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However, as data for this study were collected in the waiting room prior to procedures,
it is recognised that some elements of preparatory information may have been given to
patients when they were called for their scans. Seven of the 10 most prevalent
information items not received by patients (Paper One) and 12 of the 13 most prevalent
unmet information preference items (Paper Two) related to information about the scan
and post-scan periods. This suggests that, in relation to the 33 preparatory information
items examined, patient preferences for information concerning the time leading up to
the scan were generally met, but were unmet for information about subsequent points
along the care trajectory. Anecdotal feedback from radiographers within the study
setting indicated that information is regularly provided at the point of care, in the
context of the scanning room and equipment. This feedback is consistent with findings
of Lee et al (2006) who reported that radiology technologists are more likely than other
health professionals to inform patients about the risks of CT scans, and they most
commonly do so verbally??. Additionally, the study setting’s practice of providing
information immediately prior to patients’ procedures reflects the guidance of the
Australian Commission of Safety and Quality in Health Care, which indicates that
consumers should be provided with information at time points that are relevant and
specific to their stage of care*>. However, the study findings for unmet information
preferences (Paper Two) suggest that, prior to arriving for an appointment, patients
commonly want information that relates to the times before, during and after the scans.
Early information provision has also been identified as important to allow sufficient
time for patients to review information, consider its implications and use it to inform

their medical decision-making?*.
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Efforts to enhance patient-centred preparatory information provision should

be directed at all patients

Contrary to expectations, no patient characteristics were associated with reporting a
greater number of unmet information preferences (Paper Two). An absence of literature
assessing correlates of unmet information preferences (i.e. receipt of too much and too
little information) prevented the comparison of findings with wider research. However,
as unmet information preferences in this study mostly related to receiving too little
information (as opposed to too much), some similarities with unmet information needs
research could be expected. Studies with patients undergoing cancer treatment have
found that, unlike the results of this study (Paper Two), participant characteristics
including age®>?® and health status?®-! were associated with unmet information needs.
Divergence in findings may indicate that different variables correlate with the receipt of
too little information and too much information. Thus, effect sizes are reduced when
assessing these groups in combination (i.e. as unmet information preferences), albeit
with small proportions of participants indicating receipt of too much information. This
notion is supported by research examining life expectancy discussions among
Australian cancer patients, where it was reported that some patient variables (e.g. being
anxious) were associated with receiving too little information but not too much*2.
Similarly, other variables (e.g. being younger) were associated with reporting too much
information but not too little*>. Whilst these results provide a possible explanation for
the findings of Paper Two, the research design of this study was not adequately powered

to separately assess the correlates of receiving too little and too much information.

The analyses examining characteristics associated with unmet information preferences
were limited to nine dichotomised variables (e.g. health status was grouped into “poor

or fair” versus “good or better than good” categories). A more granular analysis of
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explanatory variables, maintaining the integrity of response options, might have resulted
in the identification of correlates of unmet information preferences. The ability to
identify characteristics associated with an outcome is also limited by the range of
characteristics examined. It is therefore possible that other relevant characteristics
which were not assessed in this study (e.g. stage of illness) are associated with unmet
information preferences. Nevertheless, these findings indicate that efforts to improve
patient-centred information provision should be targeted at all MRI and CT outpatients,
irrespective of the sociodemographic, scan or disease characteristics that were assessed

in this study.

It may not be possible to deliver information in accordance with patient
preferences whilst meeting legal and ethical requirements for preparation and

informed patient consent

The Medical Imaging Informed Consent Guidelines developed by the Royal Australian
and New Zealand College of Radiologists (RANZCR, 2019) indicate that preparatory
information provision is a shared responsibility, with the referring doctor providing
information about clinical context and the radiologist providing information about the
examination'?. The item of information most commonly both wanted and received by
participants related to why doctors had referred patients for a scan (78% of participants
reported that their preference to receive this information was met). This suggests that
patient preferences for information about the clinical context of the referral were often
aligned with informed patient consent guidelines'® and addressed as part of clinical
practice. However, 33% to 38% of participants did not want to receive information
items that are mandated for informed patient consent (i.e. benefits of the procedure and
who to speak to with questions)'?. This highlights a mismatch between the patient-

centred approach of providing information aligned with patients’ wants and needs™>?,
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and the clinical requirements for information provision'?. These findings suggest that it
would not be possible to fully meet patient preferences for the content and amount of
information (particularly when there is a preference to not receive information items)
whilst still satisfying legal and ethical responsibilities. Alternative patient-centred
approaches to providing preparatory information may need to be considered, such as
adapting the timing, source and format of information to be responsive to patients’
preferences, rather than modifying the content itself. One approach to deliver such

tailored information may be through the use of patient education websites®>*.

Key finding 2: Improved assessment and interpretation of eHealth

literacy is needed to guide targeted support for the use of eHealth

Accurate assessment and interpretation of patients’ capabilities to use patient education
websites (i.e. eHealth literacy) is key to determining whether eHealth may be a feasible
vehicle for the patient-centred provision of preparatory information. This study
contributes new knowledge about the validity of the most commonly used self-report
measure of eHealth literacy, the eHEALS®. The use of advanced analytical techniques
has also enabled insights into medical imaging outpatients’ eHealth literacy and the

related need for support to engage meaningfully with eHealth (Papers Three and Four).

It may be appropriate to assess eHealth literacy across multiple factors

Paper Three reported on the use of confirmatory factor analysis (CFA) to validate a
recently proposed multidimensional eHEALS structure identified by Sudbury-Riley et
al (2017) in a multinational sample of adult internet users>. Three discrete eHEALS
factors (i.e. awareness, skills and evaluation) were identified in the medical imaging

study population. The validated structure differentiates between the following domains:
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(1) awareness, i.e. understanding what health resources and information are available on
the internet (eHEALS items 1 and 2); (ii) skills, i.e. knowing how to find and engage
with these health resources and information (¢HEALS items 3 to 5); and (iii) evaluation,
i.e. the appraisal and effective application of online health resources and information
(eHEALS items 6 to 8)*. The finding regarding eHEALS multidimensionality was
expected, since the self-efficacy and social-cognitive theories underpinning eHealth
literacy®® indicate that many components (e.g. finding, applying and evaluating
electronic health information) are needed to effectively engage with eHealth. Paper
Three reported on the first study to replicate Sudbury-Riley et al’s (2017) psychometric
findings within a new population and setting. Replication of findings is important
because it adds to evidence regarding scale adequacy, increases confidence in the
validity of eHEALS multidimensionality findings, and provides a better indication of
generalisability of findings to MRI and CT outpatients®’. The continued accumulation
of psychometric evidence is necessary to inform the wider application of the three-

factor eHEALS structure among populations®’-3.

This finding of a three-factor structure challenges a large volume of research which
employs exploratory factor analysis (EFA) to conclude that the eHEALS measures a
single construct®***, The difference in the number of constructs identified in this study
compared with other research may be explained by differences in the analytical
techniques used. EFA is most appropriate in the early phases of measure development
when the number of dimensions needs to be reduced and there is no preconceived factor
structure*®. Given that the eHEALS was developed a long time ago and has been
extensively tested®®, the EFA approach may no longer be optimal. Confirmatory factor
analysis is instead recommended when a hypothesised measurement model can be

established*’. This type of analysis is advantageous as it can account for the underlying
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theory that informs latent variable structures, and is less reliant than EFA on subjective

decision-making processes*®.

In contrast to this study, the few studies that have applied CFA to examine the construct

49-52

validity of the eHEALS commonly report single-factor 53-55

or two-factor structures.

However, the conclusions of these studies are often flawed, as they are based on

49-52

4.3 and seek to validate EFA findings of unidimensionality*->2,

inadequate fit indices
despite a dearth of theoretical or empirical argument to support the notion that the
eHEALS measures a single dimension. The difference in findings may also be attributed
to three of seven identified studies using linguistic translations of the scale®%>3-%,
Translating the eHEALS from English, the language in which it was originally

designed, to other languages may result in changed item meanings and interpretations,

therefore producing different results with different translated versions®®.

Since Paper Three was published, two studies have been conducted which use CFA to
propose and validate three-factor eHEALS structures®’>*. Reder et al (2019)
administered a German translation of the scale to women over the age of 50 years, who
were first-time invitees to a mammography screening program. The authors concluded
that there are three eHEALS factors: (1) information seeking, i.e. ability to find health
information on the internet (eHEALS items 1, 3 and 4); (2) information appraisal, i.e.
ability to evaluate electronic health information sources (¢éHEALS items 6 and 7); and
(3) information use, i.e. ability to use this information to make health decisions
(eHEALS items 2, 5 and 8)°. This eHEALS factor structure was based on empirical
hypotheses formed from the eHEALS’ item wording, as well as the authors’ proposed
model of health competence®’. Similarly, Paige et al (2018) used multi-group

exploratory structural equation models, as opposed to eHealth literacy or other theories,
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to identify four different eHEALS factor structures among a sample of multi-
generational US adults>®. Confirmatory factor analysis was then applied to conclude that
the three-factor structure demonstrated the best model fit. This structure comprised: (1)
eHealth information awareness, i.e. understanding what health information is available
on the internet and where it can be located (¢HEALS items 1 and 2); (2) eHealth
information seeking, i.e. knowledge about how to find and use helpful health resources
on the internet (¢tHEALS items 3 and 4); and (3) eHealth information engagement, i.e.
evaluating and using health information to answer health-related questions (eHEALS
items 5 to 8)°%. The fit of this three-factor structure was acceptable and invariant across
generations included in the study (i.e. millennials, generation X, and baby boomers and
silent generation)®®. The grouping of items into factors was different in these studies®”-
and in Paper Three. Nevertheless, results from these studies and those reported in this
thesis consistently suggest that the eHEALS measures multiple discrete factors,
generally related to finding, using and applying online health information. The
identification of similar findings despite sampling differences (e.g. patients versus
general public; German, US and Australian participants) strengthens the reliability of
conclusions. Hence, this new work adds further weight to the argument for eHEALS

multidimensionality.

Identification of four eHealth literacy subgroups challenges the existing

interpretations of eHEALS scores

Paper Four reports the findings of a cluster analysis to identify and characterise
subgroups of patients reporting similar eHealth literacy, based on their eHEALS scores.
Cluster analysis is used to identify natural groupings within data and does not impose a
priori cluster structures®”. Thus, this analytical technique is ideal in the context of

eHealth literacy, where data-driven approaches have not previously been applied to
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inform hypotheses for the number and composition of eHealth literacy subgroups.
Furthermore, recommendations for the standardised interpretation of eHEALS scores
are missing, and score thresholds constituting clinically important levels of eHealth
literacy are unknown. For the first time, this study identified four subgroups of patients
with similar levels of eHealth literacy: low (21.1% of participants); moderate (26.2% of
participants); high (32.8% of participants); and very high (19.9% of participants). These
findings indicate that substantial variability in eHealth literacy should be accounted for

when interpreting eHEALS scores.

The findings reported in Paper Four are strengthened by the consistent results obtained
when using both distance-based and latent class cluster analyses. Distance-based cluster
analysis was initially completed as an unsupervised, exploratory, knowledge discovery
technique®. This approach was undertaken to explore whether a model was likely to
exist; thus, obtaining definitive results was not the objective of this analysis. After
distance-based clustering identified four hierarchical clusters, it was appropriate to
proceed to secondary clustering using latent class analysis. Latent class analysis was
selected as the primary analysis technique as it is less sensitive to choice of parameters,
allows for uncertainty in class membership, and has greater power and lower type 1
error when compared with other clustering methods®. Based on model fit, overall
interpretability and model parsimony, latent class analysis findings also indicated a
four-class structure, therefore increasing confidence that multiple, differentiated eHealth
literacy subgroups existed within the population; this is a finding that has not been

reported previously.

The identification of four meaningful eHealth literacy subgroups contradicts existing

interpretations of eHEALS data. Common analytical approaches to the eHEALS have
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50,61-65

included reporting overall e(HEALS mean and median values , as well as item

response frequencies®**%¢’. Furthermore, other studies arbitrarily and inconsistently

assigned cut-points at the eHEALS item or global levels®®7°

, assuming a dichotomy of
high versus low eHealth literacy. This assumption was not supported by the study
findings reported in Paper Four. Caution should therefore be used when interpreting
eHealth literacy findings based on such traditional analytical techniques. In particular,
the findings reported in Paper Four reinforce the need for accurate and clinically
meaningful guidelines for eHEALS score interpretation’’, and suggest that such
guidelines should account for multiple ranges of eHEALS scores (i.e. representing low,
moderate, high and very high eHealth literacy). Score interpretation guidelines may
enable comparisons among study findings, inform development and targeting of

interventions to improve eHealth literacy, and inform decision-making about population

readiness for eHealth implementation.

Targeted support is needed to maximise the benefits that can be achieved from

eHealth

The ability to distinguish between multiple subgroups of eHealth literacy is a key
strength of this study, as it can direct the provision of intensive and less intensive
support for patient engagement with eHealth. Hence, resource utilisation may be more
efficient, and there may be increased likelihood that support strategies align with
patients’ needs. A substantial proportion of the sample (47%) were classified as
belonging to low and moderate eHealth literacy subgroups, therefore requiring a higher
level of differentiated eHealth support. These findings were not surprising, as studies

among other patient populations’>7*

, including outpatients diagnosed with
gastrointestinal diseases, diabetes and other endocrine conditions’, indicate that levels

of eHealth literacy are in need of improvement. These findings also align with
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statements by peak Australian healthcare bodies (e.g. Consumers Health Forum of
Australia) that eHealth literacy is a significant barrier to achieving optimal benefits from

eHealth’.

The findings reported in Paper Four suggest that frequency of internet use and
preferences for amount of health information can be used to identify patients most in
need of support to engage with eHealth. Participants who self-reported using the
internet at least daily were significantly more likely to be in the “moderate” eHealth
literacy class, compared with the “low” eHealth literacy class. Furthermore, participants
who reported preferring to receive a lot of health information (versus not a lot of health
information) were significantly more likely to be in the “high” eHealth literacy class,
compared with the “low” eHealth literacy class. These findings are consistent with the
small number of studies conducted with patients with chronic disease and with the
general public, which report a significant yet weak positive correlation between internet
use and eHealth literacy®>*>7>. No other research has examined the association between
eHealth literacy and preferences for amount of health information. Other characteristics
that are comparable to preferences for amount of health information have, however,
been reported as factors associated with eHealth engagement’®’”. In particular,
predictors of eHealth usage that have been identified in other studies include a belief
that information can make a difference to health’® and that there is a need for
information to fill a void in knowledge”’. Whilst these predictors are not the same, they
are both consistent with a preference to receive a lot of health information, and
collectively suggest that those who want more health information may also have greater

capabilities in engaging with eHealth.
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This study provides the first assessment of variability in eHEALS factor scores (i.e. for
awareness, skills and evaluation) across subgroups. Being able to assess awareness,
skills and evaluation allows the identification of specific areas of low competency that
require targeted improvement or support. Respondents in all subgroups perceived that
they were most competent in terms of eHealth skills, followed by either awareness or
evaluation. Room for improvement in awareness and evaluation was expected, given the
abundance of poor-quality online health information’®, which creates difficulties in

understanding which information can be retrieved and reliably used’.

Limited awareness is reflected in reported online health-information-searching
behaviours. Pahade et al’s (2018) study of 1542 radiology outpatients and carers found
that 31% of participants referred to general web sources such as Google and WebMD to
independently source preparatory information, whereas only 5% referred to sources by
national radiology organisations (e.g. RadiologyInfo)?°. The accuracy, completeness,
readability, design, disclosures, and references provided in general imaging websites are
often low, and these factors may contribute to patients’ perceived difficulties in

evaluation3-%?

. van der Vaart et al (2013) also found suboptimal eHealth evaluation
capabilities when observing how patients with rheumatic disease performed across a set
of eHealth tasks®. The largest number of problems encountered by participants related
to assessing the relevance and reliability of information®*. No participants were
observed verifying the quality of information on one website with that of another®’.
These volume and quality issues are recognised by users, as qualitative research
indicates that some of the greatest self-reported barriers to eHealth engagement pertain
to issues with the information or presentation of information online, and the vast

amount of information available’. The current assessment of eHealth literacy by use of

eHEALS factors, therefore, contributes to literature suggesting that whilst most people
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have reasonable skills, awareness and evaluation should be targeted as areas requiring

support.

Clinical implications: There is a need to better elicit and respond to

patient’s preparatory information preferences

Findings from Papers One and Two suggest a need to better elicit and respond to patient
preferences across multiple domains of preparation (i.e. procedural, behavioural,
sensory and psychosocial) whilst complying with duty of care requirements. A
standardised approach to robust, patient-centred information provision may therefore be
beneficial. Whilst eHealth holds promise as a sustainable mode for delivering

634 findings presented in Papers Three and

information aligned to patient preferences
Four suggest that not all patients are ready for online health information provision. A
suite of preparatory information modes should therefore be considered to enable

responsiveness to a range of patient preferences, and address patients’ varied capacity to

engage with online health information.

A shared understanding of patients’ preparatory information preferences is an

important first step to delivering patient-centred care

With up to 28% of the study sample reporting receipt of too little information (Paper
Two), there are clinical and ethical requirements to deliver more information to patients.
It may therefore be appropriate to implement strategies that facilitate greater patient-
provider discussion of information preferences. It is widely accepted that asking
patients about their preferences is a crucial first step to delivering patient-centred
care®*83, Nevertheless, this can be difficult to achieve within the context of large,
multidisciplinary and resource-constrained healthcare systems, such as public medical

imaging services®®®’. Question prompt lists are one scalable approach that may be
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considered to address this need. This method involves patients being provided with the
option to choose from an established list of questions, or being asked to generate their
own list of questions to discuss with their healthcare providers®®. Sansoni et al’s (2015)
systematic review of 50 interventions found that, when endorsed by the physician and
provided immediately prior to a consultation, question prompt lists are effective in
increasing the amount of information provided by healthcare professionals®. For the
purpose of preparatory information provision prior to MRI and CT scans, these lists
may provide patients with options about the content, amount, source, format and timing
of information they can request. Moreover, there is an opportunity to feasibly integrate
question prompt lists into booking confirmation letters that are routinely mailed to MRI
and CT outpatients in this setting. Other approaches that may be considered for
developing a shared understanding of patient information preferences include, for
example, clinician training to improve the elicitation of patient information preferences
at the time of booking appointments, offering patients additional consultations to
discuss their information preferences, and coaching of patients before their

appointments to help them develop skills in expressing information preferences®*?°.

Multiple modes of information provision should be offered to respond to

patient preferences

In addition to greater discussion of patient preferences, there is also a need for greater
responsiveness to patient preferences to enable provision of patient-centred information.
Tailored interventions that are responsive to individual patient preferences have been
proposed as the ultimate strategy to deliver patient-centred information®!. eHealth
programs hold promise, as branching algorithms can direct patients to their preferred
type of information®**. Yet, in accordance with Vereni and Zdanis’ (2018) meta-

analysis of technology-informed and traditional methods of patient education®?,
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delivering online preparatory information without responding to patients’ eHealth
literacy and preferences for receiving information may diminish the effectiveness and
benefits of interventions. As approximately half of participants in this study reported
low-to-moderate eHealth literacy, and a small minority (11%) referred to online health
information to prepare for their scans, it may not be appropriate to rely on eHealth as a
single solution to enhance patient-centred communication in this setting. Rather,
multiple modes of preparatory information should be available to address patient
preferences. These information modes should be responsive to patient preferences for
content and amount of information, and also to patients’ preferred source, format and
timing for receiving preparatory information. Whilst not the focus of this thesis,
supplementary unpublished data collected as part of this research project indicated that
the majority of participants preferred to receive written information (66%), followed by
verbal information (28%). Almost half of participants indicated that they would prefer
to receive information about scans from their doctors (47%), followed by radiographers
(16%) and receptionists (16%). Furthermore, most participants (63%) preferred to
receive this information at least one week before an appointment. These findings
provide initial insights into the preferences of patients in the study setting regarding
other aspects of information provision, and are consistent with Australian studies that
relate to medical imaging®, general medical procedures’® and radiotherapy®. Thus,
approaches that provide preparatory information in a way that patients prefer may
include, for example, offering information through preparatory telephone calls,

information booklets and patient education websites.
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Methodological strengths and limitations

A series of methodological challenges that affect the veracity of findings from web-
based cross-sectional studies need to be considered when interpreting the findings of
this study, including non-representativeness of the sample and limited generalisability
across broader healthcare settings’®. To increase transparency, enable replication and
facilitate the evaluation of reliability, validity and generalisability of this study, the
findings were described in accordance with relevant scientific reporting guidelines,
including the Strengthening the Reporting of Observational studies in Epidemiology
checklist for cross-sectional studies’’ and the Checklist for Reporting Results of Internet

E-Surveys’®.

Generalisability

Generalisability refers to the extent to which the results of a study can be applied across
other situations and to other people®. When assessing generalisability, it is important to
determine whether study participants are representative of the population of interest, and
whether the study setting and procedures are indicative of real-world clinical practice®’.
Findings suggest that participants recruited to this study were generally representative
of MRI and CT outpatients attending the study department. Specifically, no significant
differences were found between participants and potentially eligible patients attending
the department during the study period in age, gender, geographic location and scan
type. This may have been a result of the recruitment strategy, with in-person rather than
passive online recruitment. In addition, there was a high consent rate (88%). Such
findings are important; whilst not identified in this study, existing literature suggests
that age and gender may influence patients’ information preferences and eHealth

literacy*>2%%%_ In terms of wider representativeness, the age and gender profile of the
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sample was similar to other Australian and international *~ medical imaging

studies which are representative of patients attending the public healthcare systems in
those countries. Thus, confidence is increased that the study findings are generalisable
to MRI and CT outpatients at this site, and potentially across broader medical imaging

settings.

The Australian Institute of Health and Welfare highlights the diversity in size of
facilities and types of services provided by Australia’s public hospital sector'®®. This
likely results in differing operating models, governance arrangements and funding

structures across hospitals'®

, and may lead to differences in the way that information is
communicated to patients. It is also possible that factors which vary across hospital
locations, such as healthcare provider training and patient education'%*, limit the
generalisability of findings to patients attending other hospitals, particularly those in
rural and remote regions. Furthermore, the generalisability of study findings to patients
attending private practices is limited, given the differences in public versus private
service characteristics, such as the volume of patients seen and the availability of
funding®”. The convenience sample selected for this study, in which participants were
consecutively recruited, was consistent with the sampling approach used by other
studies in this field of research!*!1>1% However, it is acknowledged that recruitment

from multiple centres, and random sampling of participants, are likely to produce

findings that have greater generalisability to MRI and CT outpatients more broadly.

It is also important that study results are interpreted within the confines of the eligibility
criteria. As the study sample was restricted to outpatients undergoing MRI and CT

procedures, it is unclear whether the results can be generalised to other imaging
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procedures with different preparatory needs (e.g. nuclear medicine services and positron
emission tomography scans). Papers Three and Four report findings from participants
who identified as internet users, although the difference in rates of internet access
between the study sample (78%) and Australians aged 65 years and older (51%)!%
suggests that study findings may not be applicable to the general cohort of older-aged
people, who may have lower levels of eHealth literacy. Whilst non-English speaking
patients comprise a very small minority (<1%) of patients attending the medical
imaging department, the study findings may not be generalisable to this group. These
patients may have unique requirements when engaging with eHealth programs, such as
language and cultural translation, which could impact their eHealth literacy. This also
applies to patients with cognitive and physical impairments, who were excluded from
the study, as the need for additional support (e.g. disability aids), may result in changed
experiences in receiving preparatory information and engaging with online health

information. It is possible that exclusion of these groups resulted in an under-estimation

of patients’ unmet information preferences.

Outcome measurement

Patients’ experiences and preferences for information were assessed pre-procedure. On
one hand, measuring outcomes in the waiting room at this time was advantageous as
patients’ responses were not affected by their experience of the procedure. On the other
hand, data collection at this time means that information provided immediately before
the procedure (e.g. by the nurse during preparation for the scan) was not captured. This
may have resulted in under-estimation of information received and over-estimation of
unmet information preferences. It is also possible that recall bias impacted participants’

reported receipt of information. Items within the questionnaire related to information
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that participants had received from a health professional or other imaging department
staff before arriving for an MRI or CT procedure. As there was no specified timeframe
during which information was received, participants might have inconsistently
interpreted and responded to the items. For example, it is possible that some participants
reported on information received in the days prior to the scan, whereas others reported
on information received from the time of appointment booking. In addition, over one-
third of participants had undergone the same procedures in the previous year. Hence,
their responses might have reflected information provided as part of prior scan
experiences, particularly as patients undergoing follow-up scans in close time proximity
may be less likely to receive detailed preparatory information. To address potential
recall issues, it might have been beneficial to verify the accuracy of patient self-report
by comparing findings with objective measures of information receipt, such as clinician
reports or audiotapes of consultations. However, this approach would need to be
confined to specific health professionals (e.g. imaging department staff) and would
therefore not capture information received from all the health professionals who may
communicate with patients about having a scan (e.g. community nurses, specialists,

general practitioners and physiotherapists).

Tablet computers were found to be an acceptable mode of data collection, with 93% of
participants completing the survey electronically. Of these, 78% used the tablet
computer independently and 22% required a level of assistance. Paper-and-pen
administration of the questionnaire was usually due to internet connectivity issues, as
opposed to participants being unwilling to complete the questionnaire electronically. It
is not expected that this influenced survey results, as meta-analyses indicate that mode

of administration does not cause bias in patient-reported outcome measures, particularly
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when comparing self-completion with assisted-completion questionnaires!'®’.
Additionally, Lane et al’s (2006) review of randomised controlled trials found that
patients preferred tablet computers, compared with paper-and-pen questionnaires'®.
There are further advantages of tablet computers: (i) greater anonymity of participant
responses, as researchers are not required to collect and enter individual respondent
data, thus possibly reducing social desirability bias; (ii) less opportunity for manual data
entry errors when transcribing answers on a paper-and-pen questionnaire to a database;
and (iii) the ability to randomise item presentation, as used for information experience
and preference items in this study, thus minimising order effects bias'®’. Furthermore,
tablet computer survey administration, and the use of no more than two researchers for

recruitment and data collection, might have increased the likelihood that survey items

were consistently understood by, administered to and communicated to participants.

At the time the study was conducted, there were no published, psychometrically robust
tools available to assess information receipt and preferences in the medical imaging
context. As a result, an author-developed, study-specific measure was developed. A
methodical, scientific and multi-phased approach was taken to create the measure, using
best practices for developing and validating scales for health and behavioural

1112 and imaging-specific guidelines'!*1'® (e.g.

research!!!!!_ Firstly, genera
Standards of Practice for Diagnostic and Interventional Radiology by the RANZCR,
Medical Imaging Informed Consent Guidelines by the RANZCR, and MRI and CT
consumer materials) were reviewed to identify relevant preparatory domains and items,
and to establish the content validity of the scale. Next, behavioural scientists,

radiologists and health administrators reviewed the domains and items to ensure they

were appropriate and addressed key elements of information that should be
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communicated to patients. This step further strengthened content validity and
established face validity of the scale. Finally, the tool was administered to health
professionals in the ageing, disability and nursing sectors, as well as 134 MRI and CT
outpatients attending the study setting across a two-week period. This testing was
completed to ensure that items were understandable, easy to complete and feasible to
administer in the study setting, and provided insights to further evaluate the content and
face validity of the scale. Throughout each stage, the scale was iteratively refined, the

item pool was reduced and revisions were made to item presentation and wording.

Whilst a robust approach was taken, additional steps could have been introduced to
further increase the scientific rigour of measure development. In particular, item
generation was based on deductive methods through thorough reviews of peer-reviewed
and grey literature!!?, including the websites of relevant professional organisations (e.g.
the RANZCR website)!!>!'®. To ensure a broad and comprehensive item pool, and
increase content validity of the scale, it might have been beneficial to also use inductive
approaches'!'?. For example, focus groups could have been conducted to explore
preparation from patients’ and providers’ perspectives, with their insights informing
item development. Supplementing the views of experts with those of the target

population during this process might have also improved the face validity of the scale.

Pilot testing was completed via behavioural observation during survey administration,

and unstructured feedback from participants''

. More structured exploration of whether
patients understood the items and responded in a way that was intended would have

been valuable. This could have been done by undertaking cognitive interviews, where

participants “think aloud” as they complete the scale to share what they believed each
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individual item was asking, the reason for selecting a response, and the relevance of the
item. Such cognitive interviews would have built an understanding of the need for item
modification to improve the scale’s face validity and acceptability!'°.

A unique strength of the measure is the ability to assess information experiences and
preferences with a single response scale, thereby minimising participant burden and
maximising scale utility. Responses were combined to indicate receipt of information
(ves, and I wanted this information; yes, but I didn’t want this information) and non-
receipt of information (no, but I wanted this information,; no, but I didn’t want this
information), as well as unmet information preferences (no, but I wanted this
information; yes, but I didn’t want this information) and met information preferences
(ves, and I wanted this information; no, but I didn’t want this information). Internal
consistency was strong across dichotomised experience (Kuder-Richardson coefficient

=0.96) and preference items (Kuder-Richardson coefficient = 0.94)!!”

. Despite being
robust, this measurement approach did not capture reasons for reporting unmet

information preferences.

The rapidly evolving nature of technology creates challenges for developing
psychometrically robust measures of eHealth literacy which remain relevant over
time!'®. Whilst no instrument is unanimously considered a gold standard measure of
eHealth literacy'!'?, a wealth of research has used and continues to use the eHEALS,
thus informing the approach to measurement in this study. The eHEALS was selected
for use because it is brief, has demonstrated rigour across many psychometric properties

and is applicable across settings®*>!!°. However, many have questioned the relevance of

the eHEALS to the modern digital era''®. As the eHEALS was developed from work in
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the late 1990s and early 2000s'?°, it precedes the “health 2.0” movement (i.e. interactive
technologies that support people to communicate about their health, self-monitor their
health and receive treatment via the internet!?!') and likely omits issues relevant to
modern health technologies (e.g. social media). Anecdotal feedback obtained from
researchers who were monitoring study participants when they were completing the
eHEALS also suggests that, despite the fact that items were developed for individuals
who use technology for a range of purposes’, some participants were unsure of how to
respond to items if they did not use the internet to search for health information. These

difficulties with item interpretation might have resulted in response bias.

Since this study was undertaken, new tools to measure eHealth literacy have emerged
which attempt to address some of the limitations of the eHEALS''"®. These measures are
theoretically-informed and multidimensional, thus aligning with the many literacy
types, theories and engagement behaviours (e.g. finding, applying and evaluating
electronic health information) that underpin eHealth literacy. van der Vaart et al’s
(2017) Digital Health Literacy Instrument was designed to measure a broad spectrum of
skills relevant to health 1.0 (e.g. information gathering) and health 2.0 (e.g.
interactivity)'?%. Paige et al (2019) developed an 18-item instrument to measure
functional, communicative, critical and translational eHealth literacies'?’. Furthermore,
Seckin et al (2016) developed the 19-item Electronic Health Literacy Scale to measure
the elements of communication, trust and action regarding online health information'**.
These tools are promising developments for improving the assessment of eHealth
literacy, but were not published at the time that this study was conducted, and their

psychometric properties have not been widely investigated.
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The evaluation of the eHEALS’ factorial validity (Paper Three) was based on
confirmatory factor analysis, derived from Classical Test Theory (CTT)'?°. This
traditional psychometric model assumes that measurement instruments are fallible, and
observed scores are therefore comprised of a true score and an error score!?>!12°, This
error is random and normally distributed, meaning that it can be higher or lower across
individuals and settings, with higher error reducing certainty about the attribute being
measured 2126, Despite being widely used, CTT has shortcomings, including a lack of
population invariance and confounding parameters (e.g. common dependency between
item difficulty and item discrimination) 25127, Item Response Theory (IRT) is a
contemporary measurement model that overcomes these limitations, using stronger
assumptions, probabilistic modelling and statistical adjustments to examine how item
properties manifest into latent traits'>”»1?%, Originally developed for analyses of
unidimensionality with dichotomous response options, IRT advances now allow for the

127,128

assessment of multidimensionality with multiple item responses , and may have

been appropriate to apply as part of this study.

Future research directions

Whilst this study contributes new knowledge regarding patient-centred information
provision and the psychometric quality of the eHEALS in the medical imaging setting,
it also highlights opportunities for ongoing research. In particular, findings have
identified new areas for investigation into the measurement of patient information
preferences and eHealth literacy, approaches to facilitate patient-centred preparation,
and strategies to enhance eHealth literacy. As conclusions were drawn from a single-site

cross-sectional study, there is a need to replicate study findings across time, and in new
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populations and settings, to build a body of evidence that can inform future research and

be used to improve service delivery®”’!.

Continued psychometric analyses of measures of patient-centred preparatory

information provision

As discussed in Papers One and Two, there is a need to build evidence regarding the
measurement of patients’ receipt of preparatory information within medical imaging
settings. An absence of psychometrically tested measures of preparation for medical
procedures at the time of study completion demonstrates that this field is in its infancy.
A robust approach was taken to developing and testing the measure of patient-centred
information provision that was reported in this thesis. However, further work is needed
to evaluate the psychometric properties of this scale. This includes assessing the author-
developed scale’s construct validity (i.e. whether the items measure discrete concepts),
factorial validity (i.e. degree to which scores are an adequate reflection of these
concepts) and predictive validity (i.e. whether scores can be used to predict other patient

outcomes)!?’.

Since this study was conducted, a generic measure to assess patients’ perceptions of the

quality of preparation provided for medical interventions, MiPrep, has become

130

available ””. Module 1 of MiPrep can be used to evaluate receipt and adequacy of

preparatory information'3°

. Whilst this is a promising measure, some of the
psychometric qualities of MiPrep (e.g. construct validity assessed via exploratory factor
analysis) were derived from a single study, and further analyses of reliability and
validity are required across time and settings’"*!*°. Additionally, MiPrep was developed

for administration after medical procedures and would require adaptation for the pre-

procedural assessment of the adequacy of preparation'®°.
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Continued exploration of patient-centred preparatory information provision

This study suggests there is room to better elicit and respond to patient information
preferences, but the reliability and generalisability of these conclusions is unclear.
Further multi-site cross-sectional research is needed to determine whether these findings
reflect patient-centred information provision across state, national and international
medical imaging services. In addition to validating patients’ preferred amount and
content of preparatory information, ongoing research should assess whether medical
imaging patients’ preferences for the source, format and timing of preparatory
information provision are met. This includes whether these preferences vary at different
stages of care (e.g. before, during and after their procedures). An examination of service
characteristics (e.g. the source, timing, mode and content of appointment confirmations)
associated with reporting fewer unmet information preferences would also be useful in
identifying optimal models of service provision. Future research should be adequately
powered to explore characteristics associated with the receipt of too much versus too
little information, in order to identify targeted patient groups that require differing
approaches to information provision. Additionally, other potential correlates of unmet
patient information preferences should be assessed, such as the source of referral (e.g.
general practitioner versus specialist) and reason for referral (e.g. diagnostic versus
follow-up). In accordance with the Transactional Model of Stress and Coping'?!
described in the Thesis Introduction, it is conceivable that these suggested correlates
influence patient perceptions of their environment (e.g. scan process and risks) and the

131 Mixed methods could also be

resultant need for information to facilitate coping
employed to examine the reasons for patients’ unmet information preferences (e.g.
providers’ failure to elicit preferences, or change in preferences over time) and to better

direct improvements in patient-centred communication. Furthermore, an examination of
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patient preferences for online versus offline health information would be worthwhile, as
this could inform the implementation of traditional and technologically-enabled media

to provide preparatory information in line with patients’ preferences.

Once multi-site cross-sectional research has been conducted, it may be appropriate to
evaluate interventions to enhance patient-centred information provision. This could
include examining whether question prompt lists are effective in eliciting patients’

preparatory information preferences in the medical imaging context®®

. For example,
MRI and CT outpatients could be provided with a list of information items that can be
requested from healthcare providers, in addition to providing options for the source,
timing and format of information provision. Subsequently, information could be
delivered in accordance with these preferences as part of intervention research. eHealth
may be one option to deliver such information, but other information modes should be
considered for those who do not want to receive online health information. These
include, for example, extended written information leaflets, podcasts and face-to-face
preparatory consultations. The impacts of interventions on patient outcomes (e.g.
anxiety) and service outcomes (e.g. appointment non-attendance) should be evaluated,
and process measures (e.g. time and cost of intervention delivery) assessed, to

determine the potential benefits of these interventions and their ability for translation

into standard clinical practice.

Refinement of eHealth literacy outcome measures

Despite being conceptualised more than a decade ago, the definition of eHealth literacy
is still not agreed, and terminology is inconsistently applied'!®. This presents a

fundamental challenge for measurement research: to rigorously evaluate content
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validity, a clear definition of the concept being examined is needed'%. Digital health
literacy, internet literacy and e-literacy are terms that are often used interchangeably and
as a proxy for eHealth literacy'!?. This lack of definition is seen in scientific reporting
guidelines (e.g. CONSORT), which state the need for eHealth trials to report on
computer or internet literacy'*?. A focus on single literacies does not recognise the

multiple literacy types which constitute the concept'?

and play important roles in
facilitating engagement. Additionally, varying eHealth literacy definitions may be
attributed, in part, to the emergence of “health 2.0” in 2004'%! and the changing ways in
which eHealth applications are intended to be used'?. Techniques such as Delphi

methodology!'**

should be applied to develop a standardised definition of eHealth
literacy which recognises the multi-component nature of the concept, reflects “health

2.0” and can be used to validate the relevance of eHealth literacy measures, including

the eHEALS, in the modern digital era.

Such work may inform the continued use of the eHEALS, its adaptation (e.g. addition
of a module to assess “health 2.0”), or its replacement with more recently developed
measures of eHealth literacy'??1?*. Whilst these more recently developed measures
appear relevant in the modern digital era, more work is required to establish their
psychometric properties and their potential for superseding the eHEALS. For example,
van der Vaart et al (2017) reported that the Digital Health Literacy Instrument
demonstrated internal consistency, construct validity and test-retest reliability, but some
ceiling effects were identified, and educated respondents were overrepresented in the
study'?2. Paige et al’s (2019) multidimensional instrument of transactional eHealth
literacies was tested with a sample of mostly older respondents (>65 years), and some

key psychometric properties (e.g. test-retest reliability) were not evaluated'?. Likewise,

233



items in Seckin et al’s (2016) Electronic Health Literacy Scale were based on a review
of existing literature, but were not validated by respondents or experts in the field,

raising uncertainties about the scale’s content validity'*

. Additionally, recruitment and
testing were completed via a web-based panel of participants, who likely have high
levels of eHealth literacy'?*. The use of non-representative samples from single studies
limits generalisability and reinforces the need to replicate findings with diverse
populations before measures are more widely applied’!. Nevertheless, measures by van
der Vaart (2017) and Paige et al (2019) have both demonstrated convergent validity
with the eHEALS!?2!2% This is encouraging as it suggests that these measures

9,133, a

adequately assess behaviours originally identified as constituting eHealth literacy ]

well as possibly providing new information about eHealth engagement capabilities.

The evaluation of concurrent and predictive validity is limited across eHealth literacy
measurement research, including for that of the eHEALS® and recently developed
scales!?*!2%, This likely reflects the absence of “gold standard” measures of eHealth

119 Weak-to-moderate correlations have been reported between

literacy for comparison
perceived eHealth literacy, using the eHEALS, and performed eHealth literacy, using
simulated computer tasks*>!'*. Similarly, van der Vaart et al (2017) coupled the self-
report Digital Health Literacy Scale with performance-based items, in which
respondents were asked to apply skills in fictional scenarios'?>. However, performance
items showed poor discriminant validity and internal consistency, thus restricting the

conclusions that could be drawn'??

. A challenge with this research is that the
performance tests were also author-developed, and behaviours constituting active

eHealth engagement remain unclear'>®. Short et al (2018) recently recommended that in

the absence of valid and reliable measures, multiple methods be used to track eHealth
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engagement, such as self-report, system usage data and sensor data (e.g. tracking eye
movements)'*°. Further research is needed to develop best-practice measures of eHealth

engagement and compare the outputs with scores on eHealth literacy measures.

To maximise research and clinical utility of the eHEALS, guidance for the standardised
interpretation of scores is needed’. Findings from Papers Three and Four suggest that
score interpretation guidance should account for multiple subgroups and eHEALS
factors, i.e. categorisation of scores constituting very high, high, moderate and low
eHealth literacy across the components of awareness, skills and evaluation. It is
acknowledged that, whilst other studies proposing eHEALS multidimensionality have
since been published®”>*, Paper Three reports one of only two studies* validating this
three-factor eHEALS structure. Additionally, Paper Four is the first to identify multiple
eHEALS subgroups. A body of evidence is required for psychometrically rigorous

guideline development’!

. To accumulate the necessary evidence, future research should
focus on (i) the widespread validation of multidimensionality and multiple subgroups
among populations; (ii) identification of minimal important differences in scores across
factors; and (iii) determination of whether score interpretation varies across contexts
and audiences’!. Particularly, the examination of eHEALS multidimensionality using

127.128 {5 a logical extension of the existing body of

item response theory methods
research, and should be considered when seeking to validate the three-factor eHEALS

structure among populations.

Intervention research to enhance eHealth literacy

The identification of low and moderate eHealth literacy subgroups (Paper Four)
suggests that improvement interventions are required to maximise potential benefits

from eHealth in this setting. Norman and Skinner (2006) propose that core eHealth
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literacy skills are not static and can therefore be improved with appropriate training and
support'3?. However, few studies have evaluated strategies to improve eHealth literacy,
and those that have been conducted often include a high risk of bias!*’. Interventions
that hold promise are those that use human interaction to build meaning and
commitment, such as classes to support the effective use of eHealth!'3”'*°, For example,
Kalichman et al (2006) conducted a randomised controlled trial with people living with
HIV/AIDs, and reported that eight bi-weekly training sessions designed to enhance
participants’ understanding, skills and evaluation of online health information, resulted
in significantly greater use of the internet for health in the months following the

140 More recently,

intervention, compared with time-matched social support groups
Blakemore et al (2020) conducted a mixed-methods study which reported that massive
open online courses were effective in significantly improving eHealth evaluation skills
of learners, including those of cancer patients'®.

These results are supported by the Extended Health Valence Model'*!, which posits that
an interaction between perceived susceptibility to a health-related threat and severity if
that threat materialises, as well as risks and benefits associated with using patient
education websites, influence eHealth engagement behaviours'*!. Classes in the
effective use of eHealth provide an opportunity to use patient education websites
without the potential danger of misinformation, therefore reducing perceived risks, and
potentially increasing perceived engagement capabilities. Being able to identify specific
components of eHealth literacy (i.e. awareness, skills, evaluation) across clearly defined
participant subgroups, as indicated in this study (Paper Four), means that more targeted

and potentially effective improvement interventions may be developed and tested. In

particular, these findings suggest that structured classes designed to enhance eHealth
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awareness and evaluation warrant investigation as part of high-quality intervention
research, particularly for individuals who use the internet less than daily and who prefer

not to receive a lot of health information.

Another strategy to increase awareness and reduce the need to evaluate content may be
the introduction of doctor recommendations to view credible online health materials. In
accordance with the Extended Health Valence Model'*!, increased efforts by doctors
and other healthcare professionals to highlight the benefits of patient education websites
may result in increased intentions and capabilities to engage with eHealth. Furthermore,
this approach aligns with the preferences of a majority of participants to receive
preparatory information from their doctors (unpublished results from this study).
Research suggests that the active promotion of eHealth using recommendations that
draw on providers’ sense of authority and credibility may result in greater eHealth
use!*>!%_1In their cross-sectional study of 132 Australian parents of children with
chronic coronary heart disease, Kasparian et al (2017) reported that 25% of participants
had received eHealth recommendations from their doctors, 97% of whom had referred
to the recommended information source'**. Additionally, 90% of participants indicated
that they would definitely use a doctor’s eHealth recommendation if it were provided to
them in the future'**. These results reinforce the potential of doctor recommendations in
increasing awareness of, and engagement with, credible patient education websites, but
also indicate the under-utilisation of this approach across Australian healthcare practice.
Thus, continued research may examine whether doctor eHealth recommendations may

be effective in enhancing patients’ self-reported eHealth literacy.
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Conclusion

This body of research builds knowledge about patient-centred preparatory information
provision among MRI and CT outpatients, and the potential utility of eHealth in
responding to patient information preferences in this setting. The need for this research
is emphasised by growing numbers of medical imaging outpatients’#, and the strategic
focus on technologically-enabled® and patient-centred! models of healthcare. Overall,
findings indicate that greater efforts are needed to provide patient-centred preparatory
information prior to MRI and CT procedures. In particular, patients often want but do
not receive the recommended procedural, sensory, psychosocial and behavioural
information prior to a scan. Whilst the internet provides a way of delivering tailored
preparatory information®**, not all patients perceive that they have the capabilities to
engage meaningfully with eHealth. Ongoing research is also needed to strengthen
understandings of eHealth literacy assessment and interpretation. Such research may
inform targeted approaches to maximise eHealth engagement and the possible benefits
to be achieved from its use. Until such time, eHealth should co-exist alongside other

options that provide patients with access to the preparatory information they prefer.
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Appendix 1.1: Health Hunter New England Health Research Ethics Committee
Low and Negligible Risk approval

AW | Health

N"sw Hunter New England

sovernvent | LOcal Health District
25 October 2016

Dr Lisa Mackenzie

Health Behaviour Research Group
Level 4 West

HMRI Building

Dear Dr Mackenzie

Re: A cross-sectional descriptive study assessing CT & MRI medical imaging outpatients’
experiences with, & preferences for, preparatory information: Preparing for CT & MRI
scans: Patients’ information preferences & experiences: (16/10/19/5.11)

HNEHREC Reference No: 16/10/19/5.11
NSW HREC Reference No: LNR/16/HNE/487
NSW SSA Reference No: LNRSSA/16/HNE/488

Thank you for submitting the above study for single ethical review. This project was considered to
be eligible to be reviewed as Low and Negligible risk research, and so was reviewed at an
Executive Meeting of the Hunter New England Human Research Ethics Committee on 24 October
2016. This Human Research Ethics Committee is constituted and operates in accordance with the
National Health and Medical Research Council’'s National Statement on Ethical Conduct in Human
Research (2007) (National Statement) and the CPMP/CH Note for Guidance on Good Clinical
Practice. Further, this Committee has been accredited by the NSW Department of Health as a
lead HREC under the model for single ethical and scientific review. The Committee’s Terms of
Reference are available from the Hunter New England Local Health District website.

| am pleased to advise, the Hunter New England Human Research Ethics Committee has
determined that the above protocol meets the requirements of the Mational Statement on Ethical
Conduct in Human Research and, following acceptance of the requested clarifications and revised
participant information statement, receptionist log sheet, research assistant recruitment script and
receptionist EOI script by Dr Nicole Gerrand Manager, Research Ethics & Governance, under
delegated authority from the Committee, grants ethical approval of the above project.

The National Statement on Ethical Conduct in Human Research (2007), to which the Committee is
obliged to adhere, include the requirement that the Committee monitors the research protocols it
has approved. Ethics Approval will be ongoing subject to the following conditions:

» A report on the progress of the above protocol is to be submitted at 12 monthly intervals, or,
2 months after the proposed closure date of the project, if this date is less than 12 months.
A proforma for the annual report will be sent. Your review date is October 2017 as per
your anticipated closure date.

#» All variations or amendments to this protocol must be forwarded to, and approved by, the
Hunter New England Human Research Ethics Committee prior to their implementation.

» A final report must be submitted at the completion of the above protocol, that is, after data
analysis has been completed and a final report compiled.

Hunter New England Research Ethics & Governance Office

Locked Bag No 1

New Lambton NSW 2305

Telephone: (02) 49214850

Email: HNELHD-HREC{@hnehealth_nsw.gov.au

hittp:/fwww_hnehealth. nsw.gov.auw/ethics/Pages/Research-Ethics-and - Governance-Unit. aspx
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» The Principal Investigator will immediately report anything which might warrant review of
ethical approval of the project in the specified format, including:

- Notify the reviewing HREC of any adverse events that have a material impact on the
conduct of the research in accordance with the NHMRC Position Statement:
Moanitaring and reporting of safety far clinical trials invalving therapeutic products
May 2009
https:/fiwww.nhmre.gov.au/ files nhmrefpublications/attachments/e112 nhmre posit
ion_statement monitoring reporting safety clinical _trials.pdf

- Unforeseen events that might affect continued ethical acceptability of the project.

# If for some reason the above protocol does not commence (for example it does not receive
funding); is suspended or discontinued, please inform Dr Nicole Gerrand as soon as
possible.

The following documentation has been reviewed and approved by the Hunter New England Human
Research Ethics Committee:

Document Version Date

Participant Information Statement 2.0 24 Oclober 2016
Receptionist EOI Script 2.0 20 October 2016
Research Assistant Recruitment Script 3.0 24 October 2016
Participant Survey 1.0 16 September 2016
Receptionist Log Sheet 2.0 24 Qctober 2016
Research Assistant Log Sheet 1.0 16 September 2016

Approval has been granted for this study to take place at the following sites:
- John Hunter Hospital

You are reminded that this letter constitutes ethical approval only. You must not commence
this research project at a site until separate authorisation from the Chief Executive or
delegate of that site has been obtained.

A copy of this lefter must be forwarded to all site investigators for submission to the relevant
Research Governance Officer.

Should you have any concerns or questions about your research, please contact Dr Gerrand as
per the details at the bottom of the page. The Hunter New England Human Research Ethics
Committee wishes you every success in your research.

Please quote 16/10/19/5.11 in all correspondence.

The Hunter New England Human Research Ethics Commitiee wishes you every success in your
research.

Yours faithfully

For:  Ms M Hunter
Chair
Hunter New England Human Research Ethics Committee

Hunter New England Research Ethics & Governance Office

Locked Bag No 1

New Lambton NSW 2305

Telephone: (02) 49214950

Email: HNELHD-HREC@hnehealth_nsw.gov.au

hittp:/faww_hinehealth. new gov.awethicePages/Research-Ethics-and-Governance-Unit.aspx
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Appendix 1.2: University of Newcastle Low and Negligible Risk registration

RESEARCH INTEGRITY UNIT

THE UNIVERSITY OF

NEWCASTLE

AUSTRALIA

Registration of External HREC Approval

To Chief Investigator or Project Supervisor: Doctor Lisa Mackenzie

Cc Co-investigators / Research Students: Laureate Professor Robert Sanson-Fisher
Mr Michael Symonds
Ms Lisa Richards
Doctor Allison Boyes

Re Protocol: A cross-sectional descriptive study assessing CT and MRI
medical imaging outpatients’ experiences with, and
preferences for, preparatory information

Date: 22-Nov-2016
Reference Mo: H-2016-0386
External HREC Reference MNo: 16/10/19/5.11

Thank you for your Initial Application submission to the Research Integrity Unit (RIU) seeking to register an External HREC
Approval in relation to the above protocol.

Your submission was considered under an Administrative Review by the Ethics Administrator.
| am pleased to advise that the decision on your submission is External HREC Approval Noted effective 22-Nov-2016.

As the approval of an External HREC has been noted, this registration is valid for the approval period determined by
that HREC.

Your reference number is H-2016-0386.

PLEASE NOTE:

As the RIU has "noted" the approval of an External HREC, progress reports and reports of adverse events are to be
submitted to the External HREC only. In the case of Variations to the approved protocol, or a Renewal of approval, you will
apply to the External HREC for approval in the first instance and then Register that approval with the University's RIU, via
RIMS.

Linkage of ethics approval to a new Grant

Registered External HREC approvals cannot be assigned to a new grant or award (ie those that were not identified in the
initial registration submission) without confirmation from the RIU.

Best wishes for a successful project.

Mr Alan Hales
Manager, Research Compliance, Integrity and Policy

For communications and enguiries:
Human Research Ethics Administration
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Research Services

Research Integrity Unit

MIER, Block C

The University of Neweastle
Callaghan NSW 2308

T +61 2 402 17804

Human-Ethics @newcastie. edu.au

RIMS website - hitps //RIMS newcastle edu aulogin asp

Linked University of Newcastle administered funding:

Funding body

Funding project title

First named investigator

|Grant Ref
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Appendix 1.3: Health Hunter New England Health Research Ethics Committee

variation approval

A
AW | Health
Jow | Hunter New England
Qasnﬂ Local Health District

12 December 2016

Dr Lisa Mackenzie

Health Behaviour Research Group
Level 4 West

HMRI Building

Dear Dr Mackenzie

Re: A cross-sectional descriptive study assessing CT & MRI medical imaging outpatients’
experiences with, & preferences for, preparatory information: Preparing for CT & MRI
scans: Patients' information preferences & experiences: (16/10/19/5.11)

HNEHREC Reference No: 16/10/19/5.11
NSW HREC Reference No: LNR/16/HNE/487
NSW SSA Reference No: LNRSSA/16/HNE/488

Thank you for submitting a request for an amendment to the above project. This amendment was
reviewed at an Executive meeting of the Hunter New England Human Research Ethics Committee
under the provisions of expedited review. This Human Research Ethics Committee is constituted
and operates in accordance with the National Health and Medical Research Council's National
Statement on Ethical Conduct in Human Research (2007) (National Statement) and the CPMP/ICH
Note for Guidance on Good Clinical Practice. Further, this Commitiee has been accredited by the
NSW Department of Health as a lead HREC under the model for single ethical and scientific
review. The Committee's Terms of Reference are available from the Hunter New England Local
Health District website.

| am pleased to advise that the Hunter New England Human Research Ethics Committee has
determined the variation meets the requirements of the National Statement on Ethical Conduct in
Human Research and has granted ethical approval for the following amendment requests:

Document Version Date

Protocol 2 6 December 2106
Receptionist EQIl Script 3 6 December 2016
Research Assistant Recruitment Script 4 6 December 2016
Patient Survey 2 6 December 2016
Recruitment Log Sheet 3 & December 2016

Approval has been granted for this study to take place at the following site:

John Hunter Hospital

Hunter New England Research Ethics & Governance Office

Locked Bag Mo 1

New Lambton NSW 2305

Telephona: (02) 48214950

Email: HNELHD-HREC@hnehealth_nsw_gov_au
hittp/fwww_hnehealth new_gov. awethics/Pages/Research-Ethics-and-Govermnance-Unit aspx
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The National Statement on Ethical Conduct in Human Research (2007), to which the Committee is
obliged to adhere, include the requirement that the Committee monitors the research protocols it
has approved. Ethics Approval will be ongoing subject to the following conditions:

# A report on the progress of the above protocol is to be submitted at 12 monthly intervals, or,

2 months after the proposed closure date of the project if this date is less than 12 months.
A proforma for the annual report will be sent. Your review date is October 2017.

All variations or amendments to this protocol must be forwarded to, and approved by, the
Hunter Mew England Human Research Ethics Committee prior to their implementation.

A final report must be submitted at the completion of the above protocol, that is, after data
analysis has been completed and a final report compiled.

The Principal Investigator will immediately report anything which might warrant review of
ethical approval of the project in the specified format, including:

- MNotify the reviewing HREC of any adverse events that have a material impact on the
conduct of the research in accordance with the NHMRC Position Statement:
Monitoring and reporting of safety for clinical trials involving therapeutic products
May 2009
https:/iwww.nhmrc.gov.au/ files nhmre/publications/attachments/e112 nhmre posit

ion_statement monitoring reporting safety clinical trials pdf
- Unforeseen events that might affect continued ethical acceptability of the project.

If for some reason the above protocol does not commence (for example it does not receive
funding); is suspended or discontinued, please inform Dr Nicole Gerrand as soon as
possible.

Please quote 16/10/19/5.11 in all correspondence.

Should you have any queries about your project please contact Dr Nicole Gerrand as per the
contact details at the bottom of the page. The Hunter New England Human Research Ethics
Committee wishes you every success in your research.

Yours faithfully
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Ms M Hunter
Chair
Hunter New England Human Research Ethics Committee

Hunter New England Research Ethics & Governance Cffice

Locked BagMNo 1

Mew Lambton NSW 2305

Telephone: (02) 43212950

Email: HNELHD-HREC@hnehealth_nsw.gov.au

hitp:{fwww_hnehealth new gov au/ethicsiPages/Research-Ethics-and-Govemance-Unit aspx



Appendix 1.4: University of Newcastle variation registration

RESEARCH INTEGRITY UNIT
THE UNIVERSITY OF

NEWCASTLE

AUSTRALIA

Registration of External HREC Approval

To Chief Investigator or Project Supervisor: Doctor Lisa Mackenzie

Cc Co-investigators / Research Students: Miss Georgia Garr
Laureate Professor Robert Sanson-Fisher
Mr Michael Symonds
Ms Lisa Richards
Doctor Allison Boyes

Re Protocol: A cross-sectional descriptive study assessing CT and MRI
medical imaging outpatients' experiences with, and
preferences for, preparatory information

Date: 15-Dec-2016
Reference Mo: H-2016-0386
External HREC Reference Mo: 16/10/19/5.11

Thank you for your Variation submission to the Research Integrity Unit (RIU) seeking to register an External HREC Approval
in relation to the above protocol.

Variation to:

1. Protocol (V2 6 December 2106)

2. Receptionist EOIl Script (V3 6 December 2016)

3. Research Assistant Recruitment Script (V4 6 December 2016)
4. Patient Survey (V2 6 December 2016) and

5. Recruitment Log Sheet (V3 6 December 2016)

‘Your submission was considered under an Administrative Review by the Ethics Administrator.
| am pleased to advise that the decision on your submission is External HREC Approval Noted effective 15-Dec-2016.

As the approval of an External HREC has been noted, this registration is valid for the approval period determined by
that HREC.

Your reference number iz H-2016-0386.

PLEASE NOTE:
As the RIU has "noted" the approval of an External HREC, progress reports and reports of adverse events are to be
submitted to the External HREC only. In the case of Variations to the approved protocol, or a Renewal of approval, you will

apply to the External HREC for approval in the first instance and then Register that approval with the University's RIU, via
RIMS.

Linkage of ethics approval to a new Grant

Registered External HREC approvals cannot be assigned to a new grant or award (ie those that were not identified in the
initial registration submission) without confirmation from the RIU.
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Best wishes for a successful project.

Mr Alan Hales
Manager, Research Compliance, Integrity and Policy

Far communications and enguiries:
Human Research Ethics Administration

Research Services
Research Integrity Unit
NIER, Block C

The University of Newcastle
Callaghan NSW 2308

T +61 2 492 17804

Human-Ethics@newcaste. edu.au

RIMS website - https #RIMS newcastle edu awleginasp

Linked University of Newcastle administered funding:

|Grant Ref

Funding body Iln-wln- project title

First named investigator
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Appendix 2: Study materials
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Appendix 2.1: Receptionist expression of interest script

Receptionist EOl Script - Document Version 3.0; dated 06/12/2016

Text/Script:

that is underway in the Department?

Whilst you are waiting, would it be okay if <name> from the University talks to you about a study

NO
That's fine.

For the research, can | record your age and the
type of scan you are having?

YES
Great.

Here’s some information about the study, and
this is <name=.
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Appendix 2.2: Research assistant recruitment script

Hi, I'm [name] from the Medical School at the University of Newcastle. You have been given some information about the study, but | can
tell you a bit about it now. We are looking at ways that we can improve the information that people get before they come in for MRI or CT
scans. To do this, we are asking people having a scan today to fill in a short questionnaire on an iPad. It should take about 10 to 15
minutes to complete. Participation in this study is voluntary, so you do not need to participate if you don’t want to. Your decision or not to
participate won’t impact your medical care in any way and your treating clinician will not know if you personally chose to participate. If
you are called for your appointment, we will just use the answers that you have provided up to that point. Would you like a few moments
to read over the information sheet before you decide whether or not you would like to participate in the study?

YES

NO

Ok. Let me know if you have any questions as you read Have you got any questions about the information that you have been
through it. given?

(Given the patient some time to read the information )
statement) (Answer as appropriate).

Would you like to participate in the study?

%

YES

> NO
Great. Thank you very much. Here is the iPad. Have you used

That’s fine. For the study, would it be ok if | record details of your age,
an iPad before?

gender and scan?
(Record as appropriate).

Thanks very much for your time.

%

YES > NO
Great. | will just let you know that the next buttons are at the That’s ok. | can show you how to use it. It is touchscreen, so please just
bottom of the screen. Please let me know if you have any press on the response option that you wish to select and press on next.
questions as you go through it. You can also scroll down on the iPad by touching the screen and

moving your finger up or down. The next buttons are at the bottom of
the screen which will move you through the questions. | will be here,
so please let me know if you have any questions or need help using it.
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Appendix 2.3: Participant information statement

Participant-Information-Statement---Document-Version-2_0;-dated-24/10/2016

FACULTY OF HEALTH AND MEDICINE

THE UNIVERSITY OF

XXX NEWCASTLE

AUSTRALIA

Dr Lisa Mackenzie

School of Medicine and Public Health
University of Newcastle

University Drive

Callaghan, NSW, 2308

T:(02) 4042 0710

E: Lisa.Mackenzie@newcastle.edu.au

Information Statement for the Research Project:
Preparing for CT and MRI scans: Patients’ information preferences and experiences

You are invited to participate in the research project identified above which is being conducted by
L/Prof Rob Sanson-Fisher, Dr Lisa Mackenzie, Dr Allison Boyes, Mr Michael Symonds and Ms Lisa
Richards from the School of Medicine and Public Health at the University of Newcastle, and Hunter
New England Imaging at the John Hunter Hospital.

The research is part of Lisa Richards' studies at the University of Newcastle, supervised by L/Prof
Rob Sanson-Fisher, Dr Allison Boyes and Dr Lisa Mackenzie from the School of Medicine and
Public Health.

Why is the research being done?

Information is important in helping patients prepare for medical procedures. However, patients
receive and interpret information in different ways. For example, one person might understand
written information, whereas another might prefer pictures or videos. If information is delivered in a
way that is responsive to individual needs, it is more likely to be helpful for the patient. Health
websites can be easily adapted, so are one way of providing this type of information. The purpose of
this research is to determine patient experiences with, and preferences for, preparation information.
We are also trying to better understand how skilled patients are in accessing and using online health
information. This is important for making sure future patients have the information they need in
advance of medical procedures.

Who can participate in the research?

We are seeking people 18 years of age and older, who are attending for a Magnetic Resonance
Imaging (MRI) or Computed Tomography (CT) scan.

Unfortunately this study will not be suitable for you if: you are unable to speak and understand
English competently, or you have a physical or cognitive impairment which restricts your ability to
provide informed consent or answer survey questions.

What would you be asked to do?

If this study is suitable for you and you agree to participate, a researcher will provide you with a
survey on an electronic tablet. The survey will ask about you, the information you have been given
about your scan, your preferences for information and your internet use. The researcher will show
you how to use the electronic tablet, but if you prefer, we can provide you with a paper and pen
survey instead.

If this study is not suitable for you or you do not agree to participate, the researcher will ask you
about your age, gender and scan type. Answering these questions is completely voluntary. You are
not required to tell the researcher these details if you don't want to.

What choice do you have?
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FACULTY OF HEALTH AND MEDICINE

THE UMIVERSITY OF

NEWCASTLE

AUSTRALIA

Participation in this research is entirely your choice. Only those people who give their informed
consent will be included in the project. Whether or not you decide to participate, your decision will
not disadvantage you or affect the care you receive from the John Hunter Hospital in any way.

If you do decide to participate, you may withdraw from the project at any time without giving a reason
and have the option of withdrawing any data which identifies you.

How much time will it take?

The survey should take approximately 10 te 15 minutes to complete. If you are called in for your
scan when you are completing the survey, we will just use the answers you have given us up to that

point.

What are the risks and benefits of participating?

By participating in this research, you will be providing important information, which may improve the
imaging experience for future patients.

There are few risks associated with this research. In some circumstances, the survey may make you
feel anxious. In this instance, the research and medical imaging teams will be on hand to provide
assistance. Where additional support is needed you are encouraged to discuss concerns with your
doctor andior contact the NSW Mental Health Line on 1800 011 511 (24-hour telephone service
operating seven days a week).

How will your privacy be protected?

Any information collected by the researchers which might identify you will be stored securely and
only accessed by the researchers unless you consent otherwise, except as required by law. Data
which identifies you will be stored separately in a password protected file on the University of
MNewcastle network drive. A unigue identification number will be used to link your information. Data
will be retained at the University of Newcastle for a minimum of 7 years.

How will the information collected be used?

Data from this study will be reported in scientific journals, in a thesis to be submitted for Lisa
Richards’ doctoral studies at the University of Newcastle, and may be presented at scientific
conferences. Individual participants will not be identified in any reports arising from this project. Non-
identifiable data may also be shared with other parties to encourage scientific scrutiny, and to
conftribute to further research and public knowledge, or as required by law.

What do you need to do to participate?

Please read this Information Statement and be sure you understand its contents. If there is anything
you do not understand, or you have guestions, contact the researcher.

Further information

If you would like further information please contact Ms Lisa Richards on 1800 084 755 or
Lisa.Richards@newcastle.edu.au.

Thank you for considering this invitation.
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FACULTY OF HEALTH AND MEDICINE

THE UNIVERSITY OF

NEWCASTLE

AUSTRALIA

Dr Lisa Mackenzie Ms Lisa Richards
Research Fellow PhD candidate

Complaints about this research

This research has been approved by the Hunter New England Human Research Ethics Committee
of Hunter Mew England Local Health District, Reference 16/10M19%5.11.

Should you have concerns about your rights as a participant in this research, or you have a
complaint about the manner in which the research is conducted, it may be given to the researcher,
or, if an independent person is preferred, to Dr Nicole Gerrand, Manager, Research Ethies and
Governance Unit, Hunter New England Human Research Ethics Committee, Hunter New England
Local Health District, Locked Bag 1, New Lambton NSW 2305, telephone (02) 49214950, email
Hnehrec@hnehealth.nsw.gov.au
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Appendix 2.4: Patient survey

Patient Survey - Document Version 2.0; dated 06/12/2016

THE UNIVERSITY OF

NEWCASTLE

AUSTRALIA

Patient Survey

Thank you for taking the time to complete this survey enfitled: Preparing for CT and MRI scans: Patients’
information preferences and expernences

This survey should take 10 - 15 minutes to complete. If you are called in for your appointment before you
have answered all of the questions, the researcher will collect the iPad from you. We will sfill use your
answers to the questions you have completed.

# Secfion A asks about you and your scan

# Secfion B asks about your intemet use

# Secfion C asks about the type of information you received about the scan
# Secfion D asks about you

If you have any questions, or would like to discuss this study further, please speak with the researcher who
provided you with this iPad, or contact Ms. Lisa Richards by phone on 1800 084 755 (free call).

If any of the questions cause you distress, we encourage you to discuss your concems with your doctor
and/ar contact the N3W Mental Health line on 1800 011 511 (free call).
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SECTION A: ABOUT YOU AND YOUR SCAN

This section asks about you. Please circle the most appropriate response option.

Al. Are you male or female? 1 Male
2 Female
A2, What is your age?
Flease click the response box to I
access the number pad and select
YOour age.
A3, What is your postcode@
Ad, What type of scan are you having 1 CT
2
today? MR
3 Don't know [go to Section B)
A5, Haowve you had this type of scan 1 Mo, | have not had this scan before
before?

2 Yes, less than one year ago
3 Yes one year or more ago
4

Don’t know
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SECTION B: YOUR INTERNET USE

The following guestions ask about your experience using the intemet. Please circle the most appropriate

response apfion.
B1. Do you have access fo the intemet 1 Mo (progress fo Section C)
for personal use?
2 Yes
Personal use includes, for example,
email, banking, social networking,
purchasing goods or services,
entertainment and educational
acfivifies.
B2. How often do you access the 1 Less than once a month
i 2
internet for personal uses 2 Once amonth
Pe\rsqnaf use mcfude_es, for exan:]pl'e, 3 Afew fimes a month
email, banking, social networking,
purchasing goods or services, 4 Afewtimes a week
enfgr_h_:rrnmen! and educational 5 About once a day
acfivities.
& Severdl fimes a day
B3. Have you searched the infermet for 1 Mo
information to help you prepare for
2 Yes
YOuUr scane
3 Don't know

The following guestions ask you for your opinion and about your experience using the Intemet for health
information. For each statement, please circle the response that best reflects your apinion and experience
right now.

BS.

Bé.

B7.

Strongly
disagree

| know what health
resources are avaiable 1
an the intermet

| know where to find

helpful health resources 1
an the infermet

| know how 1o find

helpful health resources 1
an the infermet

| know how to use the
internet fo answer my 1
quesfions about health

| know how to use the
health information | find
an the Internet to help
me

Undecided Agree Strongly
agree
3 4 5
3 4 5
3 4 5
3 4 5
3 4 5
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BY.

B10.

B11.
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| have the skills | need o
evaluate the health
resources | find on the
infernet

| can tell high quality
from low quality health
resources on the intermet

| feel confident in using
information from the
internet to make hedlth
decisions



SECTION C: INFORMATION ABOUT THE SCAN

The following questions ask about information you were given when arriving for your scan today.

Cl. Since arriving at your appoinfment, 1 Mo, but | wanted some information
have you received information 2 No, but| didn't want any information
about your scang

3 Yes, and | wanted this information
4 Yes, but | didn"t want this information
C2.  Since arriving at your appoinfment, 1 Mo, but | wanted some information

have you received informafion

about the risks associated with your

sCcang

Mo, but | didn't want any information

Yes, and | wanted this information

B W R

Yes, but | didn't want this information

The next section asks about the information you were given by a health professional or other imaging

department staff before arriving for your scan today. Please do not include information that you sourced by
yourself. Flease circle the answer that best reflects your experience.

Cé.

c7.

C9.

Before arriving for your scan
today, were you given any
information about:

Why your doctor refered you
for a CT or MRl scan?

The benefits of having a CT or
MRI scang

Steps you needed to take to
prepare for your scan in the
day(s) before your
appointment (e.g. blood
tests)2

Who to speak to if you had
any questions about the scan
in the week(s) before your
appointments

Where to find information
about any aspects related to
the scang

How to manage scan-related
fear or anxiety befare the
sCcang

What to eat or drink on the
day of the scan?

No, but | No, butldidn't  Yes, and | Yes, but |
wanted this want this wanted this didn't want
information information information this

information
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
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c10.

CI1L.

ciz.

C1a.

Cl4.

C15.

C1é.

c17.

C18.

Cc19.

278

Before grriving for your scan
today, were you given any
information about:

Where to park in the hospital2

How to find the imaging
department in the hospitalg

What to bring with you to the
scan appointment (e.g. prior
scan results) 2

Whether someone should
come with you ta the scan?

How long you will have to
wait in the department
before having the scan?

Whether you will need an
injection at the scan®

What yvou will be asked to
wear during the scan?

What the scanner looks like?
Being required to lie on a

table that moves in and out
of the scanner?

Wheo will be with you during
the scang

How the scanner takes
images of the body?

What you will see during the
scang

What you will hear during the
sCang

Any physical sensafions you
may feel during the scan?

whether you can move
during the scan?

How long the scan will take?

Any risks associated with the
scang

No, but |
wanted this
information

Mo, but | didn't
want this
information

Yes, and |
wanted this
infermation

Yes, but |
didn't want
this
information

4



Before arriving for your scan
today, were you given any
information about:

What to do if you suffer from
claustrophobia?

Claustrophobia is a fear of
confined spaces

How to manage scan-related
fear or anxiety during the
sCang

How to alert the radiographer
if you have questions or
concems durng the scan?

A radiographer is a
healthcare professional who
specialises in imaging the
body.

How long you will have fo
stay at the department after
the scan®

Whether you can drive home
from the scan?

Any after-effects in the day(s)
following the scan?

How to manage scan-related
fear or anxiety after the
scan’e

When ta expect the results of
the scane

How you will receive the
results of the scan?

No, but | No, but | didn't Yes, and | Yes, but |

wanted this
information

want this wanted this didn't want
information information this

information

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

The following questions are about your preferences for being given information about your scan.

C3s.

Who would you have prefered to
receive most of the information fram

about preparing for your scan?

(Please circle one response anly)

= B~ tn & L K

General Practitioner / Doctor
Radiographer

Murse

Physiotherapist

Medical Imaging Receptionist

Don't know

Other (please specify)
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C37. Inwhat format would you have 1 Lsten to information being spoken fo me
prefered to have receive most of 2 Read written information
the information about preparing for . )
your scan? 3 Look af pictures or diagrams
3 4 Look at and listen to video clips
(Please circle one response only)
C38. How long before the scan would you 1 Less than one week before the scan

have prefemred to receive most of
the information about preparing for
your appointments

One week or more before the scan
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SECTION D: ABOUT YOU

This section asks about you. Pledse circle the most approprate response option.

D1. What is your marital status?

F- N~ I

Single, never mamied
Mamied or living with partner
Separafed or divorced
Widowed

D2. What is the highest level of
education you have completedz

o tn B D R =

Year 10/5chool Certificate or lower
Higher School Certificate

Diploma f Trade Cerlificafe
Bachelor degree

Postgraduate degree

Other (please specify)

D3. In general, how much information do
you like to have about your healthz

(4]

Mo information
Some information

Alot of information

D4. In general, how would you rate your
overall health?

o B W M

Poor

Fair

Good
Very good

Excellent

If you have any questions, or would like to discuss this study further, please speak with the researcher who
provided you with this tablet, or contact Ms. Lisa Richards on Ph: 1800 084 755

If reading these guesfions cause you any distress, we encourage you fo discuss your concerns with your
doctor and/or contact the NSW Mental Hedlth Line on Ph: 1800011 511

END OF SURVEY

THANK YOU!
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Abstract

Background: Medical imaging outpatients often experience inadequate information provision and report high levels of
anxiety. However, no studies have assessed patients’ receipt of preparatory information in this setting. Objective: To
examine medical imaging outpatients’ perceived receipt or non-receipt of preparatory information from health professionals
and imaging department staff prior to their procedure. Method: Computed tomography and magnetic resonance imaging
outpatients at one Australian hospital self-completed a touchscreen computer survey assessing their perceived receipt of 33
guideline-recommended preparatory information items. Results: Of 317 eligible patients, 280 (88%) consented to participate.
Eight percent (95% confidence interval: 5%-12%) of participants reported receiving all information items. The median number
of information items not received was |8 (interquartile range: 8-25). Items most frequently endorsed as “not received” were:
how te manage anxiety after (74%) and during the scan (69%). ltems most commonly endorsed as “received” were: reason for
referral (85%) and how to find the imaging department (74%). Conclusion: Few medical imaging outpatients recalled receiving
recommended preparatory information. Preparatory communication needs to be improved to better meet patient-centered
service imperatives.

Keywords
communication, patient education, imaging, survey data

Magnetic resonance imaging (MRI) and computed tomo-
graphy (CT) medical imaging outpatients are an increasing
population undergoing a potentially threatening, high tech-
nology medical procedure, who require such preparatory

Introduction

International medical imaging bodies endorse the impor-
tance of appropriately communicating procedural risks and
benefits to patients before the point of care (1-5). Providing
comprehensive preparatory information is a legal and ethical

imperative, as it supports patient autonomy, quality of care,
and informed patient consent (1-7). The provision of this
information may also improve patient outcomes, such as
reducing anxiety and distress (8). General recommendations
regarding preparation for potentially threatening medical
procedures highlight the need to communicate procedural,
behavioral, sensory, and psychosocial information (9,10).
This information refers, respectively, to the sequence of
events and equipment to be used, the patient’s role in facil-
itating the procedure, the sensations that will be felt, and the
management of emotions and should relate to the time
before, during, and after the procedure (9-12).

" Faculty of Health and Medicine, Health Behaviour Research Collaborative,
School of Medicine and Public Health, University of Newcastle, Callaghan,
New South Wales, Australia

2 Priority Research Centre for Health Behaviour, University of Newcastle,
Callaghan, Mew South Wales, Australia

* Hunter Medical Research Institute, New Lambton Heights, New South
Wales, Australia

* Hunter New England Imaging, John Hunter Hospital, New Lambton
Heights, New South Wales, Australia

Corresponding Author:

Lisa L Hyde, Public Health/HBRC, HMRI Building, University of Newcastle,
Callaghan, New South Wales 2308, Australia.

Ermail: Lisa.L Hyde{@uon.edu.au

@@ Creative Commons MNon Commercial CC BY-MC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0
License (http://www.creativecommons.orgflicenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further
[

permission provided the original work is ateributed as specified on the SAGE and Open Access pages (https://us sagepub.com/en-us/nam/open-access-at-sage).

288



Hyde et al

297

information. For example, in Australia, the four year service
growth rate since 2010 for MRI and CT scans was 47 4% and
29 4%, respectively (13). Similar growth has been seen inter-
nationally, including in the United States, Canada, and Tur-
key (14.15). Although these procedures occur frequently,
they are considered potentially threatening because of their
association with high levels of anxiety (16-19). Consistent
with broader international literature, a recent Australian
study found that 56% of MRI and 59% of CT outpatients
reported raised state anxiety (using the short-form state scale
of the State-Trait Anxiety Inventory) prior to undergoing
their procedure (20). Such anxiety contributes to patients
feeling a loss of control during the procedure (17,19).
Research findings in France, the United States, and Scotland
suggest that communication could be improved for these
patients (16,21,22). Inadequate communication prior to diag-
nostic medical procedures contributes to negative patient
experiences (23), and efforts are being made to enhance
patient—provider communication within medical imaging
settings (24-26). However, very limited research has
assessed MRI and CT medical imaging outpatients’ experi-
ences with receiving preparatory information, and no
Australian-based studies have been completed. Therefore,
this study examined MRI and CT medical imaging outpati-
ents’ perceived receipt and non-receipt of preparatory infor-
mation from health professionals and imaging department
staff prior to their imaging procedure.

Methods
Design and Setting

A cross-sectional survey of medical imaging outpatients
scheduled for MRI or CT examinations was conducted in
one medical imaging clinic within the John Hunter Hospital
located in Newcastle, New South Wales, Australia. In this
setting, MRI and CT medical imaging outpatients are typi-
cally provided with mailed written preparatory information
and verbal information when scheduling and attending their
appointment.

Sample

Eligible patients were: (a) attending for an outpatient MRI or
CT appointment at the Hunter New England Medical Ima-
ging Department at John Hunter Hospital and (b) 18 years or
older. Patients were excluded if they had (a) insufficient
English language proficiency or (b) a cognitive or physical
impairment that precluded informed consent and/or survey
completion.

Procedure

Medical imaging receptionists identified potentially eligible
patients when they presented for their appointment,
informed them about the research, and invited them to speak
with a trained researcher. The researcher provided interested

patients with written and verbal information about the study
and gained verbal informed consent to participate. The age,
gender, and scan type of non-consenting patients was
recorded with their permission.

Patients who consented to participate were provided with
a tablet computer and asked to self-complete an online ques-
tionnaire prior to their scan. The researcher was available to
help participants who had difficulties using the tablet com-
puter, and paper and pen versions of the questionnaire were
available for those who requested it. If the patient was called
for their procedure prior to finishing the questionnaire, only
those questions that had been completed were used for data
analysis. Ethics approval was obtained from the Human
Research Ethics Committees of the Hunter New England
Local Health District (16/10/19/5.11) and University of
Newcastle (H-2016-0386).

Measure

Patient perceived receipt of information. Patient perceived
receipt of information was measured using a series of
investigator-developed items. General standards addressing
patient preparation for potentially threatening medical pro-
cedures were initially used to identify the preparatory
domains (ie, procedural, behavioral, sensory, and psychoso-
cial) that items should address (9,10,27). Domain-related
items were developed using these general standards
(9,10,27). As this study was based in Australia, items were
also informed by the Royal Australian and New Zealand
College of Radiologists (RANZCR) Standards of Practice
(2), consumer materials (28,29), and informed consent
guidelines (1). Behavioral scientists, radiographers, and ima-
ging department management staff initially reviewed and
agreed upon the face validity of the questionnaire. This ver-
sion was then reviewed by members of the general public
and health professionals in the aging, disability, and nursing
sector, for ease of comprehension and completion time.
Minor amendments to survey item wording and screen pre-
sentation were made. The revised questionnaire was pilot-
tested with patients across a two week period in the medical
imaging department, which resulted in further changes to
item structure and presentation. The final questionnaire
included 33 items that asked participants whether they had
received information from imaging department staff or
health care professionals prior to arriving for the scan pro-
cedure, with response options: “wo, but I wanted this
information”, “no, but I didn't want this information”, “ves,
but I didn't want this information”, and “ves, and I wanted
this information”. This analysis was centered on patient
experiences with receiving information, given the legal and
ethical implications, as well as the requirement for informa-
tion delivery to facilitate patient preparation. As such, “no™
responses and “yes” responses were combined to indicate the
non-receipt and receipt of preparatory information, respec-
tively. The internal consistency (Kuder-Richardson
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coefticient) of these dichotomized preparatory information
items was 0.96 (30).

Study Factors

Sociodemographic and scan characteristics. Standard items
assessed age, gender, marital status, highest level of educa-
tion completed, postcode, scan type, and prior scans. Post-
code was mapped to the Accessibility/Remoteness Index of
Australia Plus (ARIA + 2011) classification to examine
remoteness (31).

Data Analysis

The gender, age group (<65 years vs =65 years), and scan
type of consenters and non-consenters were compared using
chi-square tests. The median number of received and non-
received 1tems (and interquartile range [IQR]) were reported
due to non-normally distributed data. The proportion of par-
ticipants reporting (a) non-receipt of each information item
and (b) 0 to 33 non-received information items was calcu-
lated with 95% confidence intervals (Cls). Due to an absence
of theoretically or empirically sound hypotheses, this study
was not powered to explore patient characteristics associated
with perceived receipt or non-receipt of information.

Results
Sample

Of the 394 patients considered for the study during the six
week recruitment period, 317 were eligible and invited to
speak with the researchers. Of eligible patients, 280 (88%)
consented to take part in the study. There was no significant
difference between consenters and non-consenters based on
gender (y* = 2.200; P = .138) and age group (3> = 0.003;
P = 956). Significantly more CT patients than MRI patients
declined the study participation invitation (3* = 6.565: P =
010). Of consenting participants, 273 (98%) started the sur-
vey, 234 (84%) started “information received” items, 218
(78%) completed these items, and 208 (74%) completed all
survey items. There were no significant differences in parti-
cipant characteristics between those who did and did not
complete all survey items (gender: )gz = 0614, P = 433;
age: y° = 0.537, P = 464; scan: y° = 0.095, P = 758).
Table | provides a summary of the sociodemographic and
scan characteristics of participants who started the survey.

Self-Reported Non-Receipt of Preparatory
Information ltems

The median number of preparatory information items
received was 15 (IQR 8-25) and non-received information
items was 18 (IQR 8-25). Eight percent (95% CI: 5%-12%)
of participants reported receiving all preparatory information
items, whereas 69% (95% CI: 63%-75%) reported not hav-
ing received at least 10 information items, and 45%, (95% CI:
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Table |. Partcipant Sociodemographic, Scan, and Information
Preference Profile.”

Characteristic n (%)
Mean years of age (SD) 57 (14)
Gender

Male 130 (48%)

Female 142 (52%)
Marital status

Married or living with partmer 133 (63%)

Single or never married 28 (13%)

Divorced or separated 34 (16%)

Widowed 17 (8%)
Education completed

High school or less 195 (71%)

More than high schoaol 78 (29%)
Geographic locatien

Metropolitan 209 (78%)

MNonmetropolitan 59 (22%)
Scan type

cT 108 (40%)

MRI 157 (59%)

Don't know 3 (1%)
Prior scans

Mot had scan before 66 (25%)

Had scan <| year ago 93 (35%)

Had scan > | year ago 97 (37%)

Don't know 8 (3%)

Abbreviations: CT, computed tomography: MRI, magnetic resonance
imaging; 5D, standard deviation.

N =273, completed at least | item. ltem sample sizes vary due to missing
data.

39%-52%) reported not having received at least 20 informa-
tion items. As shown in Table 2, the proportion of respon-
dents who reported not having received each preparatory
information item from health professionals prior to their scan
ranged between 15% and 74%.

Discussion

This study explored patient experiences in relation to pre-
paratory information communication in an Australian med-
ical imaging setting. MRI and CT medical imaging
outpatients perceived that they received approximately half
of the assessed preparatory information items from health
professionals and imaging department staff prior to their
scan. These findings suggest that future improvements are
needed to better meet patient-centered, legal, and ethical
imperatives associated with preparatory information
delivery.

Most Patients Received Information About Scan Type,
Reason for Referral, and Appointment Practicalities

Consistent with Chesson et al.’s (2002) Scottish cross-
sectional study of 372 medical imaging outpatients, which
reported that 82% of respondents were aware of why their
examination was required, 835% of participants in this study
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Table 2. Prevalence of Patient Perceived Nonreceipt of
Preparatory Information Items.”

Prevalence of Patient
Perceived Non-Receipt
of Preparatory

Rank ltem Information ltemns
I How to manage scan-related fear 150 (74%)
or anxiety after the scan!
2 How to manage scan-related fear 151 (69%)
or anxiety during the scan!
3 Who will be with you during the 149 (86%)
scan!
4 How to manage scan-related fear I51 (65%)
or anxiety before the scan!?
Whart you will see during the scan? 147 (65%)
[ Any after-effects in the day/s 129 (63%)
following the scan?
Whether someone should come 144 (63%)
with you to the scan?
8 Where to find information about 144 (62%)
any aspects related to the scan?
9 How to alert the radiographer if 135 (61%)
you have questions or concerns
during the scan!
[0 How the scanner takes images of 132 (59%)
the body?
12 Any physical sensations you may 130 (58%)
feel during the scan?
Whether you can drive home from 127 (58%)
the scan!
4  What to do if you suffer from 125 (56%)
claustrophaobia?
How long you will have to stay at 123 (56%)
the department after the scan!
I5  What the scanner looks like? 124 (55%)
I8  What you will hear during the 122 (54%)
scan!
Where to park in the hospital? 124 (54%)
Whether you can move during the 122 (545%)
scan?
20 When to expect the results of the 105 (515%)
scan!
What you will be asked to wear 117 (51%)
during the scan!
21 Any risks associated with the scan? 113 (50%)
23 Whether you will need an injection 102 (45%)
at the scan!
Who to speak to if you had any 104 (45%)
questions about the scan in the
week/s before your
appointment!
24 Being required to lie on a table that 99 (43%)
moves in and out of the scanner?
26 How you will receive the results of 84 (41%)
the scan?
How long the scan will ke? 92 (41%)
28  The benefits of having a CT or MRI 86 (37%)
scan!
How long you will have to wait in 84 (37%)
the department before having
the scan?
(continued)

Table 2. (contnued)

Prevalence of Patient
Perceived Non-Receipt
of Preparatory

Rank ltem Information ltems

29 Steps you needed to take to 80 (34%)
prepare for your scan in the day/
s before your appointment?

30 What to eat or drink on the day of 78 (33%)
the scan!

31 What to bring to the scan (eg, 70 (31%)
prior scan results)!

32  How to find the imaging 60 (26%)
department in the hospital!

33 Why your docter referred you for 35 (15%)

a CT or MR scan?

Abbreviations: CT, computed tomography; MRI, magnetic resonance
imaging.

N = 134, completed at least | item. Item sample sizes vary due to
missing data.

had received information about the reason for referral (22).
Similarly, when arriving for their procedure, 99% of parti-
cipants in this study were able to self-report the type of scan
they were attending for. Information addressing the type and
requirement for the scan was therefore received by patients,
indicating appropriate service delivery in this element of
preparatory communication.

At least two-thirds of patients reported they had received
information that could facilitate timely appointment atten-
dance and enhanced imaging quality: how to find the ima-
ging department (74%), what to bring to the scan (69%),
what to eat or drink (67%), and steps to prepare beforehand
(66%). These findings align with a small US-based study
conducted with patients undergoing diagnostic medical
interventions, where a majority of participants, or their fam-
ilies, recalled receiving procedural (97.9%) or behavioral
(100%) information about the intervention (23). Our study
findings may reflect that the appointment letter received by
patients specifies how to find the imaging department and
what to bring to the scan. Alternatively, these findings may
indicate that patients place a higher level of importance on
practical aspects of preparation, which is reflected in higher
rates of recall of this information. Future research is needed
to assess the concordance between information delivery and
patient-reported information needs, as well as the impact of
patient-centered information provision on patient outcomes.

Some Imaging-Specific and General Preparatory
Information Items Were Commonly Not Received

Up to 74% of respondents perceived that they had not
received preparatory information items from medical ima-
ging department staff or other health professionals prior
to their scan. This included between 37% and 50% report-
ing not having received items required for informed
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consent (ie, procedural risks, benefits, and who to speak
to with questions), despite being recommended by
RANZCR Medical Imaging Consent Guidelines (1), and
literature suggesting that receipt of the right amount of
such information can reduce pre-procedural anxiety (32).
However, these findings mirror those of otorhinolaryngol-
ogy head and neck surgery patients preparing for invasive
diagnostic or therapeutic medical procedures, in which
patient recall of risk-related information ranged between
35% and 54% (33). While factors including patient age,
education, time since information provision, and per-
ceived relevance of information may influence recall
rates (33), these findings indicate that there is room to
improve information provision prior to medical imaging
procedures and current practices may not be meeting
medical imaging-specific standards.

Some general standards for preparation for potentially
threatening medical procedures were also commonly not met
in this medical imaging setting. Despite MRI and CT med-
ical imaging outpatients experiencing high levels of anxiety
(16-18), which is associated with procedure terminations,
motion artifacts, and reduced diagnostic utility of images
(18,34), information on how to manage anxiety before, dur-
ing, and after the scan were among the most commaonly non-
received items (ie, by 65%-74% of respondents). This gap in
patient-reported receipt of information may be a result of
misalignment between medical imaging guidelines (which
do not explicitly mandate the provision of such information)
(2,4.5) and broader preparatory guidelines (which do recom-
mend the delivery of anxiety-related information) (9,10).
Although Australian and international medical imaging bod-
ies advocate the importance of emotional support and alle-
viation of patient anxiety (3,29,35), these findings suggest a
need for standards that more clearly guide communication of
psychosocial information to patients.

The pre-procedural timing of survey completion is
another important consideration for information provision
findings. It is likely that the information required for
informed consent is provided when patients attend for their
scan. Additionally, anxiety management strategies, such as
telling the patient that they can press the alert buzzer if they
become uncomfortable, may be provided at the point of care
when presenting the scan room and equipment. However,
providing information in advance of potentially threatening
medical procedures has been suggested to increase patient
preparation and participation in health care (36). Further
research is needed to assess medical imaging outpatients’
post-procedural perceptions of information provision and
whether the timing of information delivery meets patients’
needs. There is also a lack of clarity about what low inten-
sity, evidence-based approaches may assist patients to self-
manage imaging-related anxiety (8,37). Consequently, we
are undertaking a randomized controlled trial to test the
impact of an information intervention on reducing anxiety
among medical imaging outpatients.
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Most Imaging Patients Are Left to Self-Source
Information About Their Scan

Over half (62%) of the respondents reported not being
informed of where to find further information about the scan.
Medical imaging outpatients who self-source information
most commonly do so from family and friends, drawing the
accuracy of sourced information into question (22). To
ensure information seekers’ needs are met by credible
sources, there is a need to enhance patient awareness of
reliable information materials that are developed by peak
medical imaging bodies.

Limitations
This research was designed to establish current patterns of
preparatory information receipt, in order to inform service-
wide improvements that may benefit all MRI and CT out-
patients. This study was not intended to assess preparatory
information receipt among medical imaging inpatients nor
was it designed to test for differences in information receipt
by specific CT or MRI scan type. Although the sample size
was small relative to the volume of outpatients attending the
department annually, it was sufficient for detecting preva-
lence estimates with 95% Cls with 7% margin of error
Findings may not generalize beyond the single, large metro-
politan medical imaging department study setting. However,
the age and gender profile of the sample was similar to that
of participants in other large Australian (38,39) and interna-
tional studies (40.41) with medical imaging outpatients.
Significantly more CT patients than MRI patients refused
study participation, suggesting that the sample is less repre-
sentative of CT patients. This may be due to some CT
patients being asked to arrive at least 15 minutes in advance
of their scheduled appointment (vs 30 minutes for MRI
patients), thus perceiving they have insufficient time to par-
ticipate in the research prior to their scan. The exclusion of
those with insufficient English to allow survey completion
may have led to an underestimation of the proportion of
medical imaging patients who didn’t receive information
items (42). Patient self-report may have been influenced
by recall bias, however, patient perceptions of past commu-
nication have been supgested to influence present health
behaviors (43). While further evaluation of the psychometric
properties of the information receipt measure is required,
item development was informed by relevant guidelines, stan-
dards, and expert views and demonstrated excellent internal
consistency.

Conclusion

This study contributes important knowledge regarding key
preparatory information items that are commonly received
and not received by MRI and CT medical imaging outpati-
ents, and may inform enhanced medical imaging preparation
guidelines and improved forms of information delivery.
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Although information relating to scan type, reason for refer-
ral, and practicalities are commonly received, these findings
sugpest that not all recommended preparatory information is
provided to patients. Further research is needed to assess
whether current information provision is aligned with patient
preferences for this information and determine the impact
that preparatory information has on patient outcomes.
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Objective: Responsiveness to information preferences is key to high-quality, patient-centred care. This
study examined the top ten preparatory information items not delivered in accordance with medical
imaging outpatients’ preferences, and patient characteristics associated with reporting a greater number
of unmet information preferences.

Methods: Magnetic resonance imaging and computed tomography outpatients were recruited
consecutively in one major public hospital waiting room. Participants self-administered a touchscreen
computer questionnaire assessing their sociodemographic and scan characteristics, and unmet
preferences for 33 guideline-endorsed preparatory information items.

Results: Of 317 eligible patients, 280 (88%) consented to participate. Given equal rankings, the top ten
unmet information preferences included 13 items which were endorsed by at least 25% of participants,
and commonly related to receiving ‘too little” information. One item related to the pre-scan period, seven
items to the scan period and five items to the post-scan period. None of the patient characteristics
examined were significantly associated with reporting a greater number of unmet information
preferences.

Conclusion: There is room to improve responsiveness to medical imaging outpatients’ preparatory
information preferences. Improvements should be targeted at individuals, rather than groups defined by
sociodemographic or scan characteristics.

Practice Implications: A standardised approach to addressing individual patient’s information preferences
is needed.

Keywords:

Computed tomography
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Information preferences
Magnetic resonance imaging
Patient-centred care
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1. Introduction styles are typically associated with higher rates of patient
satisfaction than more paternalistic, provider-centred approaches
[4,5], and may lead to improved health outcomes, including
enhanced medical decision-making, and improved physical and

emotional health [6,7]. Whilst it is increasingly acknowledged that

1.1. How can we assess whether health information provision is
patient-centred?

A key pillar of high-quality patient-centred care is responsive-
ness to patient needs, values and preferences [ 1-3]. This includes
the delivery of patients” preferred format, amount and timing of
health-related information [1-3]. Patient-centred communication

* Corresponding author at: Public Health/HBRC, HMRI Building, University of
Mewcastle, Callaghan, NSW 2308, Australia.
E-mail address: Lisa L Hyde@uon.edu.au (L Hyde).

https://dolorg/10.1016].pec 2018.05.025
0738-3991/0 2018 Elsevier B.V. All rights reserved.

information should be made available to patients in a variety of
formats, less is known about how to improve responsiveness to
patient’s preferences for amount of information, including how
much information patients want at key points in the trajectory of
care [3,8]. Patients who receive less information than they want
can be characterised as having an unmet information need, whilst
patients who receive either too much or too little information can
be characterised as having an unmet information preference. Too
little information can result in heightened anxiety and distress
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[9,10], and too much information can overwhelm patients and
increase anxiety levels [11,12]. As such, assessment of patient's
unmet information preferences can help to identify areas where
patient-centred communication could be improved. Despite this,
research has tended to focus on patients’ unmet informarion needs
[13-16].

1.2. Does patient-centred information provision vary by patient
subgroup?

Studies in oncology and rheumatology settings have indicated
that patients’ unmet needs for more information vary according to
patient characteristics such as age [14-17], stage of illness [17-19]
and physical functioning [14,16,17). The assessment of factors
associated with a greater number of unmet information prefer-
ences is important for informing the development of targeted
strategies to improve care, yet remains under-studied. Further-
more, despite findings which suggest that the most frequent
information needs are treatment-related [19], little research has
been conducted with general populations undergoing anxiety-
provoking medical procedures. The research that has been
conducted commonly focuses on preparatory information provi-
sion prior to surgery | 20-24). There is a need for research assessing
patient-centred information delivery relating to other potentially
threatening medical procedures.

1.3. Is preparatory information provision prior to medical imaging
procedures patient-centred?

Adequate communication of preparatory information prior to
potentially threatening medical procedures is important, as it
allows the patient to anticipate what is coming and reassures them
of the normality of their experience [9]. Preparatory information
should address procedural, sensory, psychosocial and behavioural
aspects of care, which refers, respectively, to the sequence of
events and equipment to be used, sensations that will be felt,
management of emotions and patient’s role in facilitating the
procedure [25-27]. The number of patients undergoing potentially
threatening medical imaging procedures, such as magnetic
resonance imaging (MRI) and computed tomography (CT) scans,
has increased over time |28 ). These procedures are associated with
high anxiety levels [29,30] which has been suggested to increase
procedure delays or terminations, and resultantly impacts on
patient wellbeing, and service timeliness, coordination and quality
[21,32]. However, little research assesses whether information
provision aligns with patient preferences in this setting. Tharnton
and colleagues’ USA-based qualitative study of cancer patients
found that participants often wanted a wide range of medical
imaging information yet were regularly left to initiate these
discussions themselves [33]. Similarly, Ollivier and colleagues
reported that French cancer patients undergoing MRI and CT scans
needed greater reassurance and procedural explanations [30].
These findings highlight that most of the research in this area has
focused on cancer and emphasise the need for studies assessing
unmet information preferences across general CT and MRI
outpatient settings. This research should identify specific infor-
mation items commonly reported as unmet preferences, so that
findings translate to clearly defined areas for future practice
improvement.

This study aims to identify, among MRI and CT medical imaging
outpatients:

11 The ten most prevalent preparatory information content
items reported as unmet information preferences (ie.
participants perceived they were given too little or too much
information); and
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2 Sociodemographic, scan and information preference charac-
teristics associated with reporting a greater number of unmet
information preferences,

2. Methods
21. Design and setting

A cross-sectional survey of CT and MRI medical imaging
outpatients was conducted over six weeks in one medical imaging
clinic in the John Hunter Hospital located in Newcastle, NSW,
Australia. This study is reported in accordance with the STROBE
checklist of observational studies in epidemiology [34].

22, Participants

Eligible participants were: (i) attending for an outpatient CT
or MRl appointment at the Hunter New England Medical
Imaging Depariment at John Hunter Hospital; and (ii) 18 years
or older. Inclusion was not restricted to specific medical
conditions being investigated by these diagnostic scans. Partic-
ipants were excluded if they (i) had poor English proficiency as
determined by medical imaging reception staff; or (ii) had a
cognitive or physical impairment precluding informed consent
andfor survey completion.

2.3. Procedure

Medical imaging receptionists identified potentially eligible
patients presenting for their appointment, informed them about
the research and invited them to speak with a trained researcher.
The researcher provided interested patients with written and
verhal study information, and gained verbal consent to participate.
The age, gender and scan type of non-consenting patients was
recorded with their permission.

Patients who consented to participate were provided with a
tablet computer and asked to self-complete an online question-
naire prior to their scan. The researcher was available to help
participants who had difficulties using the tablet computer, and
paper-and-pen versions of the questionnaire were available upon
request. If the patient was called for their procedure prior to
finishing the questionnaire, only those questions that had been
completed were analysed. Ethics approval was obtained from the
Human Research Ethics Committees of the Hunter New England
Local Health District (16/10/19/5.11) and University of Newcastle
(H-2016-0386).

2.4, Unmet information preferences measure

24.1. Development

Unmet information preferences were measured using a series
of investigator-developed items. General standards addressing
patient preparation for potentially threatening medical procedures
were initially used to identify preparatory domains (ie. procedural,
behavioural, sensory, psychosecial) that items should address [25-
27). Domain-related items were developed using these general
standards [25-27), as well as Royal Australian and New Zealand
College of Radiologists (RANZCR) Standards of Practice [35),
consumer materials [36,27] and informed consent guidelines
|3&]. The items were applicable to patients having MRI or CT scans.
Behavioural scientists, radiographers and health administrators
initially reviewed and agreed upon the face wvalidity of the
questionnaire.
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2.4.2 Pilot testing

Members of the general public and health professionals in the
ageing, disability and nursing sector reviewed the questionnaire
for item comprehension and completion time. Minor amendments
to item wording and screen presentation were made based on the
feedback. Prior to data collection, the revised questionnaire and
recruitment protocol were tested with 134 MRI and CT outpatients
|mean years of age (SD)=53.6 (15.8); 61% female; 51.6% MRI| in the
medical imaging department over a two week period. This
timeframe ensured that the recruitment protocol was appropri-
ately tested given high rotation of medical imaging receptionists in
the study setting. Further changes to item structure and
presentation were made.

243 Final version

The final questionnaire included an explanation indicating that
the items related to information that participants were given by a
health professional or other imaging department staff before
arriving for their scan. The item stem “Before arriving for your scan
today, were you given any information about . . ", was followed by a
list of 33 items of information (refer Appendix A). Participants
were asked to respond either: ‘no, but I wanted this information’, "no,
but | didn’t want this information’, ‘yes, but | didn't want this
information’, and ‘yes, and | wanted this information”. Item
presentation was randomised using computer algorithms to
reduce systematic bias in missing data and account for potential
order effects [39). An unmet information preference was defined as
items where there was discordance between patient preferences
and experiences [40]. Responses indicating the receipt of too little
(no, bur I wanted this information) and too much (yes, but I didn't
want this information) information were therefore combined to
indicate an unmet information preference. The internal consisten-
¢y (Kuder-Richardson coefficient) of these dichotomised informa-
tion items was 0.94 [41]).

25, Study factors

Sociodemographic, scan and information preference character-
istics included: age, gender, residential postcode, scan type, prior

Considered n = 3%4

scans, marital status, highest level of education completed,
perceived overall health, and preference for amount of health
information. Postcode was mapped to the Accessibility/Remote-
ness Index of Australia Plus (ARIA + 2011) classification to examine
remoteness [42], and categorised as metropolitan (major cities of
Australia) or non-metropelitan (inner regional, outer regional,
remote or very remote Australia)

2.6. Data analysis

Toinvestigate consent bias, the gender, age group (< 65 years; >
65 years) and scan type of consenters and non-consenters were
compared using chi-squared tests. To investigate sampling bias, t-
tests and chi-squared tests were used to compare the gender, age,
scan type and geographic location profile of participants, versus all
patients seen in the department during the study period. The
proportion of participants reporting an unmet information
preference for each item was calculated with 95% confidence
intervals (Cls). The distribution of total number of unmet
information preferences for all participants who had completed
all 33 items (ie. all items with non-missing values) were
summarised as percentages. Data for patients having MRI and
T scans were analysed together, however scan type was included
as a study factor in regression analyses. Zero-inflated negative
binomial regression was used to model the counts of unmet
preferences across 33 items. This model was used due the
possibility that zeros occur by two different methods and due to
over dispersion of the count outcome variable. Model fit was
assessed using the Vuong test and the likelihood ratio test for the
over dispersion coefficient alpha=0. A zero-inflated model
assumes that the zero outcome may be due to two different
processes. The same predictors were used to model the counts and
the excess zeros: gender, age (< 65 years; > 65 years), marital
status (married or living with partner; not married or living with
partner), geographic location (metropolitan; non-metropolitan),
education | high school orless: more than high school), information
amount preference (not a lot of information; a lot of information ),
overall health (poor or fair; good or better than good), scan type
(MRI: CT), and prior scans (had scan before; don't know or not had

Not approached for the study

Too busy (n = 20)

Patient Jate for appointment (n = 10}

Called for appotment immediately (n = 10
Distresged (n = 5)

Researcher not available (n= 3)

Completed survey previously (n = 3)

—_—
Other (v = 2)
Ineligible
Cognitively ! physically unable {n = 19)
Non-English speaking (n = 4)

| Approached & eligible n.=317 | Not €T/ MRI(n = 1)
Nat consenting

| Consenting & starting survey n= 273 |

Data available for analysis
All info experiences/preferences n = 218
All sociodemographic & scan n= 208

Refused to participate (n = 37)
Mot starting the survey
Called for appoimtment prior 1o commencing survey (n=T7)

Diata excluded
Having both CT and MRI (n = 1)

Fig. 1. Flow dizgram of recruitment.
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scan before). Available case analysis was conducted. All analyses
used a significance level of 5%. Analysis was conducted using STATA
Version 13.1.

2.7. Sample size

Sample size was calculated based on an intent to dichotomise
the outcome variable, for which a sample size of 200 would be
sufficient to detect differences of approximately 20% in character-
istics between those who were classified as having at least one
unmet preparatory information preference (versus no unmet
preparatory information preferences) with 80% power and a 5%
significance level. However, after data collection, the analysis was
refined to investigate the more meaningful and quantitative
outcome of number of unmet information preferences. Modelling
of a count outcome is generally more powerful than a binary
outcome and this change is expected to have increased the
statistical power of the study.

3. Results
3.1. Sample

Of the 394 patients considered for the study during the six week
recruitment period, 317 were eligible and invited to speak with the
researcher (Fig. 1). Of eligible patients, 280 (88%) consented to
participate, 273 (86%) started the full survey, and 234 (74%) started
information preference items. There was no significant difference
between consenters and non-consenters based on gender and age
group. Significantly more CT patients than MRI patients did not
consent to participate (3* = 6.565; p = 0.010). The gender, age, scan
type and geographic location of participants who commenced the
survey was not significantly different from that of all potentially
eligible patients seen in the department during the study period

Table 1
Participant sociodemographic, scan and information preference profile.

{Table 1) Two hundred and eighteen (78%) participants completed
all of the unmet information preference items and 208 (74%)
completed the full questionnaire. There were no significant
differences in gender, age and scan type between those who did
and did not complete the full guestionnaire, Table 1 provides a
summary of the sociodemographic and scan characteristics of the
included sample.

3.2 Top 10 ranked preparatory information items reported as unmet
information preferences

Each of the top ten ranked information items delivered in
discordance with patient preferences were endorsed by at least
one quarter of participants (Table 2). Five of these commonly
unmet information preference items were procedural, four
behavioural, two psychosocial and two sensory. Of the thirteen
items reported as the most common unmet information prefer-
ences, one related to the pre-scan period, seven to the scan period
and five to the post-scan period. Across the 33 information items,
the proportion of respondents reporting unmet information
preferences ranged from 12%-33%. Among those reporting unmet
information preferences, the proportion receiving too little
information ranged from 38%-90%, while the proportion receiving
too much informartion ranged from 10%-62%.

3.3, Characteristics associated with reporting a greater number of
unmet information preferences

Fig. 2 shows the distribution of number of unmet information
preferences as a percentage of the 218 participants who completed
all 33 items. Twenty five percent of participants reported no unmet
information preferences (n=54; 95% Cl 19%-31%). The Table 3 zero
inflated negative binomial model (count equation) shows that
there was no significant association between participants’

Characteristic Participants who cormmenced the  Potentially eligible patients seen in the department during the
SUTVEY study period
[m=273%) [n=T754)
n (%) Test
statistic,
P
Mean years of age, (50} 57 (14) 55 (17) =172
p=0.08
Gender Male 130 (48%) 352 (47%) £ =075
Female 142 [52%) 402 (53%) p=010
Marital status Married or living with 133 (63%) - -
partner
Single or never married 28 (13%]) - -
Divorced or separated 34 (16%) - -
Widowed 17 (B%) - -
Educarion completed High school or less 185 [71%) - -
More than high school 78 (29%) - -
Gengraphic location Metropolitan 209 (TBE) 557 (T4%) y* =155
Non-metropolitan 59 (22%) 197 (26%) p=021
Owerall health Fair or worse 151 (55%) -
Good or better than good 122 [45%) -
Scan type T 108 {4irk) 329 (4d%) ¥ = 066
MR 157 (59%) 425 (56%) =041
Don't know 3(1%) -
Scan experience Not had scan before 66 (25%) -
Had scan <1 year ago 93 (35%) -
Had scan =1 year ago 97 (3TX) -
Don't know B(3%) -
Information amount Naot a lot of informartion 121 [44%) -
preferences A lot of information 152 [56%) -

4 Mot all items add to 273 due to missing data from incomplete surveys.
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Table 2
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Top ten ranked items for which €T and MRl medical imaging outpatients reported not receiving their preferred amount of information (n =234,

Linmet preference aption endorsed Sum of unmet preference

perceniages”

Ko, but | wanted this Yes, but | didn't want this  Preferences unmet

infarmation infarmation “Too much or mo little
“Too little information”  “Too much information”  information”™

Rank  ltem Domain n (%)

1 ‘When to expect the results of the scan? Procedural 61 (28%) 10 (5%) 71 (33%)

2 How to alert the radiographer if you have questions or Behavioural 58 [27E) 10 (5%) 69 (32%)
concerns during the scan?

3 How you will receive the results of the scan? Procedural 51 (23%) 15 (Tx) 66 (30%)

4 ‘Whether you can drive home from the scan? Behavioural 50 [23%) 13 (BX) 63 (29%)

5 How to manage scan-related fear or anxiety during the Peychosocial 49 (22%) 12 (6%) 61 (28%)
scan?
Any after-effects in the day/s following the scan? Sensory 54 (25%) B (3%) 60 (28%)

7 How long you will have to stay at the department after the Behavioural 48 (22%) 12 (5%) 60 (27%)
sgan?

8 ‘Where to find informarion about any aspects related to the Behavioural 43 (1BE) 15 (6%) 58 (25%)
scan?
Any risks associated with the scan? Procedural 44 [20%) 13 (5%) 57 (25%)
‘What you will see during the scan? Sensory 39(17%) 17 (BX) 56 (25%)
‘What to do if you suffer from claustrophobia? Peychosocial 36 [ 16%) 20 (9%) 56 (25%)
How long the scan will take? Procedural 38 (17%) 18 (B%) 56 (25%)
What you will be asked to wear during the scan? Procedural 40 [ 18%) 16 (T%) 56 (25%)

* Mot all items were completed by 234 participants due to missing data.
" percentages don't add to 100% due to met preference responses being omitted.

sociodemographic and scan characteristics, and reporting a greater
number of unmet information preferences. The inflation model
shows that there was no significant association between partic-
ipants' sociodemographic and scan characteristics, and reporting
zero unmet information preferences. Despite this, the Vuong test
indicated that the zero inflated model was an improvement over
the standard negative binomial model (p=0.004). The test far
alpha=0 was highly significant (p<0.001) indicating that the
model was more appropriate than Poisson.

4. Discussion and conclusion

Patient-centred care is a strategic priority across peak Australian
and international medical imaging bodies [43,44|. This study is the
first to assess the extent to which preparatory information delivery
meets the preferences of patients attending a large, Australian
metropolitan medical imaging department. Whilst patient-centred
care is important forquality improvement within diagnostic services
|43.44], this study found that there is room to improve responsive-
ness to individual patient’s preferences for information across all
assessed sociodemographic and scan characteristics.

15%

=

15%

10F

i

i

Percentage of participants

¥
0

‘I||||||I|II|I|.II
4 6 B OO0 12 14 16

4.1, Which information items are most commonly not delivered in
accordance with patient preferences?

4.1.1. Patients mare commonly receive too little information, as
opposed to too much information

MRI and CT medical imaging outpatients more commonly
reported receiving too little information relating to the “top ten”
unmet information preferences, as opposed to too much informa-
tion. This aligns with earlier findings indicating that many benefit
and risk-related information items are reported as not received
across medical imaging patients [33]. Collectively these findings
suggest that efforts are needed to ensure that those who want
information are receiving it. Provider responsiveness to those who
don’t want information comes with greater complexity, as legal
and ethical imperatives mandate the provision of certain
information items for informed consent [38]. Obligations at the
patient- and service- level are therefore not always aligned, and it
is mot always possible to provide all information in a patient-
centred manner. Further efforts are needed to ensure improved
responsiveness to patient preferences for information, where
legally and ethically appropriate.

calee 0 1
I8 20 22 24 26 28 30 32

Number of unmet information preferences reported

Flg. 2. Proportion of partcipants reporting 0-33 unmer preferences for preparatory information content items (n=218).
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Table 3
Zero-inflated negative binomial regression of secicdemographic and scan characteristics associated with reporting a greater number of unmet information preferences
(n=208)
Variable Count equation Inflation (hinary) equation
(IRR for number of unmet needs) (Odds of zero count)
RR" (95 C1) p OR" (95% C1) p
Gender
Male 100 1.00
Female 1.15 (D84 - 1.60) 038 064 (024 - 1.70) 037
Age
Less than &5 years .00 1.00
B5 years or older 080 (054 - 117) 025 220072 - 6B8) [1A1.]
Marital starus
Married | living with partner .00 1.00
Mot married | living with partner 127 (091 - 1L76) 06 0.84 (0131 - 224) 073
Geographic location
Metropolitan 1.00 1.00
Non-metropolitan 1.26 (086 - 1.54) 024 2.36 (0.90 - 6.17) 008
Education
High school or less .00 .00
More than high schaool 099 (0.72 - 137) 096 097 (036 - 2.60) 096
Information amount preference
Mot a lot of information 100 .00
A lot of information 0.78 (0.55 - 1.12) 08 058 (022 - 1.54) 028
Overall health
Fair or worse 100 .00
Good ar better than good 091 (066 - 126) 057 182 (065 - 5.08) 025
Scan
T 100 1.00
MEI 0.78 (0.55 - 1.10} [1A1] 3.86 (082 - 18.06) 002
Scan experience
Mot had scan before [ don't know Lo .00
Had scan before 074 (051 - LOE) oaz 102 (033 - 3.18) (1L ry

* Incidence rate ratio.
= dds ratio,

4.12 The most frequently endorsed unmet information preferences
related to all types of preparatory information

All preparatory domains (i.e. procedural, behavioural, sensory,
psychosocial) were represented in the “top ten” unmet informa-
tion preference items, suggesting that limited responsiveness to
patient preferences is not isolated to one information type.
Unmet preferences across multiple preparatory domains has also
been reported in other research, particularly amongst those
undergoing potentially threatening medical procedures [45-47).
Mackenzie and colleagues’ study of radiation oncology out-
patients, found that better care could be provided with respect to
information about patients’ cancer (procedural and behavioural
information), emotional and spiritual support (psychosocial
information) and management of physical symptoms (behav-
ioural information) [45). A holistic approach to providing
preparatory information is important, as such information has
been found to work synergistically [9), and therefore unmet
preferences in one preparatory domain may reduce the effective-
ness of information provision within another domain. Hence,
strategies are needed to concurrently respond to individual
patient preferences for information across the behavioural,
procedural, sensory and psychosocial aspects of care. This is
increasingly difficult given time and resource constraints
impacting healthcare delivery [48] and indicates a requirement
for standardised approaches that ensure holistic patient-centred
information provision.

4.1.3. Information about the time during and after the scan was most
commonly not delivered in accordance with patient preferences
Our findings indicate that unmet information preferences often
relate to the procedural and post-procedural period. It is possible
that information relating to the time during and after the scan is
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provided at the point of care, however this does not reflect best-
practice recommendations [35,49], and is not meeting patients’
expressed need for information prior to their examination. Early
information provision, addressing all phases of the procedure, is
important as many patients experience high anxiety levels before
their procedure [30], and information at this time can empower
the patient, facilitate active care management [24] and allow them
to anticipate what is coming [50]. Greater efforts are therefore
needed to ensure prompt responsiveness to patient preferences for
information relating to the whole trajectory of care, from referral to
receipt of results.

42, Which patient characteristics are associated with having a greater
number of unmet information preferences?

Surprisingly, none of the sociodemographic or scan character-
istics examined in this study were associated with the number of
unmet information preferences reported. Whilst mixed findings
exist regarding factors associated with unmet information needs in
other fields of research [14-19), findings relating to the health
status measure used in this study did not support the link between
physical and psychological health status and unmet need that has
been reported across other settings and patient groups
[14,16,17,51). Adult, adolescent and young adult patients across
oncology and rheumatology settings have been reported to
experience a higher number of unmet information and service
needs when experiencing poorer physical health or requiring
psychological support [14,16,51]. The discrepancy between exist-
ing supportive care literature and our findings may be attributable
to measurement differences, with the majority of studies focused
on unmet information needs [14.16,17,51), as opposed to unmet
information preferences.
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Of the small number of studies assessing patient-perceived
receipt of too much information [52-55], few examine patient
characteristics associated with unmet information preferences (Le.
by examining the receipt of too much and too little information in
combination). Zucca and colleagues examined the correlates of
oncology patients' perceived receipt of too much or too little life
expectancy information [52)]. Particular patient characteristics
were related to perceived receipt of too much information (e.g.
stage of illness, being younger) and too little information (e.g. stage
of illness, being anxious or depressed). Although, as is commonly
the case across the field, too much and too little information were
examined separately rather than in combination [52], hence
limiting capacity for comparisons with this study. Zucca and
colleagues” findings [52] do, however, indicate that other factors
which we did not examine, such as psychological distress and
illness progression (where applicable), may be related to unmet
information preferences. These factors, as well as those relevant to
the delivery and receipt of information but not examined in our
study (e.g. quality of referrer, health condition under examination),
may warrant further investigation.

Multiple approaches can, and have been, used to assess patient-
centred communication, including observation, physician and
student experiences, and patient perception questionnaires [40).
Whilst patient self-report has potential limitations, such as
possible recall bias or patient misunderstanding, it is recom-
mended as the gold standard measure in this field, as the patient is
conceivably the best person to assess whether their preferences
have been met [40,56]. The current study, and others |52, attempt
to capture the mismatch between preferred and actual information
delivery concurrently in a single self-report scale (as opposed to
comparing agreement between two measures), hence reducing
participant burden. This approach builds on unmet needs and
preference literature and has promise, given the high survey
completion rate, participant ease in responding to the items and
endorsement by behavioural scientists. As such, the reliability and
validity of data captured by this type of hybrid assessment is also
worth exploring in future research.

4.3, Practice implications

As no sociodemographic characteristics were associated with
reporting a greater number of unmet information preferences,
patient-centred information provision may vary at an individual
rather than a group level. This highlights the need for health
professionals and other imaging department staff to elicit and
respond to individual patient’s information preferences at each
touch point in the care trajectory. Given that the majority of
commonly unmet preferences related to receiving ‘too little’
information, strategies are needed to support healthcare profes-
sionals to identify and respond to patients who want more
information. This may include communication training and
question aids to prompt clinicians in eliciting unique information
preferences |57], followed by the use of widely used information
provision approaches, such as information sheets targeted to
specific aspects of preparation (ie. procedural, behavioural,
sensory, psychosocial), for those seeking more information [58].
It is recognised that these approaches may be challenging to
implement given time and resource constraints impacting health-
care [59,60]).

An alternative and potentially feasible strategy may be
supplementing existing information provision practices with
online information delivery. The internet provides tailoring
functionality so that individuals can indicate their preferences
for format, timing and amount of information, and materials can be
adapted accordingly |[61]. Additional benefits include wide
accessibility and high interactivity of online information [61).

However, this approach assumes that patients have an ability to
seek, find, understand and appraise online health resources
(otherwise termed eHealth literacy) [62] as well as decide how
much and what information they would like to receive. Research
may be needed to assess patient eHealth literacy, and identify
strategies or aids which may assist patients in expressing personal
information preferences. High-quality research is also needed to
assess the impact of the internet in facilitating patient-centred
communication on ocutcomes for imaging services (e.g. appoint-
ment terminations) and imaging patients (e.g. anxiety and
distress).

4.4. Limitations

Findings may not generalise beyond the single, metropolitan
medical imaging department study setting, and may not apply
to groups that were excluded (i.e. non-English speaking
patients, cognitively and physically impaired patients] or
underrepresented (CT patients). The sociocdemographic and
scan profile of study participants did, however, reflect that of all
patients seen through the department in the study period
(Table 1). In the absence of a standardised measure of patient-
centred preparatory information provision in medical imaging
settings, this study used an investigator-developed patient self-
report measure to determine alignment between patients’
preferred and actual receipt of preparatory information [56].
Whilst the instrument has demonstrated internal consistency
|41), further evaluation of its psychometric properties is needed.
The reason for reporting an unmet information preference was
not explored. It is therefore unclear whether health profes-
sionals or other imaging department staff failed to elicit and
respond to patient information preferences, or whether
alternative factors, such as changing preferences over time,
contributed to study findings.

4.5. Conclusion

There is room to improve responsiveness to patients’ prefer-
ences for preparatory information within the medical imaging
setting. The number of unmet information preferences did not vary
significantly based on participants’ sociodemographic and scan
characteristics, suggesting that health care professionals and
imaging department staff should be supported and encouraged
to elicit and respond to information preferences at an individual
patient level. A standardised approach to patient-centred infor-
mation exchange that elicits patient preferences, and tailors
information delivery accordingly, may be an important first step to
improving the quality of preparatory communication prior to
medical imaging procedures.
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Appendix 4.3: Paper Two supplementary materials

APPENDIX A: UNMET INFORMATION PREFERENCE MEASURE

The next section asks about the information you were given by a health professional or other imaging
department staff befere arriving for your scan today. Please do not include information that you sourced by
yourself. Please circle the answer that bast reflects your expearience.

Mo, but| Mo, but | didn’t Yes, and | Yes, butl
wanted this want this wanted this didn't want
information information information this

information

Before amiving for your scan
today, were you given any
information about:

Why your doctor refered you
for a CT or MRl scan®

The benefits of having o CT or
MRl scan®

steps you needed to take to
prepare for your scan in the
3. dary(s) before your 1 2 3 4
appointment [e.g. blood
tests) 2

Wheo to speak fo if you had
any questions about the scan
in the week(s) before your
appointments

Whers to find information
5. about any aspects related to 1 2 3 4
the scan®

How fo manage scan-related
5. fear or anxiety before the 1 2 3 4
scan®

wWhat to eat or drink on the
day of the scan?

8. Where to park in the hospital? 1 2 3 4

How fo find the imaging
department in the hospital?

What to bring with you to the

10. scan appointment (e.g. prior 1 2 3 4
scan results) 2

Whether someons should

n. come with you to the scan® 1 2 3 4

How long you will have to
12. wait in the department 1 2 3 4
before having the scan®

Whether you will need an

13. injection at the scan?
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14.

15.

14.

17.

18.

1%.

20.

21.

22,

23,

24,

25,

28,

27.

28.

Before arriving for your scan
today, were you given any
infermation akout:

What you will be asked fo
wear during the scan®

What the scanner looks like?

Being reguired to lie on a
table that mowves in and out
of the scanner?

Whe will be with you during
the scan®

How the scanner takes
images of the body?

What you will see during the
scan®

What you will hear during the
scan?

Any physical sensations you
may feel during the scan®

Whether you can maove
during the scan?

How long the scan will take?

Any risks associated with the
scan®

What to do if you suffer from
clavstrophobic?

Claustrophobia is a fear of
confined spoces

How to manage scan-related
fear or arxaety dunng the
scan®

How to alert the radiographer

if you have questions or
concerns during the scan?

A radiographeris a
healthcare professional who
speciglises in imaging the
body.

How long you will have to
stay at the department after
the scan®

Mo, but 1
wanted this
information

No, but | didn't
want this
information

Yes, and |
wanted this
information

Yes, but |
didn't want
this
information
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29.

30.

31.

32.

33.

312

Before arriving for your scan
today, were you given any
infermation akout:

Whether you can drive home
from the scang

Any after-effects in the day(s)
following the scan®

How fo manage scan-related
fear or anxiety after the
scan®

When to expeact tha resulis of
the scan®

How you will receive the
results of the scang

No, but |
wanted this
information

No, but | didn’t
want this
information

Yes, and |
wanted this
information

Yes, but |
didn't want
this
infermation
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Abstract

Background: Electronic health (eHealth) literacy 1s needed to effectively engage with Web-based health resources. The 8-item
eHealth literacy scale (eHEALS) 1s a commonly used self-report measure of eHealth Iiteracy. Accumulated evidence has suggested
that the eHEALS 1s unidimensional However, a recent study by Sudbury-Riley and colleagues supgested that a
theoretically-informed three-factor model fit better than a one-factor model. The 3 factors identified were awareness (2 items),
skills (3 items), and evaluate (3 items). It is important to determine whether these findings can be replicated in other populations.

Objective: The aim of this cross-sectional study was to verify the three-factor eHEALS structure among magnetic resonance
mmagmg ( MRI) and computed tomography (CT) medical imaging outpatients.

Methods: MRI and CT outpatients were recruited consecutively in the waiting room of one major public hospital. Participants
self-completed a touchscreen computer survey, assessing their sociodemographic, scan, and internet use characteristics. The
eHEALS was administered to internet users, and the three-factor structure was tested using structural equation modeling.
Results: Of 405 invited patients, 87.4% (354/405) were interested in participating in the study, and of these, 75.7% (268/354)
were eligible. Of the eligible participants, 95.5% (256/268) completed all eHEALS items. Factor loadings were 0.80 to 0.94 and
statistically significant (P<.001). All reliability measures were acceptable (indicator reliability: awareness=.71-.89, skills=T78- 80,
evaluate= 64-.79; composite reliability: awareness=89, skills= 92, evaluate=89; variance extracted estimates: awareness=_8(0,
skills=79, evaluate=72). Two out of three goodness-of-fit indices were adequate (standardized root mean square residual
(SRMR }=.038; comparative fit index (CFI)=.944; root mean square error of approximation (RMSEA J=.156). Item 3 was removed
because of its significant correlation with item 2 (Lagrange multiplier [LM] estimate 104.02; P<.001) and high loading on 2
factors (LM estimate 91.11; P<.001). All 3 indices of the resulting 7-item model indicated goodness of fit {f“=l 1.3; SRMR=.013;
CFI=999; RMSEA=011).

Conclusions: The three-factor eHEALS structure was supported in this sample of MRI and CT medical imaging outpatients.
Although further factorial validation studies are needed, these 3 scale factors may be used to identify individuals who could
benefit from interventions to improve eHealth literacy awareness, skill, and evaluation competencies.
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Introduction

Consumer eHealth Literacy is Critical to Maximizing
the Benefits of eHealth

Technologically-enabled health care 15 important at both the
patient and service level, given the increasing resource and
timing pressures on the health care system [1], the digital
transformation of health-related industries [2], and changing
consumer expectabions about their role in care [3]. Electronic
health (eHealth) refers to the organization and delivery of health
services and information using the internet and related
technologies [4]. eHealth holds potential as a scalable form of
service delivery that 1s accessible, low-cost, promotes patient
empowerment, and enhances patient-provider information
exchange [5]. However, to reap the possible benefits, patients
must be eHealth hterate [6]. eHealth literacy refers to an
mdividual’s ability to seek, find, understand, and appraise health
mformation from electronic sources, and apply the knowledge
gamned to addressing or solving a health problem [6]. Limited
ability to seek, find, understand, and appraise electronic health
mformation has been recognized as a key self-reported barner
to the utihzation of the internet for health purposes | 7). The first
step in identifying individuals who may benefit from improved
eHealth literacy is the development of valid and reliable tools
assessing this construct.

The eHealth Literacy Scale Is a Standardized and
Widely Used Measure

The eHealth literacy scale (eHEALS) was among the first and
continues to be one of the most commonly used self-reported
measures of eHealth Iiteracy [8,9]. The scale compnises 8 items,
which assess consumers” combined knowledge, comfort, and
perceived skills at finding, evaluating, and applying electronic
health information to health problems | 8]. Consistent with the
current definition of eHealth [4], all eHEALS items are specific
to health information access via the Internet, as opposed to other
electronic forms of information provision (eg, Compact Disc
Read-Only Memory [CD-ROM], computer games). The scale
was  developed to address the need for an  easily
self-admimistrable eHealth literacy measure that could be apphed
across a wide range of populations and contexts [8]. Widespread
adoption of the scale has been demonstrated, with the measure
translated into multiple languages [10-17] and used across
participants with diverse sociodemographic [ 10,15,16,18], ethnic
[11,14,19], and disease profiles [ 13,20,21]. Items were originally
developed and validated among Canadian youths more than a
decade ago [8], and subsequent studies have demonstrated
test-retest rehability across younger [ 14] and older age cohorts
[ 10], internal consistency across populations of varying age and
ethmeity [10,11,14,15,19,22], and measurement mmvanance
across English-speaking countries [23]. However, inconsistent
findings exist regarding the convergent and predictive validity
of the scale [10,11,24], and debate continues about its factor
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structure [10-17,22,23,25-28]. We sought to contnibute to this
knowledge by assessing the factorial vahdity and internal
consistency of a three-factor structure of the eHEALS.

The Factor Structure of the eHealth Literacy Scale Is
Uncertain

Norman and Skinner’s orginal factorial vahdation of the
eHEALS found that the scale assesses a single dimension [8].
Numerous studies with the general public have supported this
finding [10,11,14-16,22.25 26], including those specific to
children [15], university students [14,16], and older adults
[10,22]. However, the strength of these conclusions is limited
by the common use of exploratory factor analysis (EFA)
[8,10,11,14,15,22 25 26]. EFA originates from classical test
theory and holds value in the early stages of scale development
when factor structure 15 unknown and latent vaniable structures
need to be identified [29]. EFA does, however, have some
hmitations. For example, it often mvolves subjective
decision-making processes and does not account for the theory
which may mform latent vaniable structures [30].

Confirmatory factor analysis (CFA) is an alternative analysis
technigue, also derived from classical test theory, which allows
models to be tested via theoretically or empirically-driven
hypotheses [31]. However, studies assessing a unidimensional
eHEALS structure using CFA commonly report poor fit indices
JIJ_,ZB_,ET.,ZSJ_ This may be because a sin_,_glu factor structure
does not account for the multifaceted nature of the concept of
eHealth literacy, such as its inherent literacy types (ie,
traditional, health, information, scientific, media, and computer)
or the multiple components of information retrieval and use (ie,
finding, applying and evaluating electronic health information)
[6]. Paige and colleagues [ 13] completed one of the only studies
of the construct validity of the eHEALS using CFA with
chronically ill patients and found evidence for a three-factor
structure. Despite this, multidimensionality of the eHEALS was
refuted on the basis that a large proportion of variance loaded
on one factor only. The authors applied the partial credit model,
which 1s a unidimensional 1tem response theory technique, to
conclude that a single structure exists, despite CFA values
indicating a poor unidimensional fit [13]. A two-factor model
based on the concepts of information-seeking and appraisal has
also been tested [12,27 28], Although this model has a strong
theoretical basis, 2 of the 3 studies testing this structure reported
imadequate fit indices [12,27]. Furthermore, all were based on
translated versions of the scale, which can result in varied item
meaning and interpretation [32].

Recent Literature Proposes That the eHealth Literacy
Scale Has a Three-Factor Structure

Sudbury-Riley and colleagues [23] used CFA to test a
three-factor structure of the English-language version of the
eHEALS with a multinational sample of adult internet users
from the United Kingdom (n=407), New Zealand (n=276), and
the United States (n=313). A hypothesis-driven approach was

IMIR Hum Factors 2018 | vol 5 | ms. 1] eb | p2
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adopted, whereby 2 eHEALS items were mapped to an
“awareness” factor, 3 items to a “skills™ factor, and 3 items to
an “evaluate” factor. These factors were derived from the
self-efficacy and social-cognitive theoretical constructs
underpinning eHealth literacy [¥,23]. Self-efficacy theory is
based on the premise that goal achievement 1s mediated by
self-belief and confidence, and social cognitive theory states
that social context influences goal achievement [33]
Sudbury-Riley and colleagues [23] therefore proposed that an
individual’s awareness 15 shaped by their environment (eg,
exposure to Web-based health information), their skills are
mfluenced by social factors (eg, modeling, mstruction, and
social persuasion), and their ability to evaluate eHealth resources
1s mediated by their confidence and persistence. CFA fit indices
supported the hypothesized three-factor eHEALS structure
across all 3 countries [23].

Further Research Is Needed to Verify the Three-Factor
Structure of the Standardized eHealth Literacy Scale
With Patient Populations

Sudbury-Riley and colleagues™ [23] study contributes to our
understanding of the underlying structures of the ¢eHEALS,
however, 1t has some hmitabions. In particular, a modified
version of the scale was used, based on feedback from the
authors’” family, friends, and colleagues, m which “and
information™ was added to items to address the increasing
interactivity of eHealth materials. It is therefore unclear whether
the three-factor structure also applies to the original version of
the scale. The study was also conducted with middle-aged
members of the general population, restricting the
generalizability of findings across medical populations and age
cohorts. This adds to the common underrepresentation of
chronically ill patients in the eHEALS measurement literature,
despite the potential benefits of eHealth to this population [13].

Given that evidence about the properties of a measure 15
accumulated over a number of studies, the appropriate next step
it 15 to determine whether Sudbury-Riley and colleagues™ [23]
findings can be replicated in a different population. To address
this need, and also overcome some of the limitations of
Sudbury-Riley and colleagues’™ work [23], this factonal
validation study was conducted with patients, using the
standardized eHEALS. Magnetic resonance imaging (MRI) and
computed tomography (CT) medical imaging outpatients
represent a high volume of patients with diverse demographic
charactenistics and medical diagnoses [34,35], and as such,
research completed with these patients may have high
generalizability. Furthermore, MRI and CT medical imaging
outpatients require substantial preparatory information that
could potentially be delivered online [36]. Hence, this study
aimed to test the factorial validity and internal consistency of
the three-factor structure of the eHEALS, identified by
Sudbury-Riley and colleagues [ 23], among MRI and CT medical
imaging outpatients.
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Methods

Design and Setting

A cross-sectional survey of CT and MRI medical imaging
outpabients was conducted in a medical imaging chime at a
tertiary referral hospital located in regional New South Wales,
Australia.

Participants

Eligible participants were attending for an outpatient CT or MRI
appointment at the tertiary referral hospital, were 18 years or
older, and had access to the internet for personal use. Participants
were excluded from the study 1f they had a cognitive or physical
mmparrment that precluded them from providing informed
consent or participating in the study, or if they were unable to
complete the questionnaire because of poor English proficiency.
These criteria mean that a diversity of participants i terms of
frequency, confidence, and reasons for personal use of the
mternet were eligible to participate. Consistent with the orniginal
eHEALS validation study [8], use of the internet for health was
not an eligibility requirement.

Procedure

Patients who were potentially eligible for the study were
identified by medical imaging reception staff when they
presented for their outpatient appointment. These patients were
informed about the research and invited to speak with a trained
research assistant. Interested patients were provided with a
written information sheet and introduced to the research
assistant, who gave an overview of the study and obtained
patients’ verbal consent to participate. The age, gender, and
scan type of noninterested and nonconsenting patients were
recorded. Consenting participants were provided with a tablet
computer and asked to complete a Web-based questionnaire
before their scan. A paper version of the questionnaire was
provided to participants who requested it. Ethics approval was
obtained from the Hunter New England Human Research Ethics
Committee (16/10/19/5.11) and Umversity of Newcastle
(H-2016-0386).

Measures

Participants” eHealth literacy was assessed using the E-item
English-language version of the ¢HEALS [8]. Respondents
indicated their level of agreement with each statement on a
5-point Likert scale, which was scored from 1 “strongly
disagree” to 5 “strongly agree.”

Sociodemographic, scan, and information preference
charactenstics were examined using standard items. These items
assessed participant age, gender, marital status, highest level of
education completed, postcode, and scan type. Postcodes were
mapped to the Accessibility/Remoteness Index of Australia Plus
2011 classification to examine remoteness [37] and categonzed
as metropolitan {major cities of Australia) or nonmetropolitan
(mner regional, outer regional, remote, or very remote Austrahia).
One item, adapted from an existing health information wants
questionnaire | 38], assessed how much mformation participants
liked to have about their health. Response options were “no

information,” “some information,” and “a lot of information.”
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Figure 1. eHealth Literacy Scale three-factor model proposed by Sudbury-Riley and colleagues.
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Internet characteristics were assessed by 2 items. Use of the
internet  for scan preparation was assessed by an
author-developed 1tem: Have vou searched the internet for
information to help vou prepare for your scan? with response
options “no,” “yes,” and “don’t know.” Frequency of internet
use was measured with a single item used in existing mformatics
literature [39], in which participants respond on a 6-point scale
ranging from “less than once a month™ to “several times a day.”

Sample Size

Rules of thumb for CFA recommend a sample size of at least
200 participants [40,41] or 10 participants per parameter
estimated [42]. Wolf and colleagues [43] found that a sample
size of at least 150 is required for three-factor models with fewer
than 4 indicator variables per factor and assuming strong factor
loadings of 0.80. To accommodate deviation from these
assumptions, and given that 19 parameters were estimated for
the eHEALS CFA, the more conservative estimate of at least
200 participants was applied to this study.

Statistical Analyses

Participant charactenistics and e¢HEALS responses were
summarized as frequencies and percentages, or means and
standard deviations. Consent bias was assessed for gender, scan
type, and age group using chi-square tests. CFA was undertaken
using the CALIS procedure of SAS software v9.4 (SAS Institute,
Cary, NC, USA). We chose CFA as it 15 the same
theoretically-sound technique used by Sudbury-Riley and
colleagues [23] and therefore allowed for a direct comparison
of results. Given the high completion rate (98.1% |256/261] of
participants who started the eHEALS completed all items), this
analysis was restricted to participants with complete eHEALS
data. The relabonship between latent vanables (1e, awareness,
skills, evaluate) and manifest variables (eHEALS items 1-8),
as proposed by Sudbury-Riley and colleagues [23], was tested
using structural equation modehng (Figure 1). All loadings were
standardized, with variances fixed at 1. The model was estimated
using the full information maximum likelihood method.
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Standardized factor loadings and covariances were calculated
with 95% Cls.

Rehability measures included indicator reliability to determine
the percentage of variation in the item explained by each factor,
composite reliability to assess internal consistency (=.70 1deal)
[29], and variance extracted estimates (VEEs) to determine the
amount of variance captured by factors with regard to variance
attributable to measurement error (=50 ideal) [44]. Discriminant

validity was assessed following the method proposed by
Anderson and Girbing [45].

Model goodness of fit was assessed using a range of metrics.
Absolute indices included the chi-square statistic, the chi-square
to degrees of freedom ratio (<2 ideal) [46], and the standardized
root mean square residual (SEMR; <055 ideal) [29]. The
incremental index was reported as the comparative fit index
(CFIL; =95 good fit) [47). The parsimony index used was the
root mean square error of approximation (RMSEA,; <.05 close
approximate fit, .05-.08 acceptable fit, = 10 poor fit) [29,47].
Lagrange multiplier (LM) estimates of items on different factors
were assessed to identify complex items and possible ways to
improve the model.

Results

Sample

A total of 405 potentially eligible patients were invited to discuss
the study with a research assistant during the 7-week recruitment
period. Of the invited patients, 87.4% (354/405) were interested
in participating in the study, and of these, 75.7% (268/354) were
eligible. Of these eligible participants, 97.4% (261/268) started
the eHEALS, and 95.5% (256/268) completed all eHEALS
items. There were no significant differences between patients
who were and were not interested in participating in the study
based on gender, scan type, or age group. Table | provides a
summary of the sociodemographic, scan, and internet
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characteristics of eligible participants. Multimedia Appendix |
provides a summary of participant responses to eHEALS items.

Confirmatory Factor Analysis

Convergence between the implied and observed vanance
covariance matrices was achieved within 10 iterations. As shown
in Table 2, all factor loadings were at or above 0.80 and were
statistically significant (P<001). All CRs exceeded .70,
indicating good reliability, and all VEEs exceeded the cutoff of
_50, indicating convergent validity. Discriminant validity of the

Hyde et al

model was demonstrated, with statistically significant chi-square
difference-tests (P<.001) for each pair of factors. The absolute
index SRMR was (038, indicating adequate fit to the
hypothesized model. The incremental index CFI was (944 and
therefore close to the .95 threshold of acceptability (Table 3).
However, the chi-square statistic {f]f124.2} was mghly
significant and suggestive of poor fit, and the chi-square statistic
to degrees of freedom ratio of 7.3 exceeded the acceptability
cutoff of 2 [46]. The parsimony index RMSEA was 16,
indicating poor fit.

Table 1. Participant sociodemographic, scan, and internet characteristics (N=268).

Characteristic n (%)
Mean age years (SD) 53(15)
Gender

Male 120(44.8)

Female 145 (55.2)
Marital status

Married or partner 148 (64.9)

Not married Tiving with partner 80(35.1)
Education completed

High school or less 169 (63.1)

More than high school 99 (36.9)
Geographic location

Metropolitan 212(79.1)

Nonmetropalitan 56 (20.9)
Scan type

) 104 (38 8)

MRI 160 (59.7)

Don't know 4(15)
Used internet for scan

Yes 20(10.9)

No 237 (38.8)

Don't know L(0.3)
Frequency of internet use

Less than once a month 11 (4.1)

Onee a month 5(18)

A few times a month 14(52)

A few times a week 36(13.5)

About once a day AL{19.0)

Several times a day 150 (56.2)
Information amount preference

No information 2{0.8)

Some information 59(26.0)

A lot of information 166 (73.1)

*Number of ohservations for each characteristic may not total 268 because of missing data.
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Table 2. Factor loading and residual error estimates for confirmatory factor analysis of hypothesized model.
Factor-variable Factor loadings Error estimates R* CRY VEE
(95% CI) (95% CI)

Awareness

I know what health resources are available on the Internet

I know where to find helpful health resources on the Internet
Skills

I know how to find helpful health resources on the Internet®

[ know how to use the internet to answer my questions about health

I know how to use the information 1 find on the internet to help me

Evaluate

[ have the skill I need to evaluate the health resources [ find on the Internet
I 'can tell high quality from low quality health resources on the Intemet

I feel confident in using information from the internet 1o make health decisions ) g {ﬂ.?S-D.Rﬁ}d

085 (0.80-089)° 0290210360 71 89 80

094 091-097¢ 01105007 89

050 (0.86-0937  020(0.14-026¢ B0 %279

088 (0.85-0921 0220160280 T8

088 (0.85-0929 02200602870 T8

089 (0850920 0210050280 79 B9 T2

086 (0.82-09010 0260190330 T

0.36 (0.28-044)0 B4

“IR: indicator reliability.

bCR: composite reliability.

“VEE: variance extracted estimate.

“p<.00l.

*This item was dropped in the alternative T-item model.

Table 3. Goodness-of-fit indices for tested models.

Index type and fit index Statistics for hypothesized 8-item model  Statistics for tested T-item maodel
Absolute index
Chi-sguare 1242 1.3
Chi-square degrees of freedom 17 1
P-value for the chi-square statistic =001 417
SRME® 038 012
Incremental index
Bentler CFI? M4 9
Parsimony index
RMSEAS estimmate 156 a1l
RMSEA lower 90% CI 131 000
RMSEA upper 90% CI 182 66

SRMR: standardized root mean sqquare residual.
b comparative it index.
“RMSEA: root mean square error of approximation.

When investigating the possible reasons for less than ideal fit,
LM estimates provided strong evidence for a path between item
3 “I know how to find helpful health resources on the Internet”
and the awareness factor (LM estimate 107_66; P<.001). There
was also strong evidence for a path between item 2 “I know
where to find helpful health resources on the Internet” and item
3 “I know how to find helpful health resources on the Internet”
(LM estimate 91.11; P<.001). Given apparent overlap between
items 2 and 3, a T-item model which excluded item 3 was tested,
which indicated good model fit (Table 3). See Multimedia
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Appendix 2 for factor loading and residual error estimates for
this altered model.

Discussion

Principal Findings

This study was the first to examine the theoretically-derived
three-factor structure of the eHEALS, as proposed by
Sudbury-Riley and colleagues [23], among a sample of MRI
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and CT medical imaging outpatients. This three-factor structure
was supported, with 2 out of 3 goodness-of-fit indices indicating
adequate fit to the hypothesized model. Although these findings
oppose accumulated evidence for a umdimensional strueture of
the eHEALS [8,10,11,14-16,22 25 26], they are consistent with
the social cogmitive and self-efficacy theory underpinning
eHealth hteracy [8,23,33]. As a result, it may be timely for
researchers to examine patients’ eHealth hteracy across eHEALS
factors to inform targeted eHealth literacy improvement
interventions. This study contributes important knowledge about
the structure of the ¢eHEALS, yet further factorial analyses,
including multidimensional item response theory analyses, are
required across populations to increase the rehiability of these
findings.

Findings Broadly Support the Proposed Three-Factor
Structure of the eHEALS

The proposed model demonstrated strong internal consistency
and discriminant validity, suggesting that items within each
factor measured the same general construct, and these constructs
were sufficiently different from one another. Similarly, 2 out
of 3 fit indices demonstrated good fit to the proposed three-factor
model. Factor loadings were high and statistically significant,
similar to that reported by Sudbury-Riley and colleagues [23].
This finding contrasts to the majority of existing literature,
where 1t is argued that a single factor structure exists
[8,10-16,19,22,25 26]. Most such prior research 1s based on
data-driven EFA techmiques [8,10,11,14,1522 25 26], which
may indicate that limited reference to the theoretical
underpinmings of eHealth literacy has resulted m inaccurate
interpretations of eHEALS data in the past.

Not all Goodness-af-Fit Indices Were Ideal

Poor fit of the parsimony index suggests that complexity exists
within the three-factor model. RMSEA estimates have also been
identified as a poor performing goodness-of-fit metric in other
CFA eHEALS literature [12,13,27] and are rarely reported as
being a close approximate fit, indicating that relationships
among items need to be interrogated. When we investigated
further, it was found that item 3 “I know how to find helpful
health resources on the Internet™ loaded on both “skills™ and
“awareness” domains, and correlated significantly with item 2
“I know where to find helptul health resources on the Internet.”
This finding supports that of Sudbury-Riley and colleagues [23],
who identified substantial overlap between items 2 and 3.
Potential item homogeneity 15 also evident in prior literature,
as measures of internal consistency have commonly been
reported to be approaching the .95 threshold of acceptability
for Cronbach alpha [10,11,15,19], with some reported to have
reached 97 [22]. The redundancy of items 2 and 3 15
unsurprising, given their similar structure and meanming (1, about
how and where to find helpful health resources on the Internet).
It 15 also possible that the low education level of the sample
[48], and the distressing setting of a hospital waiting room [49],
confributed to participants” difficulties in differentiating between
item meanings. However, patient understanding of eHEALS
items has been questioned previously, and the need for further
research investigating item interpretation across populations
has been indicated [11].
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For this study, we did not restrict our sample to health-related
internet users. This aligns with the majonity of studies assessing
the factorial validity of the eHEALS, including Norman and
Skinner’s onginal vahdation study [8,10-17,19,2226-28].
Furthermore, Norman and Skinner [8] highlight the potential
application of the scale to those with varying levels of
technology use. ¢eHEALS response options of disagree and
strongly disagree provide for those who do not use the internet
for health. Despite this, some participants within this study
voluntarily reported being unsure of how to respond to each
item as they did not use the internet for health. This anecdotal
feedback suggests that items within the scale may not be
mterpretable to the wide population for which it was ongmally
intended [2], and further research 15 needed to mvestigate the
face and content validity of the scale among those who do and
do not use the internet for health purposes.

As model fit improved when item 3 “1 know how to find helpful
health resources on the Internet™ was excluded, an adapted
T-item eHEALS may be appropriate to consider. Reducing the
number of items would result in two factors containing 2 items,
which could create difficulties with model identification and
convergence [29]. Likewise, it 15 unknown whether a reduced
2-item “skall” factor would adequately measure the construct
and appropriately detect changes over ime. As such, further
research 15 needed to test the psychometric properties
{specifically content validity, test-retest reliability, predictive
validity, and responsiveness) of a T-item eHEALS. Until this
point, 1t 15 recommended that the standardized B-1tem scale 15
used, with consideration of prehminary evidence supporting a
three-factor structure.

The Three-Factor Structure of the eHEALS May Reflect
an eHealth Literacy Pathway Among internet Users
Despite some fit indices bemng less than ideal, considering
eHealth hiteracy by factor may help to guide Web-based health
information  provision in research and climcal practice.
Furthermore, in accordance with the eHealth literacy continuum
proposed by Diviana and colleagues [12], the eHEALS may
measure an eHealth literacy pathway. In this instance, eHEALS
factors are structured sequentially, and a user gradually
demonstrates proficiency in more complex tasks. Thatis, a user
must first be aware of eHealth resources before they can use
their skills to navigate and interact with electronie content, and
finally evaluate content quality and applicability to their health
situation. Only once a user has undertaken all 3 of these steps,
will they be able to effectively engage with eHealth resources
and reap related benefits. This proposed pathway structure is
supported by findings of Neter and colleagues [24], who reported
that success rates gradually declined for older adults performing
health-related computerized simulation tasks, as they stepped
through the process of accessing, understanding, appraising,
applying, and generating new health information. These findings
may, however, be influenced by order effects of the simulated
tasks [50], and further research is needed to validate such a
causal pathway.
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Impartant Implications for the Future Development and
Evaluation of eHealth Literacy Improvement Strategies
On the basis of these findings, researchers and health care
professionals have the opportunity to identify areas (ie,
awareness, skills, or evaluate) where competency 1s low and
target eHealth literacy improvement interventions accordingly.
These interventions may, for example, melude clinician
recommendations to Web-based materials to increase awareness
and reduce the need to evaluate content [51], traiming sessions
to enhance eHealth hteracy skills [52], or the promotion of
checkhists to aid i the evaluation of Web-based resources [53).
Additionally, user charactensties such as sociodemographic,
health, and Internet use attnibutes that are associated with lower
competency across eHEALS factors could be identified, so that
assistance 15 directed toward those most in need. No studies
have been conducted to determine the competency of individuals
across ¢cHEALS awareness, skill, and evaluate domains, and
further research is needed.

Limitations

CFA was selected as it represents an understudied yet ngorous
aspect of classical test theory and logically extends on the
existing body of EFA and CFA measurement hterature. The
recent emergence of item response theory analyses of the
eHEALS [12,13,16] has advantages over classical test theory
approaches, including the capacity to establish increased item
level psychometric information (eg, item difficulty). The
application of multidimensional item response theory techniques
to vahdate the three-factor eHEALS structure should be explored
further. Furthermore, this study assessed one psychometric

Hyde et al

property (e, factorial validity), and more research 1s needed to
mvestigate other understudied measurement properties of the
¢HEALS, such as its predictive validity.

It is possible that findings may not be generalizable beyond the
medical imaging context. Similarly, as most participants reported
using the internet at least daily (75.3%, 201/267), study findings
may not be generalizable to those who use the internet less
frequently. As we did not ask participants about the activities
they undertook onhine, 1t 15 unclear whether the results are
applicable to those who do or do not use the internet for health.
Future research is consequently needed to validate study findings
across patients with diverse demographics, medical diagnoses,
and internet use patterns. Additionally, our study was based on
the standardized version of the eHEALS. As recognized in prior
research [12,23], this version may not sufficiently capture
competency in using Web 2.0 (eg, social networking) for health.
Further research 15 needed to determine whether scale
modifications are needed to reflect the evolving nature of
eHealth interventions.

Conclusions

Although potential 1tem redundancy impacted fit indices, the
three-factor structure of the ¢HEALS was broadly supported.
On the basis of these findings, the eHEALS could be used to
inform the development of tailored eHealth literacy enhancement
strategies, which may in tum increase engagement with
Web-based health resources. Further research 15 needed to
confirm the three-factor structure across other medical settings
and populations to support the generalizability of these findings.
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Appendix 5.3: Paper Three supplementary materials

Appendix 5.3.1: Paper Three Multimedia Appendix 1

Multimedia Appendix Table 1: Participant responses to eHEALS items (N = 261)

Factor Strongly |Disagree |Undecided | Agree Strongly
Variable disagree agree
n (%)>?
Awareness
I know what health resources |12 (5) 50 (19) 55(21) 11544.1) [29(11)

are available on the internet

I know where to find helpful |10 (4) 50 (19) 47 (18) 121 (46.4) [33(13)
health resources on the

internet

Skills

I know how to find helpful 9(4) 41 (16) 37 (14) 135(51.9) [38(15)
health resources on the

internet

I know how to use the internet | 12 (5) 28 (11) 36 (14) 132 (51.2) [50(19)
to answer my questions about

health

I know how to use the 10 (4) 34 (13) 48 (19) 126 (49.8) 1[40 (16)
information I find on the

internet to help me

Evaluate

I have the skill I need to 14 (5) 48 (19) 53 (21) 93 (36) 49 (19)
evaluate the health resources |

find on the internet
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Factor Strongly | Disagree Undecided | Agree Strongly
Variable disagree agree

n (%)>?
I can tell high quality from 11(4) 59 (23) 63 (25) 79 (31) 44 (17)
low quality health resources
on the internet
I feel confident in using 21 (8) 52 (20) 72 (28) 81 (32) 30 (12)

information from the internet

to make health decisions

2 Number of observations for each eHEALS item may not total 261 due to missing data
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Appendix 5.3.2: Paper Three Multimedia Appendix 2

Multimedia Appendix Table 2: Factor loading and residual error estimates for the

confirmatory factor analysis of the 7-item model

Factor
Factor loadings Error estimates

Variable (95% CI) (95% CI) IR* |CR® |VEE®

Awareness

I know what health resources are |.85 (.80 to .89)° .28 (.20 to .36)° 12 .89 .80

available on the internet

I know where to find helpful .94 (.90 to .98)° 12 (.05 to .19)f .89

health resources on the internet

Skills

I know how to use the internet to |.90 (.86 to .93)° 20 (.14 to .25)° .80 90 |.82

answer my questions about health

I know how to use the .92 (.89 to .94)° 16 (L11 to .22)° .84
information I find on the internet

to help me

Evaluate

I have the skills I need to .89 (.86 to0 .93)° 21 (.14 to .27)° .79 .89 .72
evaluate the health resources |

find on the internet

I can tell high quality from low | .86 (.82 to .90)¢ .26 (.19 to .33)¢ 74
quality health resources on the

internet

I feel confident in using .80 (.75 to .85)° .36 (.28 to .44)° .64
information from the internet to

make health decisions

?IR: Indicator Reliability

b CR: Composite Reliability

°VEE: Variance Extracted Estimate
¢ P<.001fP=.001
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Abstract

Background: Varations in an individual's electronic health (eHealth) literacy may influence the degree to which health
consumers can benefit from eHealth. The eHealth Literacy Scale (eHEALS) is a common measure of eHealth literacy. However,
the lack of guidelines for the standardized interpretation of eHEALS scores limits its research and clinical utility. Cut points are
often arbitranly applied at the eHEALS 1tem or global level, which assumes a dichotomy of lngh and low eHealth Iiteracy. This
approach disregards scale constructs and results in inaccurate and inconsistent conclusions. Cluster analysis 1s an exploratory
technigue, which can be used to overcome these issues, by identifying classes of patients reporting similar eHealth literacy without
imposing data cut points.

Objective: The aim of this cross-sectional study was to identify classes of patients reporting simlar eHealth literacy and assess
characteristics associated with class membership.

Methods: Medical imaging outpatients were recruited consecutively in the waiting room of one major public hospital in New
South Wales, Australia. Participants completed a self-report questionnaire assessing their sociodemographic characteristics and
eHealth literacy, using the eHEALS. Latent class analysis was used to explore eHealth literacy clusters identified by a distance-based
cluster analysis, and to identify characteristics associated with class membership.

Results: Of the 268 eligible and consenting participants, 256 (95.5%) completed the eHEALS. Consistent with distance-based
findings, 4 latent classes were identified, which were labeled as low (21.1%, 54/256), moderate (26.2%. 67/256), high (32.8%,
84/256), and very high (19.9%, 51/256) eHealth hiteracy. Compared with the low class. participants who preferred to receive a
lot of health information reported significantly higher odds of moderate eHealth literacy (odds ratio 16.67, 95% C1 1.67-100.00;
P=.02), and those who used the internet at least daily reported significantly higher odds of high eHealth literacy (odds ratio 4.76,
95% CI 1.59-14.29; P=.007).

Conclusions: The identification of multiple classes of eHealth literacy, using both distance-based and latent class analyses,
highlights the limitations of using the cHEALS global score as a dichotomous measurement tool. The findings suggest that eHealth
literacy support needs vary in this population. The identification of low and moderate eHealth literacy classes indicate that the
design of eHealth resources should be tailored to patients’ varying levels of eHealth literacy. eHealth literacy improvement
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interventions are needed, and these should be targeted based on individuals’ internet use frequency and health information amount

preferences.

{J Med Internet Res 2019;21(8):e13423) doi: 10.2196/13423

KEYWORDS

internet; health; literacy: cluster analysis; medical imaging

Introduction

Electronic Health Literacy Is Important for the Use
and Receipt of Benefits From Electronic Health
Programs

Web-based interventions have been reported to be consistently
more effective than non-Web-based modalities in changing
patient health behaviors and health-related knowledge [1].
Information and communication technology is also recognized
as a promising enabler of safe, integrated, and high-quality
health care, yet more scientifically ngorous research 1s needed
2.3]. Accordingly, internet-enabled health care is a strategic
priority globally [4-7]. Electronic health (eHealth) hiteracy is
one important factor influencing the use and receipt of benefits
from Web-based health resources [B-10]. eHealth literacy refers
to-an individual’s ability to seek, find, understand, and appraise
health information from electronic sources, and apply the
knowledge gained to addressing or solving a health problem
[11]. The concept is derived from 6 literacy types (ie, health,
computer, media, science, information, traditional literacy, and
numeracy), which play an important role in facilitating
engagement with Web-based health resources [11]. Inadequate
eHealth literacy has been self-reported as a barrier to use of the
internet for health information secking purposes among the
chromically 11l [ 12]. Furthermore, descriptive research indicates
that eHealth literacy 1s associated with positive cognitive (eg,
understanding of health status) [8], instrumental (eg,
self-management, physical exercise, and dieting) [8-10], and
interpersonal (eg, physician interaction) [8] cutcomes from
Web-based health information searches. Individuals with lower
cHealth literacy have been suggested to be older [§,13,14], less
educated [8,14,15], have lower access to, or use of, the internet
[15-17]. and have poorer health [8].

Interpretations of Electronic Health Literacy Data are
Inconsistent

Approaches used to assess eHealth literacy have included
objective performance testing [18,19] and self-reported
measurement [20-23]. The most commonly used self-reported
measure is the 8-item, eHealth Literacy Scale (eHEALS) [20].
Compared with other self-report measures of eHealth hiteracy,
strengths of the eHEALS include its psychometric ngor, brevity,
ease of administration, and availability in a number of languages
[17.19,20,24-26]. One of the key 1ssues hmiting the utility of
the eHEALS is the lack of information about interpretation of
these data. Although there is a convention that higher scores
represent a higher level of eHealth lhiteracy [20], there 15 an
absence of guidance for the standardized interpretation of these
scores. This guidance 1s needed to inform decision-making and
follow-up actions [27]. eHEALS mean and median scores

hrp:foww ymirorg 20 198/ 13423/
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[8,13,14,28], as well as item response frequencies [14,29,30],
are typically reported. Cut points have been arbitrarily applied
at the item level [15], which disregards scale constructs.
Furthermore, the common use of a single cut point to the global
scale [8,16,28] implies a dichotomy of high versus low eHealth
literacy and does not account for respondent self-perceived
competency across the multiple eHEALS factors (1e, awareness,
skills, and evaluation) [24,31]. These factors have only recently
been identified [24,31], demonstrating that our understanding
of the eHEALS and 1ts psychometric properties 1s continuing
to evolve more than a decade after the scale was published.

A Robust Approach to Analyzing Electronic Health
Literacy Data Is Regquired

Shortcomings in the interpretation of eHEALS scores highlight
the need for a robust approach to analyzing and interpreting
cHealth literacy data. In line with the principles of scale
development [27,32], measures should be refined as new data
about a scale’s properties accumulates. This includes retesting
a scale when 1t 1s used in new populations and as new analytical
techniques become available [27,32]. Cluster analysis is a
sophisticated analytical approach, which has not previously
been applied to eHealth literacy research. This powerful
technique 15 used to identify natural groupings or structures
within data and can therefore classify individuals who score
similarly on an outcome measure, such as the cHEALS [33]. It
has several strengths including: First, it 1s a data-driven
exploratory technique and therefore not dependent on scorng
thresholds, which are arbitranily imposed by the author(s).
Second, being able to observe and characterize natural structures
or groupings means that rescarchers have a better understanding
of subgroups of eHealth literacy in the sample population. If
classes (or clusters) exist, ignoring their presence by analyzing
the data as a single group could lead to an averaging out of any
effects of interest [34]. Third, this approach allows for the
multiple eHEALS domains (e, skill, awareness, and evaluate)
to be considered simultancously across subgroups. For example,
it can be known if one subgroup self-rates their awareness as
highest, whereas another subgroup self-rates their skills as
highest. Finally, regression analyses can be completed to
examine patient charactenstics assoclated with assignment to
each eHealth literacy class.

By understanding the number and characteristics of groupings,
it can be known whether a one size fits all approach to eHealth
literacy improvement is appropriate, or whether more tailored
interventions are required. If tailoring is needed, understanding
how different classes scored across the eHEALS factors allows
researchers and clinicians to ensure interventions are designed
to specifically address the needs of that subgroup. Furthermore,
understanding patient charactenistics associated with class
membership allows the identification of individuals who should
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be targeted for interventions, or who will require more intensive
support throughout periods of eHealth delivery. A cluster
analysis of eHEALS data is therefore an important next step to
better understand the multicomponent nature of eHealth literacy
and how these eHEALS factors coexist in subgroups of patients.

This study aimed to determine (1) whether there are identifiable
cHealth literacy classes among magnetic resonance imaging
{MRI) and computed tomography (CT) medical imaging
outpatients; and (2) sociodemographic and intermet use
characteristics associated with each eHealth literacy class.

Methods

Design and Setting

This cross-sectional study was completed with MRI and CT
medical imaging outpatients attending the imaging department
of a large, tertiary hospital, located within New South Wales,
Australia. The results of this study have been reported in
accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology checklist [35] and the
Checklist for Reporting Results of Internet E-Surveys [36].

Participants

Eligible participants were: (1) attending for an outpatient MRI
or CT scan; (2) 18 years or older; and (3) reported having access
to the internet for personal use. Participants were excluded if
they were: (1) non-English speaking; (2) deemed by reception
staff to be cognitively or physically unable to consent or
complete the survey; or (3) identified as having completed the
survey previously. MRI and CT medical imaging outpatients
were the focus of this research because they have high unmet
information preferences, which could potentially be met by
cHealth capabilities [37].

Procedure

Medical imaging department receptionists identified potentially
eligible participants when they presented for their outpatient
appointment. Potentially eligible participants were informed
about the research and invited to speak with a trained research
assistant. Interested patients were provided with a written
information sheet and introduced to the research assistant, who
gave an overview of the study and obtained the patient’s verbal
consent to participate. During this overview, interested patients
were told that the Web-based questionnaire would take
approximately 10-15 mins to complete, participation was
voluntary, and responses would remain confidential. The age,
gender, and scan type of noninterested and nonconsenting
patients were recorded. Consenting patients were provided with
a tablet computer and asked to complete a Web-based
questionnaire before their scan. Participants” study identification
number, assigned by the receptionist and entered by the research
assistant, provided access to the questionnaire. Each participant
could move freely through each screen using next and back
buttons. The questionnaire was pilot tested with MRI and CT
medical imaging outpatients 2 weeks before study
commencement, which confirmed the acceptability and
feasibility of electronic survey administration in this study
setting. A paper-and-pen version of the questionnaire was
available to participants who requested it. If the patient was
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called for their procedure before finishing the questionnaire,
only those questions that had been completed were used for
data analysis. Electronic responses were deidentified, collected
using the QuON platform [38]. and stored securely on an
access-restricted part of the University of Newcastle server.
Ethics approval was obtained from the Human Research Ethics
Committees of the Hunter New England Local Health District
(16/10/19/5.11) and University of Newcastle (H-2016-0386).

Measure

eHealth literacy was assessed using the 8-item eHEALS. All §
cHEALS items were administered on 1 screen within the
Web-based questionnaire, and the presentation of these items
was not random. Respondents indicated their level of agreement
with each statement on a 5-point Likert scale from 1 strongly
disagree to 5 strongly agree. Responses were summed to give
a final score ranging from § to 40, with higher scores indicating
higher eHealth hteracy. The tool has demonstrated test-retest
rehability [17], internal consistency [17,19.28], and
measurement imvariance across English speaking countries [24].
Previous studies, largely employing exploratory factor analysis,
have suggested that the scale measures a single factor
[8.17.19,20). Emerging research using confirmatory factor
analysis and based on the theoretical underpinnings of eHealth
literacy suggests that the scale measures 3 factors: awareness,
skills, and evaluate [24,31]. This 3-factor eHEALS structure
has been identified in the medical imaging study setting
(standardized root mean residual=0.038; confirmatory fit
index=0.944; and root mean square error  of
approximation=0.156) [31]. As such, self-rated awareness, skills,
and evaluate competencies of patients within each subgroup
were explored within this study.

Study Factors

On the basis of previous research indicating an association with
cHealth literacy, standard self-report items assessed participant
gender, age, marital status, education, internet use frequency,
and overall health status [8,13-17]. Remoteness of residence,
health information amount preference (no information; some
information; and a lot of information), and internet use for scan
preparation (yes; no; and don’t know) were hypothesized to
influence eHealth literacy and were, therefore, included as
covanates. Participant postcodes were mapped to the
Accessibility/Remoteness Index of Australia Plus to categorize
participant remoteness as metropolitan (major cities of Australia)
or nonmetropolitan (inner regional, outer regional, remote, or
very remote Australia) [39].

Data Analysis

Participant characteristics were summarized as frequencies and
percentages or means and standard deviations. Consent bias
was assessed for gender, scan type. and age group using
Chi-square tests. Given the high completion rate (98.1%.
256/261 for individuals starting cHEALS items). only complete
c¢HEALS data were included in the analyses. [tems relating to
cach eHEALS factor were summed to generate scparate
awareness, skill, and evaluate factor scores.
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Cluster analysis was completed using a 2-phased approach.
Distance-based unsupervised clustering was undertaken as an
initial exploratory knowledge discovery technique, to identify
natural clusters of patients according to their responses (refer
Multimedia Appendix 1 for methods and results). Secondary
clustering of patients, using latent class analysis (LCA) as a
statistical modeling approach, was to be completed as a
follow-up if distance-based cluster structures were observed.
LCA was subsequently performed to verfy the 4-cluster
structure identified. LCA is less sensitive to choice of parameters
(eg, distance metric), allows for uncertainty in class membership,
and has greater power and lower type 1 error rates when
compared with other clustering techniques [34], and was,
therefore, selected as the primary analysis technigue. Latent
class membership probabilitics were calculated to determine
the proportion of the sample that belonged to cach of the classes.
Item response probabilities were calculated to determine the
probability of endorsing each response option, conditional on
class membership. The Bayesian Information Criterion (BIC)
and G -statistic were computed to aid in determining the optimal
number of classes (with plateauing indicating no improvements
to model fit) [40], as were overall class interpretability and
model parsimony. Model entropy was computed, with values
closer to | representing clear class delineation [41]. The
maximum posterior probability of class membership was also
calculated for each participant, based on the optimal number of
classes, with values greater than .5 indicating adequate
probability for class assignment [42].

Characteristics Associated With Class Membership

An LCA regression analysis was performed to identify
participant sociodemographic and internet use characteristics
associated with class membership. Given the exploratory nature
of data analysis, all covanates were mitially cross-tabulated
with class membership (assigned according to maximum
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posterior probability) to identify model sparseness, and then
analyzed using univariate LCA regression: gender; age (<65
years vs 65+ years); geographic location of residence (major
city vs regional or rural); martal status (married or living with
partner vs not marned); education (high school or less vs more
than high school); overall health (fair or worse; good or better
than good); information amount preference (a lot of information
vs not a lot of information); internet use for scan preparation;
and internet use frequency (daily vs less than daily). Likelihood
ratio tests (based on the univanate results) were performed to
determine whether each predictor significantly improved the fit
of the model. Covariates with a statistically significant likelihood
ratio test {P<.05) were included in the final multivariable LCA
regression. Distance-based and latent class analyses were
performed in R 3.4 [43]. Descriptive statistics were computed
in STATA v13.

Sample Size

Sample sizes of at least 200 have been suggested as adequate
for LCA, dependent on subsequent model fit and number of
classes [40.44]. As such, a sample of at least 200 was deemed
appropriate for this study.

Results

Sample

A total of 405 potentially eligible patients were invited to discuss
the study with a research assistant during the 7-weck recruitment
period, of which 354 (87.4%) were interested in participating.
Of 268 eligible participants, 261 {97.4%) started the eHEALS,
256 (95.5%) completed all eHEALS 1tems, and 222 (32.8%)
completed all eHEALS and study factor items. There were no
significant differences between patients who were and were not
mterested in participating mn the study based on gender, scan
type, or age group. Table | provides a summary of the
sociodemographic, scan, and internet characteristics of the study
sample.
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Table 1. Participant sociodemographic, scan, and internet characteristics (N=256). Number of observations for each characteristic may not total 256

because of missing data.
Characteristic Value
Age (years), mean (SD) 53(15.0)
Electronic Health Seale (eHEALS) domain score, mean (SD)
Awarcness (possible total=10) 6.9(2.0)
Skills {possible total=15) 10.9 (2.9}
Evaluate (possible total=15) 10.0(3.1)
Gender, n (%)
Male 112 (43.8)
Female 144 (56.3)
Marital status, n (%)
Married or living with partner 146 (64.6)
Not married or living with partner E0(35.4)
Education completed, n (%)
High school or less 128 (56.6)
More than high school 98 (43.4)
Geographic location, n (%)
Metropolitan 200 (78.1)
Nonmetropolitan 56(21.9)
Owverall health, n (%)
Poor 1717
Fair T5{H1)
Good 94(42.7)
Very good 34(15.5)
Scan type, n (%)
Computed tomography 101 (39.4)
Magnetic resonance imaging 152 (59.4)
Dion't know 3(L2)
Used internet for scan, n (%)
Yes 27(10.5)
No 228 (B9.1)
Dion't know 1{04)
Frequency of internet use, n (%)
Less than once a month 11{4.3)
Onee a month 5(L9)
A few times a month 14(5.5)
A few times a week 33(12.9)
About once a day 47(18.4)
Several imes a day 146 (57.0)
Information amount preference, n (%)
Mo information 240.8)
Some information 58(25.9)
A lot of information 165 (73.3)
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The BIC and G -statistic continued to decrease as the number
of classes (K) increased, but the improvement was progressively
smaller after 3 classes (see Table 2). On the basis of the
interpretability of the latent classes, the reduction in class size
beyond K=4, and parsimony, the 4 class model was selected as
the optimal class structure. The lowest maximum posterior
probability under this 4 class model was .516. As such, all
participants exceeded the threshold of .5 for maximum posterior
probability and were assigned to a class. Hence, LCA findings
on number of classes were consistent with that of distance-based
clustering (see Multimedia Appendix ).

Multimedia Appendix 2 shows the unconditional item response
probabilities of each eHEALS response option based on class
assignment. Classes were named according to likely level of
eHealth literacy, with respect to that of other classes identified
in the analysis:

o Class 1—low eHealth literacy (21.1% of respondents,
54/256): when compared with other classes, class | had the
highest probability of responding disagree and strongly
disagree across all eHEALS items. The probability of this
group responding cither disagree or sirongly disagree was
highest for awareness items (0.88 and 0.89), followed by
evaluate items (0.79, 0.81, and 0.88) and skills items (0.66,
0.75, and 0.84).

»  Class 2—moderate eHealth literacy (26.2% of respondents,
67/256): when compared with other classes, class 2 had the
highest probability of responding undecided across all
c¢HEALS items, and the sccond highest probability of
responding agree across awareness and skills ttems. This

group was most likely to respond undecided to awareness
items (0.56 and 0.59). cither agree (0.54 and 0.58) or
undecided (0.48) to skills items, and undecided to evaluate
items (0.55, 0.61, and 0.63).

»  Class 3—high eHealth literacy (32.8% of respondents,
84/256): when compared with other classes, class 3 had the
highest probability of responding agree across all eHEALS
items. The probability of this class responding agree was

Table 2. Goodness of fit indices for 1 to 5 class structures.

Hyde et al

greatest for skills items (0.97, 0.97, and 1.00), followed by
awareness (0.80 and 0.91), and evaluate items (0.68, 0.71,
and 0.81}).

»  Class 4—very high eHealth literacy (19.9% of respondents,
51/256): when compared with other classes, class 4 had the
highest probability of responding strongly agree across all
c¢HEALS items. The probability of this class responding
strongly agree was greatest for skills items (0.71, 0.79 and
0.90), followed by evaluate (0.57, 0.74, and 0.86), and
awareness items (0.53 and 0.61).

Characteristics Associated With Class Membership

Internet use for scan preparation was not included in regression
analyses because of sparseness (ie, 10.5%, 27/256 of participants
responded yes to internet use for scan preparation). Following
univariate analyses, likelihood ratio difference tests indicated
that age; education, marital status, overall health status,
information amount preference, and internet use frequency all
significantly improved the fit of the model (P<.05; see
Multimedia Appendix 3) and were included in the multivaniable
regression analysis (see Table 3).

Class 1 (low cHealth literacy) was selected as a reference class
for multivariable regression. This was because these participants
likely need additional support to engage with eHealth, making
identification of the charactenistics of participants in this
subgroup a prionty. As shown in Table 3, participants who
indicated that they preferred not to receive a lot of mformation
about their health had 0.06 times the odds of belonging to class
2 (moderate eHealth literacy), compared with class 1 (low
eHealth literacy), and this difference was statistically significant.
Furthermore, participants who reported using the internet less

than daily had 0.21 times the odds of belonging to class 3 (high
cHealth literacy), compared with class | (low eHealth literacy),
and this difference was statistically significant. There were no
other significant differences in sociodemographic or internet
use attributes between participants in class 1 (low eHealth
literacy) and classes 2, 3, and 4 (moderate, high, and very high
cHealth hiteracy, respectively).

Class structure BIC® G-statistic Entropy
| class structure 589374 1402.83 1.00
2 class structure 514866 247476 047
3 class structure 4651.68 1794.79 098
4 class structure 4556.81 1516.93 092
§ class structure 454521 1322.34 0.90

“BIC: Bayesian Information Criterion.
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Table 3. Adjusted odds ratios associated with membership of classes 2, 3, and 4, compared with class 1.

Variable Class | versus class 2 (low vs Class 1 versus class 3 (low vs Class | versus class 4 (low vs
moderate) high) very high)
Odds ratio (95% CI) P value Odds ratio (95% CI) P value Odds ratio (95% CI) P value
Age
<5 years Ref® Ref Ref Ref Ref Rel
65 years or older 0.37(0.06-2.11) .26 032 {0.10-1.03) 6 0.37 (0.07-2.00) 25
Education

High school or less Ref Ref

More than high school 1.09 (0.15-7.65) 93
Marital status
Ref Ref

1.63(0.26-1023) .60

Married or living with partner
Not marmed or living with pariner

Information amount preference

A lot of information Rel Ref

Not a lot of information 0.06 (0.01-0.60) b
Overall health

Fair or worse Ref Ref

Good or better than good L10(0.24-5.02) 41
Internet use frequency
Daily
Less than once a day

Ref Ref
0.62(0.14-267) 52

Ref Ref Ref Ref

221(0.52-947) 29 31.89(0.67-22.76) 14
Ref Ref
0.96(0.27-3.41) 96

Ref Ref
0.91 (0.14-601) 92

Ref Ref Ref Ref
061 (0.18-2.04) .43 0.23 (0.04-1.29) .10
Ref Ref Ref Ref

L16(0.35-387) &I 148 (033-668) .61

Ref
0.21 (0.07-0.63)

Ref Ref Ref

o0t 017 {0.02-1.76) 14

“Ref: reference category.
bS[EIl.'iS[iC!EI]]}' significant.

Discussion

Principal Findings

This study was the first to identify classes of patients based on
cHealth literacy, and to assess characteristics associated with
class membership. The identification of multiple classes, using
both distance-based and latent class analyses. highlights 1ssues
with using the eHEALS global score as a dichotomous
measurement tool. In particular, these findings suggest that it
may be important to account for multiple eHealth literacy
subgroups when developing standardized guidance for the
interpretation of eHEALS scores. Furthermore, the identification
of multiple classes suggests that the design and delivery of
cHealth resources may need to be tailored based on eHealth
literacy. Patient characteristics, such as internet use frequency
and health-related information amount preferences, may provide
an indication of eHealth literacy, and related support needs.

Multiple Electronic Health Literacy Subgroups Were
Identified

In total, 4 eHealth literacy classes were identified. and the
probabilities of belonging to each of the 4 classes were similar
(i, range 19.9%-32.8%). The finding that eHealth literacy
varied substantially in this population suggests that MRI and
CT medical imaging outpatients may have differing support
needs relating to the use of eHealth technology. Subgroups of
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patients were characterized by having either very high, high,
moderate, or low cHealth literacy. Within the very high eHealth
literacy subgroup, awareness was the lowest scoring
competency. This may be because consumers who are familiar
with ¢Health also understand the masses of Web-based
information that is available and the common difficulty of
locating valid and reliable information sources [12]. Across all
classes, participants reported being most competent in their
skills using eHealth resources. Such skills may be perceved
highly because they align to the computer and media literacy
types, which comprise eHealth literacy [11]. These literacy
types are increasingly used in the digital cra, with 87% of
Australians being identified as internet users in 2016-2017 [45].

In total, 2 out of 4 classes, comprising 52.7% of respondents,
had the highest probability of responding either agree or strongly
agree to eHEALS items, reflecting high and very high eHealth
literacy. Despite this, there was room for improvement in
awareness, skills, and evaluation competencies for the remaining
2 classes, comprising 47.3% of respondents and reflecting low
and moderate eHealth literacy. This approximately even split
in eHealth literacy capabilities is also apparent in other studies
completed with cardiovascular disease patients [ 16] and chronic
discase patients [46], which used arbitrary cut points to
dichotomize high versus low eHealth literacy. It is possible that
the application of dichotomous cut points prevented the
identification of such diverse eHealth literacy subgroups. Further
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research using cluster analyses should be conducted to determine
whether multiple eHealth hiteracy subgroups exist across other
health consumer populations. This information may inform the
development of more targeted eHealth literacy improvement
interventions.

Internet Use Frequency and Health Information
Amount Preferences Predicted Class Membership

Those who had used the internet less than daily had
approximately 5 times the odds of belonging to the low eHealth
literacy class compared with the high eHealth literacy class.
Although mixed findings exist [19], an association between
internet use and eHealth literacy has been reported in studies
with chronically 1ll patients and the general public [15-17]. Our
findings may suggest that frequent internet users do use the
internet for health, and this may result in greater self-reported
eHealth literacy. Alternatively, they may indicate that frequent
internet users self-perceive that their ability to engage with and
evaluate general internet resources is transferable to
health-related content.

Those with a preference not to receive a lot of information about
their health had over 16 times the odds of belonging to the low
cHealth literacy class, compared with the moderate eHealth
literacy class. To the authors” knowledge, this study is the first
to explore the association between preferred amount of
information and eHealth literacy. It is possible that the inclusion
of an undecided response option resulted in imposter syndrome
for those in the moderate class [47]. In this case, participants
underestimate their competency, opting for a neutral response
option, to prevent being perceived as overconfident. Therefore,
those in the moderate class may be more eHealth literate than
findings suggest, which could contribute to a significant finding
when comparing low and moderate classes. It may also be
possible that those who prefer to receive a lot of information
about their health are Web-based health-related information
seckers, hence requinng eHealth hteracy. An evidence review
completed by the Australian Commission on Quality and Safety
in Health Care found that patients typically use the internet as
a supplement to advice from a health professional [48]. It is
therefore likely that those who have greater preferences for
health-related information require and develop the awareness,
skills, and evaluation abilities needed to use this Web-based
supplementary information. An analysis of the potentially
moderating effects of Web-based health-related information
secking on the association between information amount
preference and eHealth literacy should be explored in the future.
This analysis should include an examination of the types of
cHealth resources being accessed and used.

The technology acceptance model provides a theoretical
Justification for the characteristics related to a subgroup
assignment [49]. Under this model, technology acceptance is
influenced by perceived ease of use, and usefulness of the
internet [49]. Accordingly, those who use the internet more
frequently may be more likely to perceive ease of use of
Web-based health resources. Similarly, those who prefer to
receive a lot of health-related information may be more likely
to deem cHealth as useful. Such perceived acceptability may
result in greater self-rated eHealth literacy. Continued studies
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are needed to investigate this association and determine whether
other factors not explored in this study, which promote perceived
case of use and uscfulness of eHealth (eg, speed and availability
of the intemnet, and self-management of chronic conditions,
respectively), are associated with eHealth literacy. Contrary to
expectations and inconsistent with previous studies [8,13-15],
no other examined sociodemographic  characteristics
significantly influenced class membership. Inconsistencies with
existing literature may indicate that the predictors of eHealth
literacy differ across populations, settings, or cut points applied.

Practice Implications

The identification of low and moderate eHealth literacy classes
suggests that eHealth literacy improvement interventions may
be warranted within this population. However, there 1s minimal
high-quality research investigating the effectiveness of such
interventions, highlighting a need for continued research in this
area [50]. Given their association with low class membership,
those who use the internet less than daily and prefer not to
receive a lot of health information should be the focus of such
cHealth literacy improvement interventions. In the intenim,
researchers and clinicians should tailor the design and delivery
of eHealth resources to patients’ eHealth literacy, to maximize
engagement and potential receipt of benefits. As skills were the
highest rated competency across all classes within this study
population, future eHealth interventions should be designed
with a focus on promoting awareness and reducing the need to
evaluate eHealth resources within the imaging setting. A written
provider recommendation, which directs consumers toward
credible eHealth resources, may be one scalable strategy to do
this [31,51]. In cases where skills are low, alternative strategies
may be needed. such as clear instructions on how to
appropriately —navigate  Web-based content, reduced
click-through requirements to retrieve Web-based matenals,
and the use of persuasive system design elements to enhance
usability and mamtam engagement [52].

Limitations and Future Research

To aid in the interpretation of findings, labels (ie, very high,
high, moderate, and low) were arbitrarily assigned to eHealth
literacy classes. It is therefore unclear whether, for example,
those classified as very high eHealth literacy were indeed very
high. As this study applied a novel approach to data analysis
and interpretation, the generalizability of findings across medical
imaging settings and to other patient groups is unknown. This
class structure and the predictors of class membership should
be studied and replicated in other populations. Furthermore, it
1s possible that the setting influenced responses as participants
may have assumed that ¢HEALS questions related to
scan-specific information on the internet rather than general
cHealth resources.

The eHEALS was selected because of its established
psychometric properties, emerging research proposing a 3-factor
structure, and wide application [17,19,20,24,28,31]. However,
it has been criticized for not measuring health 2.0. (ie,
user-generated content and interactivity) and, therefore, lacking
relevance to modern technology [21,24,53]. Some studies have
adapted the scale to address this limitation, yet the body of
rescarch 1s small and as a result, the impacts on scale

I Med Intemet Res 2019 vaol. 21 | ms, 8| e13423 | p. 8
fproagpe mamber nof for citation purposes)

347



JOURMNAL OF MEDICAL INTERNET RESEARCH

psychometric properties remain unclear [21,24]. The generation
of new Web-based content 1s, however, not highly relevant
within the context of preparatory information provision for
medical imaging procedures and this hmitation 1s, therefore,
not expected to influence our study.

Conclusions

This study used sophisticated analytical techniques to add to
evidence about the nature of eHEALS scores within a chinical

population. Cluster analyses were used to identify 4 classes of
patients with differing eHealth literacy within this sample of
MRI and CT medical imaging outpatients. The proportion of

Hyde et al

that eHealth literacy varies within this study setting. Across all
classes, skills were perceived as the highest rated competency
followed by either awareness or evaluation. The frequency of
participants” personal intermet use and their health-related
information preferences predicted class membership. Tools such
as the eHEALS may need to be administered to identify class
assignment, and inform ecHealth literacy improvement
interventions, as well as the design and delivery of eHealth
resources. Findings from this study should also contribute to
the development of guidance for eHEALS scoring interpretation,
which 1s a necessary next step to improve scale utility [27].
Study findings should be replicated in other populations and

participants assigned to cach latent class was similar, suggesting  settings to increase the generalizability of results,
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Appendix 6.3: Paper Four supplementary materials

Appendix 6.3.1: Paper Four Multimedia Appendix 1: Distance-based cluster analysis

Method

Distance-based cluster analysis was used as an unsupervised, exploratory, knowledge
discovery technique to identify natural clusters of participants reporting similar eHealth
literacy. Euclidean distance (i.e. straight line distance between coordinates) and Cosine
distance (angular distance between coordinates) was computed. Hierarchical and

kmeans clustering was computed on the optimal distance metric [1].

Hierarchical clustering is an approach in which points with the closest distance are
gradually combined in a tree structure, and (in the simplest case) a fixed-depth cut point
is selected, hence establishing clusters following the branches of the tree [1]. Kmeans
clustering starts from a number of k£ samples randomly chosen, and iteratively adds
samples to one of each k& groups by choosing the group with the closest mean to the
sample. After a sample is added to a group, the group mean position is updated. The
procedure is repeated several times with different random starting points to robustly

estimate group assignment [1].

The gap statistic, which uses bootstrapping to compare within cluster dispersion for a
varying number of clusters to that of a reference uniform distribution, was computed for
kmeans and hierarchical clustering. The point at which the gap statistic was greatest,
was taken to indicate the optimal number of clusters. Clustering structure was visually
appraised by a t-distribution stochastic network embedding (TSNE) projection [2, 3],

with clusters indicated in different colours.
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Results
Euclidean distance provided an optimal distance metric

Plots indicated a more compact and differentiated model using Euclidean distance (refer
Suppl. Figure 1), with the overall dispersion of the points narrower when compared to
that of the Cosine distance plot (refer Suppl. Figure 2). In both cases, distinctive cluster
structures were visually apparent. This may be because the eHEALS response scale is
ordinal (i.e. participants had only 5 response options), and distance between samples

can only take discrete rather than continuous values.
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Suppl. Figure 1: Euclidean TSNE Projection
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Suppl. Figure 2: Cosine TSNE Projection

The gap statistic for hierarchical clustering indicated a four-cluster structure

The gap statistic computed for hierarchical clustering of the Euclidean distance metric
indicated a four cluster structure (refer Suppl. Figure 3): cluster 1: n = 135; cluster 2: n
= 9; cluster 3: n = 44; cluster 4: n = 68. This cluster structure was apparent based on
both firstmax (i.e. first maximum of the gap statistic) and globalmax (i.e. highest gap
statistic in the range analysed) criteria. The hierarchical clustering dendrogram
illustrates this four-cluster structure (refer Suppl. Figure 4), with high branch joining
points demonstrating clear delineation between clusters. This four cluster structure was
also apparent when plotted against TSNE projections (refer Suppl. Figure 5). The gap
statistic computed for kmeans clustering did not indicate an optimal number of clusters

(refer Suppl. Figure 6).
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Suppl. Figure 6: Gap statistic computed for kmeans clustering of eHEALS items
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Appendix 6.3.2: Paper Four Multimedia Appendix 2: Unconditional item response

probabilities for a 4-class model of electronic health literacy

Suppl. Table 1. Unconditional item response probabilities for a 4-class model of

electronic health literacy (column headings in brackets are the names allocated to

electronic health literacy classes by the authors; text in italics is used to indicate the

eHealth Literacy Scale response option within each item with the highest probability of

endorsement for each class).

eHEALS? eHEALS Class 1 Class 2 Class 3 Class 4
factor item (low) (moderate) (high) (very high)
Responses p (SEP)
(score)
Awareness I know what health resources are available on the internet
Strongly 0.00 (0.00) 0.00 (0.00) | 0.02 (0.00) 0.53 (0.14)
agree (5)
Agree (4) 0.08 (0.06) 0.41 (0.09) | 0.80 (0.06) 0.27 (0.14)
Undecided 0.04 (0.03) 0.56 (0.09) | 0.12 (0.04) 0.10 (0.05)
3)
Disagree (2) | 0.72 (0.13) 0.02 (0.02) | 0.06 (0.05) 0.08 (0.12)
Strongly 0.16 (0.13) 0.02 (0.02) | 0.00 (0.00) 0.02 (0.02)
disagree (1)
I know where to find helpful health resources on the internet
Strongly 0.00 (0.00) 0.00 (0.00) | 0.02 (0.01) 0.61 (0.19)
agree (5)
Agree (4) 0.08 (0.07) 0.40 (0.10) | 0.91 (0.06) 0.26 (0.16)
Undecided 0.04 (0.05) 0.59 (0.10) | 0.00 (0.00) 0.06 (0.00)
3)
Disagree (2) | 0.74 (0.18) 0.01 (0.03) | 0.07 (0.05) 0.06 (0.08)
Strongly 0.15 (0.20) 0.00 (0.02) | 0.00 (0.00) 0.02 (0.02)
disagree (1)
Skills I know how to find helpful health resources on the internet
Strongly 0.00 (0.00) 0.03 (0.02) | 0.00 (0.00) 0.71 (0.16)
agree (5)
Agree (4) 0.08 (0.08) 0.54 (0.10) | 0.97 (0.03) 0.22 (0.11)
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eHEALS? eHEALS Class 1 Class 2 Class 3 Class 4

factor item (low) (moderate) (high) (very high)
Responses p (SEY)
(score)
Undecided 0.07 (0.05) 0.44 (0.10) | 0.02 (0.02) 0.04 (0.07)
3)
Disagree (2) | 0.73 (0.16) 0.00 (0.00) | 0.01 (0.01) 0.00 (0.00)
Strongly 0.11 (0.15) 0.00 (0.00) | 0.00 (0.00) 0.04 (0.07)
disagree (1)
I know how to use the internet to answer my questions about health
Strongly 0.02 (0.01) 0.03 (0.05) | 0.01(0.01) 0.90 (0.08)
agree (5)
Agree (4) 0.15 (0.13) 0.58 (0.10) | 0.97 (0.03) 0.08 (0.06)
Undecided 0.17 (0.07) 0.38 (0.09) | 0.00 (0.00) 0.02 (0.04)
3)
Disagree (2) | 0.48 (0.17) 0.00 (0.00) | 0.02 (0.02) 0.00 (0.00)
Strongly 0.18 (0.19) 0.02 (0.02) | 0.00 (0.00) 0.00 (0.00)
disagree (1)
I know how to use the health information I find on the internet to help me
Strongly 0.00 (0.00) 0.00 (0.00) | 0.00 (0.00) 0.79 (0.10)
agree (5)
Agree (4) 0.08 (0.09) 0.47 (0.08) | 1.00 (0.00) 0.12 (0.09)
Undecided 0.17 (0.08) 0.48 (0.07) | 0.00 (0.00) 0.10 (0.10)
3)
Disagree (2) | 0.57 (0.19) 0.05 (0.04) | 0.00 (0.00) 0.00 (0.00)
Strongly 0.18 (0.15) 0.00 (0.00) | 0.00 (0.00) 0.00 (0.00)
disagree (1)

Evaluate I have the skills I need to evaluate the health resources I find on the
internet
Strongly 0.00 (0.00) 0.03 (0.04) | 0.04 (0.03) 0.86 (0.10)
agree (5)
Agree (4) 0.06 (0.09) 0.24 (0.07) | 0.81(0.05) 0.10 (0.07)
Undecided 0.13 (0.08) 0.55 (0.09) | 0.09 (0.04) 0.04 (0.05)
3)
Disagree (2) | 0.57 (0.19) 0.18 (0.09) | 0.05(0.03) 0.00 (0.00)
Strongly 0.24 (0.22) 0.00 (0.00) | 0.01 (0.02) 0.00 (0.00)
disagree (1)
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eHEALS? eHEALS Class 1 Class 2 Class 3 Class 4

factor item (low) (moderate) (high) (very high)
Responses p (SEY)
(score)
I can tell high-quality from low-quality health resources on the internet
Strongly 0.02 (0.01) 0.03 (0.02) | 0.04 (0.03) 0.74 (0.10)
agree (5)
Agree (4) 0.04 (0.05) 0.14 (0.06) | 0.71(0.07) 0.16 (0.07)
Undecided 0.07 (0.10) 0.63 (0.09) | 0.15(0.05) 0.10 (0.09)
3)
Disagree (2) 0.69 (0.16) 0.19 (0.09) | 0.10 (0.05) 0.00 (0.00)
Strongly 0.19 (0.14) 0.01 (0.02) | 0.00 (0.00) 0.00 (0.00)
disagree (1)
I feel confident in using information from the internet to make health
decisions
Strongly 0.02 (0.04) 0.00 (0.00) | 0.00 (0.00) 0.57 (0.13)
agree (5)
Agree (4) 0.06 (0.06) 0.14 (0.06) | 0.68 (0.06) 0.22 (0.09)
Undecided 0.13 (0.06) 0.61 (0.08) | 0.21 (0.05) 0.14 (0.09)
3)
Disagree (2) 0.48 (0.12) 0.21 (0.08) | 0.10 (0.04) 0.06 (0.04)
Strongly 0.31 (0.12) 0.03 (0.03) | 0.01 (0.01) 0.02 (0.04)
disagree (1)

3eHEALS: eHealth Literacy Scale.
°SE: standard error.
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Appendix 6.3.3: Paper Four Multimedia Appendix 3: Log likelihood difference tests

Suppl. Table 2: Log likelihood difference tests to identify covariates that significantly

improved model fit

Variable Chi-Squared (DF) P-value
Age 9.61 (3) P=.02
Gender 4.55(3) P=21
Education 508.01 (3) P <.001
Geographic location 2.28 (3) P=.52
Marital status 489.70 (3) P <.001
Information amount preference 526.26 (3) P <.001
Overall health 508.53 (3) P <.001
Internet use frequency 23.95 (3) P <.001
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Appendix 7.1: Additional publication
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Abstract

Purpose To explore the experiences of haematological cancer outpatients in obtaining information about their cancer and 1ts
treatment.

Methods A cross-sectional survey of adult haematological cancer outpatients was conducted. Participants completed two pen-
and-paper questionnaires: the first examined demographics and disease characteristics; the second, completed four weeks later,
asked about the cancer information received. Participants indicated whether they received the information they needed about
medical procedures and selfmanagement, experiences regarding doctor-patient communication, and self-efficacy in seeking
information and support. Where possible, items were derived from Australian psychosocial cancer care guidelines.

Results Two hundred and ninety-three (84%) patients consented to participate, with 170 (58%) completing both questionnaires.
Most participants reported receiving information in accordance with guidelines. Areas identified as requiring improvement
included difficulty recalling information (28%); information overload (26%); insufficient opportunity to ask questions (23%);
and insufficient information about managing anxiety related to medical procedures (209).

Conclusion While many haematological cancer patients report receiving adequate information, there is room for improvement.
Implementation of evidence-based strategies, such as decision aids or audiotapes of the consultation, may help to improve
information experiences.

Practice implications A patient-centred approach to information provision is essential for ensuring information addresses the
needs and preferences of the patient.
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Introduction

Impact of a diagnosis of haematological cancer

Haematological malignancies account for approximately
9% of all annual cancer diagnoses globally [1]. In 2017,
the estimated incidence of leukaemia and lymphoma in
Australia was estimated to be 3875 and 6232 new cases,
respectively, ranking in the top 10 most commonly diag-
nosed cancers [2]. A diagnosis of haematological cancer is
often associated with poor survival outcomes. Common
treatment options, such as bone marrow transplantation,
peripheral blood cell transplantation and high dose chemo-
therapy, are lengthy and invasive and often lead to debili-
tating side effects, including fatigue, nausea, infection and
bleeding [3, 4]. As a result, patients often have poor psy-
chosocial outcomes. Approximately 20% of haematologi-
cal cancer patients attending treatment centres experience
clinically significant levels of anxiety and/or depression
[5]. Prior to first treatment, the prevalence of anxiety in-
creases to approximately 45% and to 25% for depression
[6]. This leads to poorer quality of life, a higher number of
unmet needs and greater likelihood of adverse treatment
outcomes [7, &].

Benefits of effective information provision

Patient-centred care, which is respectful of and responsive to
patients’ needs, values and preferences, is a central component
of quality health care [9]. To enable patients to become active
and engaged pariners in their health care, it has been argued
that patients must receive clear and explicit information re-
garding the options available to them [10]. Appropriate infor-
mation may influence patients’ treatment choice and facilitate
collaborative decision-making based on the patient's informed
preferences [11, 12].

Enabling informed and active decision-making

Many haematological cancer patients have to make numerous
decisions along the cancer trajectory, such as choosing be-
tween alternative treatments [13, 14]. There is considerable
evidence to suggest that patients who are involved in
decision-making regarding their health care to the degree they
want have better outcomes than those that do not, including
reduced decisional conflict and ncreased satisfaction with
care [15, 16]. Patients who are actively involved in decision-
making have also been shown to have higher physical and
social functioning, significantly less fatigue and improved
quality of Life [17-19]. However, there are numerous barriers
to patient involvement in decision-making that operate at the
patient {e.g. poor health, lower level of education), physician

@ Springer
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(e.g. interpersonal skills, presumptions about the patient) and
system levels (e.g. lack of continuity of care, time restraints)

[20].
Preparing patients for potentially threatening procedures

Poor preparation for medically threatening procedures can
hinder treatment decision-making and increase patients’
levels of anxiety and concerns prior to treatment [21]. It
is important that patients are adequately prepared and un-
derstand the implications of their treatment decisions. For
optimal care, it is recommended that a multi-disciplinary
network of health care professionals provide consistent and
timely information about the sensory, procedural, psycho-
social and behavioural aspects of treatment [21-24]. This
includes what patients will see or feel, the sequence of
events, the patient’s role in facilitating the procedure and
how patients can best manage anxiety before, during and
after treatment. The provision of such information has been
found to reduce patients” levels of pain and psychological
distress prior to cancer treatment [21, 25], as well as im-
proving patients’ satisfaction with care [24].

Equipping patients with self-management strategies

The delivery of preparatory information is also integral
establishing patients” skalls in the selfmanagement of ongoing
side effects of treatment [24]. Self-management information,
which describes what the patient can do to help themselves get
well, is recognised as the fourth largest unmet need for all
cancer patients [26] and one of the basic information needs
of haematological cancer patients [27]. The provision of this
information promotes a patient-centred approach to health
care [28]. It allows patients to actively manage their own care
and facilitates the acquisition of skills fundamental to the
maintenance of health, including problem solving, resource
utilisation, action planning and goal setting [29]. The provi-
sion of self-management information has been found to in-
crease cancer patients’ perceived level of control and to 1m-
prove fatigue, depression, anxiety and quality of hfe [28, 29].

Various factors influence the effectiveness
of information provision

Patients vary in their preferences for the type and amount
of information they wish to receive, as well as the way
information should be presented to them [18, 30]. Patient
age, the amount of information provided. high levels of
anxiety and a negative prognosis have also been shown
to be associated with difficulties remembering information
provided during medical consultations [31, 32]. Strategies
to improve recall and understanding include categorisation
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and prioritisation of information, using commeon and con-
crete terms and presenting information in multiple formats,
such as written, face-to-face or video information [33].
Clinical practice guidelines recommend that patients be
continually informed about their disease, symptom man-
agement and service availability, and that this information
be adapted to the wishes of the individual [34]. Tailoring
information to the unique circumstances and preferences of
individual patients can improve anxiety levels, recall of
information, self-perceived preparedness for treatment
and satisfaction with care [34, 35]. This is likely to be
particularly important for haematological cancer patients
given the diversity of diagnoses within this group, which
often require complex and rapidly changing treatment re-
gimes [36].

Aims

There is very little information from previous studies about the
extent to which haematological cancer patients receive infor-
mation in line with these guidelines. The aim of this study was
therefore to explore the views of haematological cancer out-
patients regarding their experiences of receiving and obtaining
information about their cancer and its treatment.

Methods
Design and setting

A cross-sectional questionnaire of haematological cancer out-
patients was conducted in three metropolitan hospitals, each
treating at least 300 patients for haematological cancer per
year. Participating hospitals were located in three different
Australian states.

Participants

Eligible patients were adults (aged 18 years or older) who had
a diagnosis of any type of haematological cancer and were
attending an outpatient clinic appointment at a participating
hospital in relation to their cancer. Patients were excluded if
they were unable to read or write English sufficiently to com-
plete the questionnaire, were attending their first appointment
at the clinic or were unable to provide informed consent or
meet the requirements of participation, as judged by climic
staff.

Recruitment
Appropriate ethics approval was obtained from the

University of Newcastle Human Research Ethics
Committee and the relevant governing bodies at the

participating hospitals. Trained research assistants were re-
sponsible for participant recruitment and data collection at
each hospital. A haematologist or nurse employed at the
participating hospital assisted the research assistant to iden-
tify potentially eligible patients from the daily clinic ap-
pointment schedule. Patients identified as eligible were
provided with a written information sheet and a verbal ex-
planation of the study by the research assistant. Patients
who were willing to participate were asked to complete a
consent form and return it to the research assistant. To en-
able the examination of consent bias, the research assistant
recorded the gender and age of non-consenters on a study
log sheet with their permission.

Data collection

Consenting participants were asked to complete two pen-
and-paper questionnaires; one at the time of recruitment
and one approximately four weeks later in order to reduce
patient burden and survey fatigue. The initial question-
naire was provided to participants in the clinic waiting
room and included questions about participants’ demo-
graphics, their cancer diagnosis and treatments received.
The second questionnaire was sent to participants via mail
along with a pre-addressed reply paid envelope to retum
their completed questionnaire to the research team. This
follow-up questionnaire contained items exploring che-
motherapy side effects (reported elsewhere) and experi-
ences of receiving and obtaining information about their
cancer and its treatment. A reminder letter and another
copy of the questionnaire was sent via mail to participants
who did not return their completed questionnaire after two
weeks, with a second reminder sent following a further
two weeks of non-response. All data was de-identified
by the use of a unique ID number for each participant.
This allowed the research team to track return rates and to
link responses between the two guestionnaires.

Measures

Participants were asked to indicate whether they received
the information they needed in relation to preparation for
potentially threatening medical procedures or treatments
and self-management when leaving hospital. Items were
also included to explore participants’ experiences regard-
ing doctor-patient communication, and self-efficacy re-
garding information and support seeking. Participants pro-
vided responses to all questions on a five-point Likert
scale (1 = strongly disagree to 5 =strongly agree). A ‘not
applicable’ response option was also available. A copy of
these items is included in Appendix 1.

Development of the measure invelved searching the
available literature to identify existing measures related to
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information seeking, provision and doctor-patient commu-
nication. From this search, a list of potential domains was
constructed to broadly capture the experiences of patients
in receiving and obtaining information about cancer and its
treatment. Guidelines for information provision to cancer
patients were then mapped against these domains to iden-
tify relevant aspects of care and were used to develop in-
dividual survey items. Where no or few guidelines were
available in relation to a domain, items were adapted from
existing measures and created based on issues reported by
clinicians and patients in previous pilot work by the au-
thors (unpublished).

Interpersonal communication

Nine items were mcluded to explore patients’ experiences
regarding the conversations they had with their doctor and
family members about disease and treatment information.
Items were denved from clinical practice guidelines for
the psychosocial care of cancer patients [34] and experi-
ences reported by haematological cancer patients in pilot
work conducted by the authors (unpublished).

Preparation for potentially threatening procedures

Eleven items were included to examine the type of informa-
tion provided to patients prior to having medical procedures or
treatments. These items were directly related to the clinical
practice guidelines regarding preparation for potentially
threateming procedures [34] and mcluded questions address-
ing sensory and procedural aspects of treatment, anxiety man-
agement and after-care.

Post-discharge self-management

Six items were included to explore information provided fol-
lowing discharge from hospital to support self-management of
symptoms and side effects of treatment. Items were derived
from the clinical practice guidelines for the psychosocial care
of cancer patients [34] and recommendations from a multi-
disciplinary panel of experts in haematological cancer care
regarding the information required by patients in the post-
discharge phase.

Information-seeking self-efficacy

Four items were included to examine patients” confidence in
their ability to seek support and information from family,
friends and their health care team.
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Demographic, disease and treatment characteristics

The following demographic, disease and treatment char-
acteristics were reported by participants: date of birth,
gender, marital status, highest level of education, employ-
ment status, country of birth, haematological cancer type,
stage of disease at diagnosis, time since diagnosis and
treatments received.

Statistical analysis

Statistical analyses were conducted using SAS v9.4 [37]. Age
and gender of participants and non-consenters were compared
to examine consent bias using F-adjusted Rao-Scott chi-
square tests. Participant charactenistics (age, gender, educa-
tion, country of birth, cancer type) of those that completed
both questionnaires were also compared with those who com-
pleted the first questionnaire only using F-adjusted Rao-Scott
chi-square tests. Frequencies and percentages were calculated
for each item with responses regrouped as Agree (Strongly
Agree and Agree), Neutral, Disagree (Sirongly Disagree and
Disagree) and not applicable. Multivariate analysis to explore
potential associations between patient characteristics and in-
formation experiences was not possible due to a high number
of participants having ‘not applicable’ responses (n = 38).
These participants could not be mcluded in such analyses,
therefore resulting in very limited power due to the small
sample available.

Results
Sample

Of the 349 patients identified as eligible to participate, 293
(B4%) consented to take part in the study. Two hundred and
thirty-six (819) consenters completed and returned the first
questionnaire. There was no indication of consent bias, with
no significant differences n age (p=10.14) or gender (p=
0.31) between completers and non-consenters. One hundred
and seventy participants (729%) also completed the second
questionnaire and are included in the following analyses.
There were no significant differences in age (p = 0.24) or gen-
der (p = 0.56) between those who completed the first question-
naire only and those who completed both questionnaires.
Table 1 provides a summary of the socio-demographic, dis-
ease and treatment characteristics for the included sample.

Patient experiences of obtaining information related
to their disease and treatment

Owverall, self-reported information experiences were largely
positive. Data from items assessing participant experiences
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Table 1 Participant socio-
demographic and disease profile Characteristic N (%)
(= 170)
Gender Male 99 (58%)
Female 71 (42%)
Age (years) 18-34 B(5%)
35-54 42 (25%)
55-T4 94 (57%)
75+ 22(13%)
Marital status Married or partner 112 (67%)
Smgle, divorced, separated or widowed 55(33%)
Education completed High school or below 75(45%)
Vocational trining or University 91 (55%)
Place of birth Australia 113 (68%)
Other 54(32%)
Cancer type Non-Hodgkin lymphoma 51 (30%)
Chronic leukaemia 34 (20%)
Myeloma 27(16%)
Acute leukaemia 22(13%)
Hodgkin lymphoma 12 (7%)
Other 22(13%)
Time since diagnosis (months) -6 14 (&%)
7-12 25(15%)
13-4 23 (14%)
244 107 (63%)
Stage of cancer Early 54(33%)
Advanced 3T (22%)
In remission 29(18%)
Do not know 45(27%)
Treatment received” Chemotherapy 141 (85%)
Radiation therapy 36(21%)
Stem cell transplant AT (22%)
Surgery 31 (194%)
Other 12 {7%)
Mo treatment 66 (394%)

“Not all columns sum to 170 due to missing data; " not mutually exclusive calegones

regarding information about diagnosis and treatment are pre-
sented in Table 2.

Interpersonal communication

When asked about their discussions with their doctor and fam-
ily regarding their cancer, a substantial minonty of participants
indicated problems recalling information provided by their doc-
tor (28%), experiencing information overload (269 ) and insuf-
ficient opportunity to seek further information and clarification
regarding their diagnosis and treatment (239). Further, 15-
8% of participants reported differing opinions amongst their
family members regarding the information received and deci-
sions about care.

Preparation for potentially threatening procedures

Most participants reported that guideline-recommended infor-
mation was provided regarding the procedural and most senso-
1y aspects of medical procedures. However, provision of infor-
mation about strategies for managing stress and anxiety associ-
ated with these procedures was identified as being suboptimal
for 20-22% of patients.

Post-discharge self-management
While information provision regarding post-discharge self-

management was perceived to be adequate, a small proportion
of participants reported receiving insufficient information about
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Table 2 Patient experiences of obtaining mformation related to their disease and treatment

Item Agree Disagree MNeutral
N(®)
‘When being told information about my disease and treatment:
The way the doctor discussed the information was confusing 24 (14%)" 120 (71%) 23 (14%)
1 fielt my doctor told me everything s'he could 130 (TT4%) 18 (11%) 19 (11%:)
1 forgot impartant details of what the doctor told me 47 (8% T3 (44%) 44 (26%)
I fielt too overwhelmed by the amount of information to make sense of it 43 f!‘é‘i—)h R4 (51%) 36 (22%)
There wasn't enough time to discuss all my guestions with the doctor 38230 106 (63%) 20 (12%)
There have been diffenng opinions among my family sbout:
What the doctor has told us 20 (18%)" 94 (574%) 26 (16%)
The meaning of the information we have recerved 28 (175" 91 (55%) 31 (19%)
Decisions made regarding treatment (155" 98 (59%) 29 (18%)
What 15 best for me 20 (18%)" 92 (56%) 31 (19%)
When having medical procedures or treatments, | got the information | needed about:
Purpose of the procedure 148 (88%) 6 (45%) 8 (5%)
Benefits and risks of the procedure 142 (84%) 10 {64%) 10 {6%)
What the procedure involved 144 (85%) 6 (4%) 11 (7%)
Where the procedure would take place 150 (8%} 1 (1%} O (50
Who would perform the procedure 114 (694) 10 {6%) 30 (18%)
How long it would take to recover from the procedure 106 (63%5%) 19 (11%) 29 (17%)
What care | would need after the procedure 116 (69%) 12 (74%) 23 (14%)
How to manage anxiety and stress before the procedure 50 (35%) 37 22%) 56 (34%)
What I might feeel during the procedure 124 (74%) 10 {6%) 20 (12%)
What I should do if I expenienced pain or discomfort during the procedure 120(T1%) 0 (4%) 23 (14%)
How to manage anxiety or stress during the procedure T2 (43%) 33 20%) 44 (26%)
When leaving hospital, | got the information [ needed about:
Who to call if | experienced worrying sympioms 135 (81%) 6 (4%) 14 (B%)
Which symptoms | should repart to my health care team immediately 132 (7%} T(4%) 19(11%)
How to manage symptoms and side effects 110 (65%) 11 (T%) 370(22%)
Situations or activities | should avoid to reduce risk of infection or developing complications 125 (75%) 10 (6%:) 18 (11%)
Foods | should avoid to reduce nisk of infection or developing complications 98 (58%) 26 (15%) 24 (14%)
How to prepare food safely to reduce risk of infection or developing complications 90 (54%) 28 {17%) 29 (17%)
I fieel confident in my ability to:
Ask my family/friends for emotional support when [ need it 113 (68%) 20(12%) 27 (1a%)
Ask my family/friends for practical support when I need it 128 (774) 14 (R%) 20(12%)
Ask my health care team questions about my disease and freatment options 143 (86%) Ti4%) 12(7%)
Be involved in making decisions about my care 137 (824%) 9(5%) 17 (10%)

“MNot all rows sum to 170 due to missing data or “not applicable’ responses; hugman:nl indhicates a negative patient experience as ftem was reverse-
worded; Note: Areas where more than 15% of participants perceived care was not received in accordance with guidelines or indicated there was scope for

improvement i nformation provision are presented in italic text

foods to avoid (15%) and how to prepare food safely to reduce
risk of infection or developing complications {17%).
Information-seeking self-efficacy

Most participants (68-86%) reported feeling confident in their

ability to seek support and information from their family,
friends, and health care team.
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Discussion and conclusion
Discussion

The results of this study indicate that haematological cancer
outpatients have positive overall experiences in relation to
obtaining required information about their cancer and its treat-
ment. Despite 15-18% of participants reporting disagreement
amongst family in terms of cancer information provision and
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decision-making, more than half of participants had a positive
experience in terms of family involvement in these processes.
This finding 15 consistent with the hterature. A systematic
review of patient-physician-companion communication found
that cancer patients appreciated the emotional and information
support roles fulfilled by their companions during cancer con-
sultations [38]. This included taking notes, asking questions,
recalling essential information post-consultation, and assis-
tance with decision-making [38].

There is room for improvement in the provision of some
aspects of guideline-recommended psychosocial care for hae-
matological cancer patients. A substantial minority of partici-
pants forgot information they were given during the consulta-
tion with their doctor, did not feel they had enough time to ask
questions and felt too overwhelmed by the amount of infor-
mation presented to them to make sense of it. Previous re-
search has reported that patients forgot or remembered incor-
rectly approximately 40-80% of medical information provid-
ed during a consultation [39]. In addition, higher levels of
anxiety also have a negative impact on information recall
[39, 40], which is of particular importance for haematological
cancer patients where the prevalence of anxiety may be as
high as 45% [6]. Patient-centred information provision recom-
mends that clinicians ask patients what mformation they
would like to know and in how much detail [41]. This allows
for information provision to be tailored according to patients’
preferences and may minimise information overload [41].
Decision aids, question prompt lists and patient coaching
might also be useful strategies to improve recall and deci-
sion-making. Such interventions have been shown to decrease
patient anxiety and help patients become engaged in decision-
making regarding their care [42, 43]. Additional strategies to
aid recall of information post-consultation, minimise informa-
tion overload and provide additional opportunities to seek
clarification regarding the information might include having
two consultations to discuss diagnosis and treatment informa-
tion, or information to take home [33], such as audiotapes of
the consultation.

Approximately one fifth of participants indicated that they
did not receive the information they needed about managing
stress and anxiety associated with a potentially threatening
procedure or treatment. This finding may be due to a
prioritisation of medical aspects of the procedure in prepara-
tory information provision, highlighted by the comparatively
better perception of information received in these areas.
Altermatively, it may be that patients place a higher level of
importance on procedural, behavioural and sensory aspects of
care, leading to lower rates of patient recall of psychosocial
information. A multi-disciplinary model of cancer care may
be effective at addressing this issue, where various clinical
staff are involved in the coordinated delivery of both medical
and psychosocial preparatory information. This may result in
greater opportunities for discussion, clarification and

reinforcement of information [44). Previous research has also
found that providing information aids, such as educational
videos and audiotapes, may assist in reducing anxiety and
increasing satisfaction with preparatory information [21, 44,
45]. The internet provides one highly accessible and cost-
effective modality in which to provide such multimedia infor-
mation. However, further research is needed to explore the
potential use of interactive technology in delivering prepara-
tory information to cancer patients [45].

Several limitations should be considered when interpreting
the study findings. Firstly, there was potential for recall bias in
survey responses. Over 60% of participants were diagnosed
more than 24 months ago and, therefore, may be in the follow-
up phase of care rather than undergoing diagnosis and active
treatment to which many of the survey items relate. Future
research could examine responses of cancer patients who are
closer to the time of diagnosis. Sensitivity of the items regard-
ing preparation for potentially threateming procedures may be
limited due to the framing of the item stem. Participants were
asked to respond taking into account all of the procedures and
tests they had received rather than refernng to a specific or
maost recent procedure. There were also a substantial number
of neutral responses which were difficult to interpret. Future
research may employ an altemative response scale which
elicits more discrete responses in terms of whether specific
information was received and what patients’ preferences for
recelving information are. Information provision in Australian
haematological cancer treatment centres is likely impacted by
a number of factors including clinician preferences and com-
munication skills, patient preferences and leaming styles and
the availability of information resources. Such factors were
not explored in the current study, however may have influ-
enced the experience of patients, particularly if there was a
mismatch between information delivery and patient prefer-
ences. Future research may benefit from a more in-depth ex-
ploration of the interaction between information provision,
patient preferences and learning styles, and the patient
experience.

Conclusion

While many haematological cancer patients report receiving
adequate information, there is room for improvement in rela-
tion to some aspects of information provision. Findings high-
light the need for implementation of effective strategies to
minimise information overload, aid recall of information
post-consultation and manage anxiety and stress related to
medical procedures.

Practice implications

The majority of haematological cancer patients get the infor-
mation they need about their cancer and its treatment.
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Communication and provision of information by health pro-
fessionals could be improved for some haematological cancer
patients. The implementation of evidence-based strategies,
such as decision aids [42, 43], audiotapes of the consultation
and multimedia preparatory information [45] may be useful in
addressing issues of poor information recall and information
overload reported by participants in this study. While there are
a number of tools that may be hamessed to improve patients’
understanding of their diagnosis and treatment. the use of such
strategies should be patient-centred to ensure the type and
amount of information provided by health care professionals
addresses the needs and preferences of the patient [41].

Author contributions All authors contnbuted to preparation and review
of the manusenpt. In addition, HT was the project manager responsible
for overseeing data collection. RW, JB, and RSF were respansible for
development of the measure.

Funding information This rescarch was funded by the Cancer Council
New South Wales (CSR 11-02) and infrastructure funding from the
Hunter Medical Research Institute. The development of the survey instru-
ment was also supported by the Cancer Institute New South Wales ( 10/
THS/2-14). Dr. Jamiz Bryant was supported by an Australion Research
Council Post-Doctoral Industry Fellowship. Mrs. Lisa Hyde is supported
by an Australian Govemment Research Training Program Scholarship.
Ms. Anne Herrmann is supported by a University of Newcastle
International Postgraduate Research Scholarship, a University of
Newcastle'Hunter Cancer Research Alliance Research Scholarship and
has received fimding support from the Hunter Cancer Research Alhance
Implementation Science Flagship Program as part of the 2017 Research
Higher Degree Student Award initiative.

Compliance with ethical standards

Appropriate ethics approval was obtained from the University of
Newcasile Human Rescarch Ethics Committee and the relevant
governing bodies at the participating hospitals.

Competing interests  All authors declare that they have no competing
interests.

References

1. Smith A, Howell D, Patmore B, Jack A. Roman E (2011} Incidence
of haematological malignancy by sub-type: a report from the
Haematological Malignancy Research Network. Br 1 Cancer
1051116841692

2. Australian Institute of Health and Welfare & Australasian
Association of Cancer Repistries (2017) Cancer in Australia: in
brief 2017. Cancer series no. 102, Cat. no. CAN 101. ATHW,
Canberra

3. Montgomery C, Pocock M, Titley K. Lloyd K (2002) Individual
quality of life in patients with leukaemia and lymphoma. Psycho-
Oncology 11(3):239-243

4. National Cancer Institute (2010) Fact Sheet 7.41: bone mamow
transplantation and peripheral blood stem cell transplantation.
http://www.cancer. gov/about-cancer/treatment/types/stem-cell-

transplantistem-cell-fact-sheeti#tg 14, Accessed 6 June 2016

ﬂ Springer

370

10

11.

12

13

14.

15

16.

17.

18.

19

0.

2.

s

Clinton-McHarg T, Carey M, Sanson-Fisher R, Tzelepis F, Bryant
1, Williamson A (2014) Anxiety and depression among haemato-
logical cancer patients attending treatment centres: prevalence and
predictors. J Affect Disord 165:176-181. hitps://doi.org/10.1016/].
Jad 2014.04.072

Breen S), Baravelli CM, Schofield PE, Jefford M. Yates PM.
Amnda SK (2009) Is symptom burden a predictor of ancety and
depression in patients with cancer about to commence chemother-
apy? Med I Aust 190(7 k599

Allart P, Soubeyran P, Cousson-Gélie F (2013) Are psychosocial
factors associated with quality of life in patients with haematolog-
ical cancer? A cnitical review of the literature. Psycho-Oncology
22(2):241-249. hitps://doi.ong/ 10, 1002/pon. 3026

Swash B, Hulbert-Williams N, Bramwell R (2014) Unmet psycho-
social needs i haematological cancer: a systematic review. Support
Care Cancer 22(4):1131-1141

Institute of Medicine, Committee on Quality of Health Care in
Amenica (2001) Crossing the quality chasme a new health system
for the 21st century Committee on Quality of Health Care in
America, Washington, DC

Tutty L, 0'Connor G (1999) Patient information leaflets: some
pertinent guidelines. Radiography 5(1):11-14. https://doi org/10.
1016/5 1078-81 74 99190003-2

Charles C, Gafi A, Whelan T (1997) Shared decision-making in
the medical encounter: what does it mean? (or it takes at least two to
tango). Soc S Med 44(5):681-692. https=/dov.org/10.1016/
S0277-9536(96)00221-3

Coulter A, Entwistle V, Gilbert D (1999) Shanng decisions with
patients: 15 the nformation good enough? BMI 318(7179):3 18-
322 hitps:zidotorg/10.1136/bm) 318.7T179.318

Alexanian B, Dimopoulos M (1994) The treament of multiple my-
cloma. N Engl 1 Med 330(7):484-489. https://dovorg/ 10,1056/
NEIM1994021 73300709

Pui CH. Evans WE (2006) Treatment of acute lymphoblastic leu-
kemia. N Engl 1 Med 354(2):166-178. https://doiorg/10. 1056/
NEIMra(52603

Gattellari M, Butow PN, Tattersall MH (2001 ) Sharing decisions in
cancer care. Soc Sci Med 52(12):1865-1878

Shay LA, Lafuta JE (2015) Where is the evidence? A systematic
review of shared decision making and patient outeomes. Med Decis
Mak 35(1k114-131

Coulter A, Ellins J (2007) Effectiveness of strategies for informing,
educating. and involving patients. BMJ 335(7009):24-27. hitps./
dotorg/10.1136/bm). 39246581169 80

Leydon GM, Boulton M, Moynihan C, Jones A, Mossman J,
Boudioni M., McPherson K (2000) Cancer patients” information
needs and information seeking behaviour: in depth interview study.
BMJ 320(72391:909-913

Hack TF, Degner LF, Watson P, Sinha L (2006) Do patients benefit
from participating in medical decision making? Longitudinal
follow-up of women with breast cancer. Paycho-Oncology 1501 )
9-19. hitps:/doiorg1 0. 1002/pon S0T

Joseph-Williams N, Ebwyn G, Edwards A (2014) Knowledge is not
power for patients: a systemnatic review and thematic synthesis of
patient-reported barmiers and facilitators to shared decision makng,
Patient Educ Couns 94(3):291-309. https:/doi.org/10.1016/.pec.
200310031

Schofield P, Jefford M, Carey M. Thomson K. Evans M, Baravelli
C, Aranda 5 (2008) Preparing patients for threatening medical treat-
ments: effects of a chemotherapy educational DVD on anxiety.
unmet needs, and self-efficacy. Support Care Cancer 16(1):37-45
Powell B, Bruce 1, Johnston M, Vigele C, Scott N, Shehmar M.
Roberts T (2010} Psychological preparation and postoperative out-
comes for adults undergoing surgery under general anaesthesia. The
Cochrane Library



Support Care Cancer (2019) 27:1509-1517

1517

pi

4

25,

26.

27

28

9

30.

3L

32

EXR

Schofield M), Walkom S, Sanson-Fisher R (1997) Patient-provider
agreement on guidelines for preparation for breast cancer treatment.
Behay Med 23(1):36-45

Schofield P, Gough K. Ugalde A, Carey M, Arnda 5, Sanson-
Fisher R (2012) Cancer Treatment Survey (CaTS): development
and validation of a new mnstrument to measure patkents’ preparation
for chemotherapy and radiotherapy. Psycho-Oncology 21(3):307-
315, hetps:/idoiorg/10.1002/pon_ 18596

Burish TG, Snyder SL. Jenkins RA (1991) Prepanng patients for
cancer chemotherapy: effect of coping preparation and relaxation
interventions. J Consult Clin Psychol 59(4):518-525
Sanson-Fisher R, Girgis A, Boyes A, Bonevski B, Burton L. Cook
P, Supportive Care Review G (20000 The unmet supportive care
needs of patients with cancer. Cancer 88(1):226-237. https:/doi.
org/10. 1002/ SICIH097-0142(20000101)88: 1<226::A1D-
CNCR30:=3.0.CO2-P

Rood JA, Eeltink CM, van Zuuren FJ, Verdonck-de Leeuw IM.
Huijgens PC(2015) Perceived need for information of patients with
haematological malignancies: a literature review. ] Clin Nurs 24(3—
4):353-369. hittps:dotorg 10111 1joen. 12630

Kim AR, Park HA (2015) Web-based self-management support
interventions for cancer survivors: a systematic review and meta-
analyses. Stud Health Technol Inform 216:142-147
Schulman-Green D, Bradley EH, Micholson NR, George E, Indeck
A, McCorkle R (2012) One step at a time: self-management and
transitions among women with ovarian cancer. Oncol Nurs Forum
3904354360, https:/idod.ong/1 0L 1188/12.0NF.354-360

Cox A, Jenkins V, Catt 8, Langridge C, Fallowfield L (2006)
Information needs and experiences: an audit of UK cancer patients.
Eur J Oncol Nurs 1064):263-272. hitpsz/doi.org/10.1016/.cjon.
2005.10.007

Jansen I, Butow PN, van Weert JC, van Dulmen 5, Devine RJ,
Heeren T], Bensing JM, Tattersall MH (2008) Does age really
matter? Recall of mformation presented to newly referred patients
with cancer. J Clin Oncol 26(33):5450-5457. hitps://doiorg/10.
1200/jco.2007.15.2322

Stark DPH. House A (20000) Anxiety in cancer patients. Br ] Cancer
83(10):1261-1267. https://doi.org/10. 1054/ bjoc. 2000.1405
Watson PW, McKmnstry B (2009) A systematic review of interven-
tons to improve recall of medical advice in healthcare consulta-
tions. J R Soc Med 10206235243, hitps:/doi.org/10.1258 frsm.
2009.090013

35

36.

3%

38

39.

40

41

42

43

45,

National Breast Cancer and National Cancer Control Initiative
(2003) Chmical practice guidelines for psychosocial care of adults
with cancer. National Breast Cancer Centre, Camperdown
MecPherson CJ. Higginson 1, Hearn J (2001) Effective methods of
giving information in cancer: a systematic literature review of ran-
domized controlled trials. J Public Health 23{3k227-234. https://
dot.org/10.10893/pubmed 23.3.227

Bryant I, Sanson-Fisher R, Stevenson W, Smits R, Henskens F. Wei
A, Teclepis F. ¥Este C, Paul C, Carey M (2015) Protocol of a
multi-centre randomised controlled tral of a web-based information
intervention with nurse-delivered tebephone support for haemato-
logical cancer patients and their support persons. BMC Cancer
15(1):1-13. https://dotorg/ 10 1186/51 2885-015-13 14-x

SAS Institute (2002-2011) SAS software, version 94 of the SAS
system for Windows. Copyright SAS Institute Inc, Cary
Laidsaar-Powell RC. Butow PN, Bu S, Chares C, Gafi A, Lam
WWT, Jansen J, MoCaffery KJ, Shepherd HL. Tattersall MHN,
Juraskova 1 (2013) Physician-patient-companion communication
and decision-making: a systematic review of trisdic medical con-
sultations. Patient Educ Couns $1(1):3-13. https:(dotorg 101016/
Jopec.2012.11.007

Kessels RP (2003) Patients" memory for medical information. 1 R
Soc Med 96(5):219-222

van Osch M, Sep M, van Vet LM, van Dulmen 8. Bensing M
(2014) Reducing patients’ anxiety and uncertainty, and improving
recall in bad news consultations. Health Psychol 33(11): 13821390
Zucea A, Sanson-Fisher R, Waller A, Carey M. Boadle D (2017)
The first step in ensuning patient-centred quality of care: ask the
patient. Eur J Cancer Care 26(1). hitps://doi.org/ 10,111 1/ece. 12435
Holmes-Rovner M. Nelson WL, Pignone M. Elwyn G, Rovner DR,
0" Connor AM, Coulter A, Correa-de-Arawjo R (2007) Arc patient
decision aids the best way to improve clinical decision making?
Report of the IPDAS Symposium. Med Decis Mak 27(5):599-608
Kinnersley P. Edwands AG. Hood K., Cadbury M. Ryan R. Prout H.
Crwen D, MacBeth F, Butow P, Butler C (2007} Interventions before
consultations for helping patients address their information needs.
The Cochrane Library

Jefford M, Tattersall MH (2002} Inl"ncrmin; and inmh'i.ng cancer
patients in their own care. Lancet Oneol 3{10):629-637

Waller A, Forshaw K. Bryant ], Mair 8 (2014} Interventions for
preparing patients for chemotherapy and radiotherapy: a systematic
review. Support Care Cancer 22(8):2297-2308

@ Springer

371



Appendix 7.2: Copyright clearance for additional publication

3 (ﬁiopyright - N ® 2 = s
g camnee  RightsLink A N

372

Center

SPRINGER NATURE

Order Completed

Thank you for your order.

Home Help Email Support Lisa Hyde v

Do haematological cancer patients get the information they need about their cancer and its
treatment? Results of a cross-sectional survey

Author: Rochelle Watson et al

Publication: Supportive Care in Cancer

Publisher: Springer Nature

Date: Oct 30, 2018

Copyright @ 2018, Springer Nature

This Agreement between 10 Muneela Ave ("You") and Springer Mature ("Springer Nature") consists of your license details and the terms and conditions
provided by Springer Nature and Copyright Clearance Center.

Your confirmation email will contain your order number for future reference.

License Number

License date

B Licensed Content

4800520970202 I Printable Details
Apr 01,2020

B Order Details

Licensed Content Publisher Springer Nature Type of Use Thesis/Dissertation
Licensed Content Publication Supportive Care in Cancer Requestor type academic/university or research institute

Do haematological cancer patients get the Format print and electronic
Licensed Content Title information they need about their cancer Portion full article/chapter

and its treatment? Results of a cross- . .

X Will you be translating? no
sectional survey
Circulation/distribution 1-28

Licensed Content Author

Licensed Content Date

B About Your Work

Title
Institution name

Expected presentation date

@ Requestor Location

Requestor Location

$ Price

Total

CLOSE WINDOW

Rochelle Watson et al
Author of this Springer

Oct 30, 2018
Nature content yes
&= Additional Data

Lisa Hyde

University of Newcastle

Jun 2020

B Tax Details

10 Muneela Ave
10 Muneela Ave

Hawks Nest, NSW 2324
Australia
Attn: 10 Muneela Ave

0.00 USD

Total: 0.00 USD

ORDER MORE





