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Abstract

Background: Health technology assessment (HTA) is a form of policy analysis to inform
recommendations for decision-makers. An equity-focused HTA recommendation consists of one
that explicitly addresses the impact of health technologies on individuals disadvantaged in
society because of their social conditions. However, there is a need for more evidence on the
relationships between patient engagement and the development of equity-focused HTA
recommendations.

Obijectives: The objectives of this dissertation were to examine the association between
patient engagement and equity-focused HTA recommendations and identify implementation
considerations for patient engagement in HTA.

Methods: | used explanatory sequential mixed methods to analyze 60 HTA reports and 11
interviews with patients and analysts from Canadian organizations: the Canadian Agency for
Drugs and Technologies in Health (CADTH) and Health Quality Ontario (HQO).

Results: Quantitative analysis of the HTA reports showed that patient engagement
significantly predicts equity-focused HTA recommendations (OR: 0.26; 95% CI: [0.16 — 0.41]).
HTA reviews where HTA analysts directly interviewed patients (OR: 3.85; 95% CI: [2.40 —
6.20]) and where an advisory committee used consensus were more likely to contain equity-
focused recommendations (OR: 2.27; 95% CI: [1.35 — 3.84]). Qualitative analysis of the
interviews identified strategies for engaging diverse patients in HTA.

Conclusion: The findings of this dissertation can inform the designing of patient

engagement in HTA.



Executive summary

Health technology assessment (HTA) represents a form of policy analysis that informs
policy-makers decisions about funding and scaling up health technologies to improve health
outcomes (O'Rourke al., 2020; Stevens et al., 2003). Organizations, such as the Canadian
Agency for Drugs and Technologies in Health (CADTH) and Health Quality Ontario (HQO),
develop HTA recommendations by examining available evidence on effectiveness, cost-
effectiveness and safety (O'Rourke al., 2020; Stevens et al., 2003). An equity-focused HTA
recommendation consists of one that explicitly addresses the impact of health technologies on
individuals disadvantaged in society because of specific health needs or their social conditions
(Benkhalti et al., 2021; Braveman & Gruskin, 2003; Tugwell et al., 2006a). HTA
recommendations inform policies such as drug coverage, healthcare services, preventive
interventions, and public health workforce training, all of which have health equity implications
when rolled out to the public.

Studies reported patient engagement as a practical approach for incorporating patient
perspectives in recommendations to assist decision-makers in their appraisals of health
technologies (Bellemare et al., 2018; O'Flaherty et al., 2021). Patient engagement involves
partnerships between HTA institutions and individual patients or patient groups (Facey Helle et
al., 2017; Manafo et al., 2018). However, there is a need for more evidence on the relationships
between patient engagement processes and the development of equity-focused HTA
recommendations.

With the assumption that HTA recommendations serve as a formal knowledge base for
stakeholders involved in implementing health technologies, they examine approaches to enhance

the integration of health equity factors in those recommendations (Allen, Liberti, et al., 2017).



Furthermore, patients are demanding more accountability from health authorities and calling for
considering their voices in decisions regarding their health (Biddle et al., 2021; de Wit et al.,
2020; Staley, 2015). Digital technologies offer opportunities for implementing inclusive patient
engagement strategies to enhance the development of equity-focused HTA recommendations
(Cordos et al., 2017; Jenssen et al., 2016).

This thesis examines the association between patient engagement processes and equity-
focused HTA recommendations and identifies implementation considerations for patient
engagement in HTA. | address the objectives by answering the following research questions:

e What are the characteristics of patient engagement processes in HTA?

e What are the characteristics of equity-focused HTA recommendations?

e What patient engagement processes are associated with equity-focused HTA
recommendations?

e How could HTA organizations ensure that patient engagement effectively influences the
development of equity-focused HTA recommendations?

e How could HTA organizations use digital technologies to engage patients in ways that
acknowledge the diversity of people and needs impacted by health technologies?

| used an explanatory mixed methods approach to answer the above questions. For the
quantitative portion of the thesis, | analyzed 60 HTA reports from CADTH and HQO. For the
qualitative part, | interviewed 11 patients, and HTA analysts involved in patient engagement at
CADTH and HQO. | obtained ethics approval from the University of Ottawa to conduct the

qualitative study.



Overview of findings

Characteristics of patient engagement processes: For HQO reports, HTA analysts
interviewed patients to obtain their input. For CADTH reports, patient organizations responded
to calls for input that CADTH posted on their website. HTA and patient organizations used
various methods to engage patients, including interviews, focus groups and surveys. The primary
modality of engagement consisted of digital technologies. However, HTA organizations and
patient groups alike held in-person meetings. Patients contributed to decision-making to
formulate HTA recommendations as members of HTA advisory committees. Decision-making
models varied depending on the types of HTA reviews. CADTH used voting for common drugs,
whereas they used consensus for oncology drugs. HQO used consensus in decision-making to
develop HTA recommendations.

Characteristics of equity-focused HTA recommendations: An equity-focused HTA
recommendation consisted of a recommendation that contained at least one PROGRESS-Plus
item. PROGRESS-Plus stands for Place of residence, Race/ ethnicity, Occupation, Gender/sex,
Socioeconomic status, and Social capital. The Plus designates other strata, such as sexual
orientation and individuals with disabilities, used to describe participants in health-related
research and interventions. Most reports had equity-focused HTA recommendations (68%; 41
out of 60). There were 12 uniqgue PROGRESS-Plus items across all the included HTA reports.
Six items were from the PROGRESS category: the place of residence, language, gender,
education, socioeconomic status, and social capital. The other six items were from the "Plus”
category: affordability, age, ethical issues, the severity of the conditions, logistics of treatment,
and stigma. There was no record of the following items from the PROGRESS framework:

occupation, race/ethnicity/culture, and religion.



Association between patient engagement processes and equity-focused HTA
recommendations: Quantitative analysis of the HTA reports showed that direct patient
engagement (OR: 3.85; 95% CI: [2.40 — 6.20]) and consensus in decision-making (OR: 2.27;
95% CI: [1.35 — 3.84]) were more likely to be associated with the development of equity-focused
HTA recommendations in comparison to indirect patient engagement (OR: 0.26; 95% CI: [0.16
—0.41]) and voting (OR: 0.44; 95% CI: [0.26 — 0.73]). Qualitative analysis of the interviews
identified strategies for engaging diverse patients in HTA.

Qualitative analysis of interviews with five patients: The interviewees said that HTA
organizations should provide practical support to patients and HTA practitioners, including travel
accommodations, compensation, and training. The interviewees also advised HTA organizations
to use digital alongside non-digital tools to support inclusive engagement strategies. The
interviewees indicated that HTA organizations should consider the digital divide, which may
arise from patients' social environment and preferences.

Qualitative analysis of interviews with six HTA analysts: The interviewees shared about
current practices that allowed them to successfully reach out, recruit and engage
underrepresented groups in their HTA. The interviewees also highlighted the need to raise
awareness about the importance of patient input alongside clinical evidence to inform health
equity analysis in HTA. The interviewees discussed the role of digital technologies in
strengthening organizational readiness for inclusive and diverse patient engagement. However,
the interviewees cautioned that HTA organizations should consider the digital divide in broader

strategies to improve patient engagement in HTA.
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Conclusion

To my knowledge, the dissertation is the first study that quantifies the relationship
between patient engagement and the development of equity-focused HTA recommendations. The
study also reveals that contextual and procedural factors, such as availability of data, awareness
about patients' role in HTA, and use of digital technologies, may impact this relationship. As in
previous studies (Black et al., 2018; Roche et al., 2020), the findings reiterate patient
engagement's importance in identifying health equity factors in HTA. The findings of this
dissertation can inform strategies for advancing health equity through HTA with patient

engagement. The results have implications for practice, research, policy, and education.
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Chapter 1: Introduction
1.1 Overview of Chapter 1

In this introductory chapter, | define key concepts and discuss background information for
the dissertation. | also briefly describe my methodology with a summary table about the research
design to answer each question. I conclude the chapter with an overview of the reporting
structure of the dissertation. As in many articles reviewed for this dissertation, | use the terms
patient engagement and patient involvement interchangeably.
1.2 Background

Decision-makers can achieve health equity by acting on modifiable factors that cause
unfair distribution of health outcomes across populations (Braveman & Gruskin, 2003; Marmot,
2017). Researchers propose various tools to facilitate such modifications to pursue health equity,
including knowledge production (Tugwell et al., 2006a), practice guidelines (V. A. Welch et al.,
2017a), intervention development (O’Neill et al., 2014), and policy analysis (Benkhalti et al.,
2021). Health technology assessment (HTA) represents a form of policy analysis that informs
policy-makers decisions about funding and scaling up health technologies to improve health
outcomes. Organizations, such as the Canadian Agency for Drugs and Technologies in Health
(CADTH) and Health Quality Ontario (HQO), develop HTA recommendations by examining
available evidence on the effectiveness, cost-effectiveness and safety of health technologies
(O'Rourke al., 2020; Stevens et al., 2003).

Health technologies are inherent in health service infrastructure and include
pharmaceuticals and non-pharmaceutical products such as diagnostic, healthcare services,
preventive, treatment and rehabilitation procedures to support health and well-being (O’Rourke

et al., 2020; Stevens et al., 2003). Regulatory agencies such as Health Canada and the Food and



Drug Administration (FDA) authorize health technologies (Gutiérrez-Ibarluzea et al., 2017,
Menon, 2015). However, at this stage, the health technology may be only accessible to a
relatively small group of patients, while it may have the potential to benefit a larger pool of
individuals (Angelis et al., 2018; Gutiérrez-Ibarluzea et al., 2017). HTA is then conducted during
this post-market phase to inform decisions about increasing its accessibility through funding by
health insurance and other drug accessibility programs (Angelis et al., 2018; Gutiérrez-Ibarluzea
etal., 2017; O'Rourke., 2020).

Initially, researchers proposed HTA as a guide for expert decisions on ensuring that health
technologies are safe for use and meet efficiency goals (Allen, Liberti et al., 2017; Stevens et al.,
2003; Sullivan et al., 2009). Lately, HTA organizations have highlighted the importance of
health equity in their vision (Busse et al., 2015; Guindo et al., 2012; Hill & Olson, 2014). This
interest in health equity is occurring as health systems are moving from an expert-controlled
environment to a more patient-driven culture (Edgman-Levitan & Schoenbaum, 2021; Swan,
2009). Growing awareness about patient rights and easy access to information through digital
technologies also power this culture of patients voicing their concerns and sharing their
experiences with health technologies (Kent & Yellowlees, 2015; Mazanderani et al., 2013). With
the assumption that HTA recommendations serve as a formal knowledge base for stakeholders
involved in implementing health technologies, examining approaches to enhance the integration
of health equity considerations in those recommendations is essential (Allen, Walker, et al.,
2017).

An equity-focused HTA recommendation consists of one that explicitly addresses the
impact of health technologies on individuals disadvantaged in society because of specific health

needs or social characteristics (Benkhalti et al., 2021; Culyer & Bombard, 2012). As such, an



equity-focused recommendation puts those with higher risks of experiencing adverse health
outcomes at the center of the HTA issue. Studies identified the disparate and inequitable
distribution of health outcomes based on socially constructed characteristics such as those
described in the PROGRESS-Plus framework (O’Neill et al., 2014). PROGRESS-Plus stands for
Place of residence, Race/ ethnicity, Occupation, Gender/sex, Socioeconomic status, and Social
capital. The Plus designates other strata, such as sexual orientation and individuals with
disabilities, used to describe participants in health-related research and interventions.

Patient engagement involves a partnership between researchers and patients to capture
patient perspectives and help patients influence knowledge creation, like HTA recommendations
(Facey Helle et al., 2017; Frank et al., 2020; Higgins et al., 2017). HTA organizations
increasingly adopt patient engagement as a practical approach for incorporating patient
perspectives in developing recommendations to assist decision-makers in their appraisal of
health technologies (Bellemare et al., 2018; O’Flaherty et al., 2021). Some HTA organizations
have made patient engagement mandatory in their HTA process (Haerry et al., 2018). In practice,
HTA analysts engage individual patients or patient groups to inform their work (Facey Helle et
al., 2017; Manafo et al., 2018; Wahlster et al., 2017a). In HTA research, a patient consists of an
individual with one of the following attributes: living with a health condition, caregivers of
individuals living with a health condition, advocate who supports people living with a specific
health condition, expert who has experience with and technical knowledge about a health
condition (Facey Helle et al., 2017; Higgins et al., 2017; McCoy et al., 2019).

Patient groups are generally member-based organizations composed of individuals who
share everyday experiences with a health condition or a disease (Hicks et al., 2014). The primary

purpose of patient groups is to ensure that patient perspectives are reflected in decisions



regarding their health (Hicks et al., 2014; Maguire & Britten, 2017). In the context of HTA, their
work covers various interests, including effectiveness, legal and ethical issues, accessibility, and
pricing of health technologies (Facey Helle et al., 2017; McCoy et al., 2019). Patient groups can
be locally grown or as branches of bigger international and national patient advocacy groups
(Facey Helle et al., 2017). It is important to note that advocacy approaches between patients and
public interest groups may differ in HTA. Public interest groups usually have a similar purpose
as patient groups, yet they tend to focus more on finding balance in using public money to fund
health technologies (Facey Helle et al., 2017; McCoy et al., 2019; Moreira, 2015). Other public
interest groups may be more preoccupied with representing societal values in HTA
recommendations (Facey Helle et al., 2017; Moreira, 2015).

Digital technologies cover various communication tools for data production, management,
and processing (Aziz & Madani, 2015; Mitchell & Kan, 2019). Digital technologies can enable
social interactions, facilitate access to resources and asynchronously enhance the sharing of
information using various levels of interactions (Aziz & Madani, 2015; Mitchell & Kan, 2019).
In population and public health, digital technologies help deliver services to the public, connect
community members, support professional training and promote public health (Jackson et al.,

2018; Petkovic et al., 2021; Wilson & Flood, 2021).

1.3 Statement of the problem

In the context of HTA, studies reported that patient engagement is essential for capturing
lived experiences with health technologies (Douglas et al., 2015; Facey Helle et al., 2017).
Several studies also highlighted the role of patient engagement in understanding the effectiveness
of health technologies (Bellemare et al., 2018; Douglas et al., 2015; Facey et al., 2018; Higgins

et al., 2017; Staley, 2015). Research shows that differences in perceptions about the meaning of



health and experiences with society can shape the framing of health problems among population
groups (Brissow, 2013; Charlier et al., 2017; Staley & Doherty, 2016).

As for most technologies, health technologies may not necessarily reflect the needs and
experiences of many population groups (AlQudah et al., 2021; Hill & Olson, 2014). Also,
clinical trials may not provide sufficient evidence about the effect of health technologies because
some patient groups are underrepresented in research for various reasons (Armstrong et al.,
2017; Forsythe et al., 2019; Tugwell et al., 2006a). Certain individuals are underrepresented in
biomedical research because they have been historically disadvantaged in society (Ellard-Gray et
al., 2015). Studies also reported research design, ethics, and funding as barriers to including
specific population groups in health research (Hanney et al., 2004; Jacklin & Kinoshameg, 2008;
Shivayogi, 2013). These populations may consist of individuals with disabilities, people living in
remote areas, and individuals treated for multiple illnesses (Frohlich & Potvin, 2008; Jacklin &
Kinoshameg, 2008). The underrepresentation of certain groups implies that researchers cannot
establish the efficacy of health technologies in those individuals.

The above examples have health equity implications because they depict challenges that
can delay or prevent patients from accessing health technologies to improve health outcomes.
Institutions envisioning health technology assessment (HTA) as a process leading to health
equity must consistently adapt their patient engagement strategies. Equitable patient engagement
processes will allow HTA organizations to face challenges that arise from growing recognition
of democratic rights (Safaei, 2015a), easy access to information (Kingod et al., 2016),
population mobility (van der Waal et al., 2017), and the shift to online interactions (Khalili et al.,

2020).



1.4 Research gaps
As shown in Figure 1, | conducted a narrative review that revealed several research gaps
around patient engagement to develop equity-focused HTA recommendations. Chapter 2 is a full

report of the narrative review. | only discuss the research gaps in the thesis in the following

paragraphs.
Equity in HTA recommendations
HTA process
Research gap 1: + Definition of equity-focused HTA recommendations
+ Definition of HTA Characteristics of + Equity considerations in HTA recommendations
« Ageneric HTA model equity-focused HTA = Importance of patient engagement in the development of
+ Purposes of HTA recommendations recommendations equity-focused HTA recommendations
Research gap 2:
Relationships between
Research gap 3: patienF FRgeentald Research gap 4:
Characteristics of patient equrty-focused. ol Implementation
engagement for recommendations considerations for
equity-focused HTA diverse and inclusive
recommendations patient engagement in
this digital era

Patient engagement in HTA

+ Models of patient engagement

+ Patient engagement strategies

* Processes in patient engagement strategies

+ Digital implications of diverse and inclusive patient engagement

Figure 1: Research gaps from the literature

1.4.1 Research gap 1: Characteristics of equity-focused HTA recommendations

Characterizing health equity factors in HTA recommendations can help draw attention to
the need to systematically conduct health equity analysis in HTA (Benkhalti et al., 2021;

Hosking et al., 2019; Prady et al., 2018). Researchers developed tools to help incorporate and



report health equity considerations in HTA (Benkhalti et al., 2021; Culyer & Bombard, 2012;
Hoch et al., 2021). For example, Benkhalti et al. 2021propos2021) proposed a checklist for
health technology assessment (ECHTA) that helped HTA analysts identify risks of health
inequities across various population groups impacted by a health technology implemented in
Quebec, Canada. Other researchers have attempted to develop search filters for identifying
equity-focused studies (Hosking et al., 2019; Prady et al., 2018).

Combining specific terms to label social determinants of health and non-specific terms to
differentiate the socio-demographic characteristics of research participants can help identify
equity-focused studies more accurately. In addition to parameters described in the PROGRESS-
Plus framework for characterizing population groups, some researchers recommend

supplementing these factors with non-specific terms referring to group comparison, such as:

"availability or lack of alternative options,” "risk factors for" "were high/low" "at higher risk for
"significant among" and "differed by" (Benkhalti et al., 2021; Hosking et al., 2019; Prady et al.,
2018).

1.4.2. Research gap 2: Relationships between patient engagement and equity-focused HTA
recommendations

Evidence is growing on the importance of patient engagement in HTA (Bidonde et al.,
2021; Facey et al., 2018; Gunn et al., 2021; Scott et al., 2017). However, there is a need for more
research that examines associations between patient engagement processes and the incorporation
of equity considerations in HTA recommendations (de Wit et al., 2020; Facey, 2019; Mercer et
al., 2020). Similarly, there is a need to improve existing engagement processes to increase the
contribution of patients with diverse backgrounds in HTA (Majid & Gagliardi, 2019; Scott et al.,

2017; J. L. Wale et al., 2021). The research gaps mentioned above can further increase



uncertainty in developing HTA recommendations. Thus, research that can help address these
gaps can contribute to advancing the fields of HTA and population health.

It is essential to acknowledge that multiple strategies can help incorporate equity factors
in HTA recommendations (Benkhalti et al., 2021; Busse et al., 2015; Marsh & Le, 2015). For
example, the significance and the weight of strategies regarding equity considerations in HTA
recommendations will vary depending on governance systems (Espinoza & Cabieses, 2014; Hill
& Olson, 2014; Mohara et al., 2012). Patient engagement is only one approach to developing
equity-focused HTA recommendations (Cookson et al., 2017; Facey Helle et al., 2017; Snow et
al., 2018). Clarifying the relationships between patient engagement and the development of HTA
recommendations can reinforce the validity of guidance on implementing health technologies
(Dipankui et al., 2015; Staley & Doherty, 2016; J. Wale et al., 2017).

1.4.3. Research gap 3: Characteristics of patient engagement to inform equity-focused HTA
recommendations.

Studies have not identified a uniform taxonomy to describe patient engagement methods
(Bombard et al., 2018a; Chudyk et al., 2022; Dipankui et al., 2015; Greenhalgh et al., 2019).
Strategies for engaging patients in research vary widely with the stage and context of the
research (Bombard et al., 2018a; Concannon et al., 2012; Facey Helle et al., 2017; Frank et al.,
2020). Patient engagement strategies vary with the context of HTA organizations and the
characteristics of the health technology (Facey Helle et al., 2017; Manafo et al., 2018). Patient
engagement processes in research and HTA are increasingly gaining attention (Biddle et al.,
2021; Chudyk et al., 2022; Davis et al., 2019; de Wit et al., 2020; Facey, 2019; Greenhalgh et al.,
2019). A recent scoping review identified 14 models and frameworks of patient engagement in
health-related research (Chudyk et al., 2022). The study identified 18 overlapping and 57

divergent elements across six conceptual categories (Chudyk et al., 2022). Considering this



abstract landscape, it becomes essential to determine which procedural features best support the
purpose of patient engagement (Bidonde et al., 2021; Chudyk et al., 2022; de Wit et al., 2020;
Frank et al., 2020; Greenhalgh et al., 2019).

1.4.4. Research gap 4: Implementation considerations for diverse and inclusive patient
engagement

Researchers described diversity in patient engagement as "bringing less traditional
voices" to health research (Davis et al., 2019; Dawson et al., 2018; Khuntia et al., 2022; Roche et
al., 2020). Less traditional voices may include patients facing barriers to research participation
because of their living conditions, geographical locations, and physical and mental health
conditions (Gill et al., 2018; Reynolds et al., 2021; Roche et al., 2020). However, achieving
diversity in the representation of population groups comes with several challenges, including
identifying patient representatives and accommodating patients (Domecq et al., 2014; Dukhanin
et al., 2020; Maguire & Britten, 2017). Some researchers advised focusing on collecting diverse
perspectives to compensate for the lack of patient representation in studies ( (Crockett et al.,
2019; de Wit et al., 2020; Higgins et al., 2017; Maguire & Britten, 2017; Reynolds et al., 2021,
Shimmin et al., 2017; Snow et al., 2018).

Researchers also called for applying health equity and social justice lens in patient
engagement strategies to help increase diverse perspectives in health research (Davis et al., 2019;
Dawson et al., 2018; Roche et al., 2020; Shimmin et al., 2017). Studies showed that inclusive
engagement could elicit diverse perspectives to impact research narratives (Dawson et al., 2018;
De Santis et al., 2019; Reynolds et al., 2021; Roche et al., 2020). Researchers described inclusive
patient engagement as creating a research environment where research teams manage power
dynamics and research processes to enable patients to contribute positively and productively to

the research activities (Black et al., 2018; Reynolds et al., 2021; Shimmin et al., 2017). There is a



need to identify strategies to increase the diversity of perspectives to inform the development of

equity-focused recommendations (Black et al., 2018; de Wit et al., 2020).

1.4.5. Digital implications of implementing diverse and inclusive patient engagement

Digital technologies help to enable broader citizen engagement and bring diverse
perspectives into mainstream debates about health technologies (Kent & Yellowlees, 2015;
Mazanderani et al., 2013; Mitchell & Kan, 2019). HTA organizations frequently use digital
technologies such as websites, webinars, and social media to support stakeholder engagement in
their processes (Facey Helle et al., 2017; Jenssen et al., 2016; Liddy et al., 2017). As digital
technologies continually transform how patients interact with their environment, it becomes
crucial to explore how its potential can leverage the contribution of patients from diverse
backgrounds in the HTA process (Doupi, 2016; Kent & Yellowlees, 2015; Mitchell & Kan,
2019).

Furthermore, patients are demanding more accountability from health authorities and
calling for considering their voices in decisions regarding their health (Biddle et al., 2021,
Crockett et al., 2019; de Wit et al., 2020; Snow et al., 2018; Staley, 2015). Digital technologies
offer opportunities for implementing diverse and inclusive patient engagement strategies, which
can enhance the development of equity-focused HTA recommendations (Cordos et al., 2017;
Jenssen et al., 2016; Mitchell & Kan, 2019). HTA recommendations inform policies such as drug
coverage, healthcare services, preventive interventions, and public health workforce training, all

of which have health equity implications when rolled out to the public.
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1.5 Research objectives
The dissertation examines the relationships between patient engagement processes and
equity-focused HTA recommendations and identifies implementation considerations for patient
engagement in HTA. The research questions are:
1. What are the characteristics of patient engagement processes in HTA?
2. What are the characteristics of equity-focused HTA recommendations (frequency and
types of PROGRESS-Plus items recorded in HT A recommendations)?
3. What patient engagement processes are associated with equity-focused HTA
recommendations?
4. How could HTA organizations ensure that patient engagement effectively influences
the development of equity-focused HTA recommendations?
5. How could HTA organizations use digital technologies to engage patients in ways that

acknowledge the diversity of people and needs impacted by health technologies?

1.6 Methodology
1.6.1. Research design: explanatory sequential mixed methods

| used an explanatory sequential mixed methods approach to answer the above research
questions. This approach uses findings from quantitative data analysis to inform data collection
for subsequent qualitative analysis (Creswell & Clark, 2017; Schoonenboom & Johnson, 2017). |
selected this research approach because it can reveal relationships between variables while
elucidating the context and meanings of the findings with research participants (Regnault et al.,
2018; Shorten & Smith, 2017; Vedel et al., 2019). As illustrated in Figure 2, | analyzed each
study separately; | used the results in an integrated discussion to address the research objectives

(Creswell & Clark, 2017; Schoonenboom & Johnson, 2017). Also, the qualitative and
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quantitative results have equal value in helping expand current evidence on the topics covered

(Creswell & Clark, 2017; Schoonenboom & Johnson, 2017).
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Figure 2: Explanatory sequential mixed methods design to the dissertation

1.6.2. Philosophical worldview: pragmatic worldview

| used a pragmatic research approach because it emphasizes applying research to tackle a
specific problem (Creswell & Clark, 2017; Kaushik & Walsh, 2019). The pragmatic philosophy
of research helps frame the production of knowledge from the perspectives of the research
participants(Kaushik & Walsh, 2019). It also acknowledges that truth is context-bound and
varies with one's perspective, a constructivist paradigm- encompassing the social construction of
reality (Kaushik & Walsh, 2019).

1.6.3. Researcher positionality statement

| chose this research approach because it enables participants to share their perspectives
and impact research narratives (Creswell & Clark, 2017; Kaushik & Walsh, 2019;
Schoonenboom & Johnson, 2017). It also provides flexibility in using multiple methods for data

collection and engaging research participants to help reveal their perspectives (Creswell & Clark,
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2017; Kaushik & Walsh, 2019). Moreover, it promotes collaboration between researchers and
research participants (Kaushik & Walsh, 2019), facilitating the use of research findings (Graham
et al., 2006). Additionally, the pragmatic worldview is well-aligned with the focus of the
population health field, which has population groups directly affected by health interventions at
the center of research for developing policy alternatives (Carpiano & Daley, 2006; Kaushik &
Walsh, 2019). Finally, I believe that using a pragmatic approach in this dissertation also
acknowledges the diversity of needs and interests amongst patients, HTA analysts, HTA
researchers and decision-makers, who are all critical actors in advancing health equity through

their contribution to HTA.

1.6.4. Contribution to the fields of HTA and population health

The field of population health focuses on studying the link between interventions and the
health outcomes of a group of individuals (Kindig and Stoddart, 2003). The focus on health
equity is essential to the field of population health to address the distribution of health outcomes
in individuals living in poorer social conditions (Braveman 2014). Implementing HTA
recommendations can affect the distribution of health outcomes based on social characteristics

(Stevens et al. 2003).

The thesis contributes to the field of population health by bringing more awareness to how
patient engagement processes could influence the development of HTA recommendations to
impact the distribution of health outcomes. The dissertation also contributes to advancing the
fields of HTA. It highlights the need to systematically evaluate patient engagement processes in
HTA to ensure that HTA recommendations consider the concerns of diverse populations.
Characterizing patient engagement processes to inform equity-focused HTA can pave the way

for developing novel strategies to help advance health equity through HTA involving patients.
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1.6.5. Organization of the dissertation

The dissertation is article-based, meaning research results are presented as three
manuscripts. In Table 1, | summarize the research questions, methods, data sources and analyses
to address the stated research objectives. In terms of reporting structure, the dissertation contains
eight chapters. Chapter 1, the introduction, contains key definitions of concepts discussed
throughout the dissertation. Chapter 2, the literature review, consists of a narrative review that
discusses current evidence and research gaps around patient engagement to inform health equity
concerns in HTA recommendations. Chapter 3 describes the overall dissertation methods and
theoretical approach to guide the research project. Chapter 4 consists of a brief overview of the
manuscripts. Chapter 5 is the first manuscript of the series and consists of a quantitative study
that revealed that certain patient engagement processes could lead to incorporating health equity
concerns in HTA recommendations. Chapter 6, the second manuscript, consists of a qualitative
analysis of patient perspectives on implementation considerations for patient engagement in
HTA. Chapter 7 is the third manuscript that describes additional findings of the qualitative
study from the viewpoint of HTA analysts. Chapter 8, the integrated discussion, highlights the
dissertation's unique contribution of patient engagement to developing equity-focused HTA
recommendations. The chapter ends with a conclusion section that relates the implications of the
findings for different actors involved in advancing health equity in HTA, including patients,

HTA analysts, researchers, and decision-makers. The next chapter covers the literature review.
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Table 1. Research objectives, research questions, methods, data sources and analyses

Research objectives
(Chapter)

Research questions

Methods and data
sources

Analyses

1. Examine relationships
between patient
engagement processes and
equity-focused HTA
recommendations (Chapter
5)

1. What are the
characteristics of patient
engagement processes in
HTA?

2. What are the
characteristics of equity-
focused HTA
recommendations?

3. What patient
engagement processes are
associated with equity-
focused HTA
recommendations?

1. Quantitative case
study: purposeful
sample of 60 HTA
reports published
between 2013 and 2021
from two Canadian
HTA organizations,
CADTH and HQO.

1. Descriptive
analysis:
PROGRESS-
Plus framework

2. Inferential
analysis: odd
ratio

2. ldentify implementation
considerations for patient
engagement in HTA
(Chapters 6 and 7)

4. How could HTA
organizations ensure that
patient engagement
effectively influences the
development of equity-
focused HTA
recommendations?

5. How could HTA
organizations use patients
in ways that acknowledge
the diversity of people
and needs impacted by
health technologies?

2. Qualitative case
study: interviews with
five patients aged 18
years and older who
participated in patient
engagement at CADTH
and HQO over the past
five years.

3. Qualitative case
study: interviews with
six HTA analysts from
CADTH and HQO.

3. Grounded
theory-

Chapter 2: Review of the literature

2.1.

Overview of Chapter 2

Chapter 2 is a narrative review that represents the body of evidence that informs the

background of the dissertation. For this review, | use peer-reviewed publications, including

individual research reports, systematic and non-systematic reviews about patient engagement,

and the incorporation of equity factors in HTA recommendations. Also, note that | use the terms
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patient engagement and patient involvement interchangeably and repeat information from the
review -verbatim or paraphrased- across the dissertation chapters.

As shown in Figure 1, the review covers three main topics: the HTA process, equity in HTA
recommendations and patient engagement strategies in HTA. I also discuss the digital

implications of inclusive patient engagement in HTA. | conclude the chapter with a summary of

the results and their impact on research.

Equity in HTA recommendations

HTA process
Research gap 1: « Definition of equity-focused HTA recommendations
« Definition of HTA Characteristics of * Equity considerations in HTA recommendations
« Ageneric HTA model equity-focused HTA  Importance of patient engagement in the development of
* Purposes of HTA recommendations recommendations equity-focused HTA recommendations
Research gap 2:
Relationships between
Research gap 3: patien? engagement and Research gap 4:
Characteristics of patient equlty-focused' alF Implementation
engagement for recommendations considerations for
equity-focused HTA diverse and inclusive
recommendations patient engagement in

this digital era
Patient engagement in HTA

* Models of patient engagement

« Patient engagement strategies

« Processes in patient engagement strategies

« Digital implications of diverse and inclusive patient engagement

Figure 1: Research gaps from the literature

2.2.  Overview of the Health Technology Assessment (HTA) Process
2.2.1. Definition of HTA
Health technology assessment (HTA) represents a form of policy analysis for informing
decision-makers about funding and scaling up the implementation of health technologies for
improving health outcomes (O’Rourke et al., 2020; Stevens et al., 2003). Health technologies are

inherent in health service infrastructure, including pharmaceuticals such as diagnostic,
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preventive, treatment and rehabilitation procedures used to support health and well-being
(O’Rourke et al., 2020; Stevens et al., 2003). In addition, research also described HTA as an
iterative knowledge-creation activity where stakeholders such as patients and decision-makers
are engaged throughout the process (Wabhlster et al., 2017a).
2.2.2. A Generic HTA Model

An integrated approach to HTA comprises five steps: identification of HTA objectives
and health technologies, identification of evidence needs, evidence mapping and HTA decision-
making. Stakeholder engagement, including patient engagement, is identified as a core element
(Wahlster et al., 2017a). As such, HTA organizations can involve patients at either selected or all
phases of the HTA process. Figure 3 illustrates a generic model of HTA with critical outputs

from each step leading to the development of HTA recommendations (Wabhlster et al., 2017a).

Stepl: Identify HTA Step 2: Logic model to  Step 3: Evidence Step 4: Mapping of Step 5: HTA
objectives and health define evidence needs assessment evdence decision-making

technologies

/

Stakeholder engagement (e.g. patient engagement)

Defiinition of the HTA
research question
and assessment
criteria; and
preliminary definition

Logic model to start
collection of evidence
for:

of specific health « Health technologies Evidence reports and
technologies * Relevant issues evidence summaries Extended logic model
* Outcome parameter on each assessment and synthesized
« Patient characteristics aspect (e.g. evidene according to HTA decision/
* Context and effectiveness, ethics, the HTA research recommendation
implementation issues patient input) question

Figure 3. Generic HTA model (adapted from Wahlster et al., 2017)
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In general, HTA processes vary depending on available competencies in organizations
and the characteristics of healthcare systems (K&rge et al., 2017; Wahlster et al., 2017). Most
HTA organizations follow national guidelines to conduct an assessment and develop
recommendations, which may cover one or multiple attributes of health technologies (Kdrge et
al., 2017; Pasternack et al., 2009; Wahlster et al., 2017). HTA organizations tend to focus on
studying the following attributes of health technologies: effectiveness, cost-effectiveness, quality
of life and safety(Pasternack et al., 2009; Wahlster et al., 2017a). Studies also reported that
ethical and non-economic criteria also inform decisions in HTA(Bellemare et al., 2018; Wahister
et al., 2017a). HTA recommendations are typically drawn from examining available evidence on
health technologies' effectiveness, cost-effectiveness, and safety (O'Flaherty et al., 2021;

O'Rourke et al., 2020; Wahlster et al., 2017).

2.2.3. Purpose of HTA recommendations
Studies suggested that HTA recommendations serve various purposes, including

conceptual, instrumental, and symbolic use in decision-making regarding the coverage and
implementation of health technologies. Conceptual use consists of implementing the HTA
recommendations framework for catalyzing change in awareness, enhancing understanding and
developing position statements about a specific health condition or technology (Hivon et al.,
2005). Instrumental use denotes adopting HTA recommendations to support health technology
use, promotion, and adoption (Hivon et al., 2005). Symbolic use refers to using HTA
recommendations to justify a position or enforce policies about a specific health technology
(Hivon et al., 2005).

Initially, HTA researchers proposed HTA as a guide for expert decisions on ensuring that

health technologies are safe for use (Allen et al., 2017; Stevens et al., 2003; Sullivan et al., 200,
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and meet efficiency goals (Allen, Liberti, et al., 2017; Sullivan et al., 2009). Lately, HTA
organizations have highlighted the importance of health equity in their vision (Brown & Wobst,
2021; Busse et al., 2015; Hill & Olson, 2014). This interest in health equity is occurring
similarly; health systems are moving from an expert-controlled environment to a more patient-
driven health system (Edgman-Levitan & Schoenbaum, 2021; Swan, 2009; J. Wale et al., 2017).
Research gaps: Growing awareness about patient rights and easy access to information
through digital technologies also power this culture of patients voicing their concerns and
sharing their experiences with health technologies (Kent & Yellowlees, 2015; Mazanderani et
al., 2013; Safaei, 2015a). With the assumption that HTA recommendations serve as a formal
knowledge base for stakeholders involved in the implementation of health technologies (Hivon et
al., 2005, O'Rourke et al., 2020; Stevens et al., 2003), it is appropriate to examine approaches to

enhance the integration of health equity considerations in those recommendations.

2.3. Development of equity-focused HTA recommendations
2.3.1. Definition of equity-focused HTA recommendations

I define an equity-focused HTA recommendation as one that explicitly addresses the
impact of health technologies on individuals disadvantaged in society because of specific health
needs or social characteristics (Benkhalti et al., 2021; Culyer & Bombard, 2012). As such, an
equity-focused recommendation puts those with higher risks of experiencing adverse health
outcomes at the center of the HTA issue. Aiming to achieve equity in health is generally
understood as balancing the benefits and harms of interventions to reduce the burden of adverse
health outcomes on socially disadvantaged individuals (Braveman & Gruskin, 2003; Cookson et
al., 2017).

2.3.2. Health equity considerations in HTA recommendations

19



As for most technologies, health technologies may not necessarily reflect the needs and
experiences of many population groups (AlQudah et al., 2021; Hill & Olson, 2014). Some
individuals are underrepresented in biomedical research because they have been historically
disadvantaged in society (Clark & Preto, 2018; Ellard-Gray et al., 2015; Ward et al., 2021).
Others may not participate in research for ethical reasons(Clark & Preto, 2018; Macklin, 2010).
There are also shortcomings related to critical aspects such as research design, ethics, and
funding as fundamental barriers to the representation of specific populations in studies (Facey et
al., 2018; Frank et al., 2020; Jacklin & Kinoshameg, 2008; Shivayogi, 2013). These populations
may include individuals with disabilities, people living in remote areas, people from low
socioeconomic positions, children and individuals being treated for multiple illnesses (Frohlich
& Potvin, 2008; Shivayogi, 2013).

Individuals may be disadvantaged compared to others in society because of constraints
and stigma associated with sociodemographic characteristics such as race, ethnicity, age, gender,
and level of education (Frohlich & Potvin, 2008; Krieger, 2014; Shivayogi, 2013). Some
individuals may be disadvantaged because they live in vulnerable circumstances, such as poverty
and a degraded environment, which can put them at higher risk of disease than others (Frohlich
& Potvin, 2008; Shivayogi, 2013). Other people may be disadvantaged because they live with
debilitating illnesses (Frohlich & Potvin, 2008; Shivayogi, 2013).

Disparate and inequitable distribution of health outcomes were identified in studies based
upon socially constructed characteristics such as those described in the PROGRESS-Plus
framework (O'Neill et al., 2014). PROGRESS stands for Place of residence, Race/ ethnicity,
Occupation, Gender, Religion, Education, Socioeconomic status, and Social capital. The Plus

designates any other reported strata, sexual orientation, and disabilities. Studies also described
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barriers associated with these factors around access to health and social services (Richard et al.,
2016), representation in health-related research (Ellard-Gray et al., 2015) and utilization of
health technologies (Thurber et al., 2013).

2.3.3. Description of health equity considerations

Integrating, reporting, and identifying equity considerations in health-related research can
be challenging because of the various parameters that characterize health equity. Studies
suggested strategies for the integration, reporting and identification of equity considerations in
health-related research such as clinical trials (Mbuagbaw et al., 2017), clinical guidelines (V. A.
Welch et al., 2017b); and HTA(Benkhalti et al., 2021; Culyer & Bombard, 2012).

Research gaps: Researchers also highlighted the importance of assessing the implications
of considering health equity in HTA for health systems (Allen, Liberti et al., 2017; Culyer &
Bombard, 2012; Hoch et al., 2021). Researchers developed tools to incorporate and report health
equity considerations in HTA. For example, (Benkhalti et al., 2021) proposed an equity checklist
for health technology assessment (ECHTA) that helped HTA analysts assess potential inequities
surrounding a health technology implemented in Quebec, Canada. These authors also advised
HTA analysts to explicitly report on health equity analysis conducted as part of HTA. However,
studies did not identify criteria for designating HTA recommendations as equity-focused.

Characterizing health equity factors reported in HTA recommendations can help draw
attention to the need to systematically conduct health equity analysis in HTA research (Benkhalti
etal., 2021; Hosking et al., 2019; Prady et al., 2018). Some researchers have attempted to
develop search filters for identifying equity-focused studies (Hosking et al., 2019; Prady et al.,
2018). Additional to the parameters described in the PROGRESS-Plus framework for

characterizing population groups, researchers advised looking for non-specific terms that suggest
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group comparison, such as "risk factors for," "were high/low" "at higher risk for" "significant
among," and "differed by" (Benkhalti et al., 2021; Hosking et al., 2019; Prady et al., 2018).

For example, the studies identified criteria to characterize equity considerations in HTA.
These may include availability or lack of alternative options, applicability according to age and
gender, impact on cost and outcomes for individuals not using the technology, variation in
effectiveness related to comorbidities and co-medications, literacy level, and differential access
due to socioeconomic position (Benkhalti et al., 2021; Culyer & Bombard, 2012; Hoch et al.,
2021). Combining specific terms to label social determinants of health and non-specific terms to

differentiate the sociodemographic characteristics of research participants can help identify

equity-focused studies more accurately.

2.3.4. Patient engagement and equity-focused HTA recommendations

HTA organizations increasingly involve patients in examining health technologies (Facey
Helle et al., 2017; Finset, 2017; Moreira, 2015; J. Wale et al., 2017). Patient engagement is
increasingly widely accepted as a practical approach for incorporating patient perspectives in
developing recommendations to assist decision-makers in their appraisals of health technologies
(Bellemare et al., 2018; Facey Helle et al., 2017; O'Flaherty et al., 2021). Sometimes, HTA
analysts must engage patients in HTA (Haerry et al., 2018). In HTA, studies reported that patient
engagement is essential for capturing patients' perspectives on health technologies (Douglas et
al., 2015; Facey Helle et al., 2017; Hicks et al., 2014). The effectiveness of health technologies
can be valued differently depending on patients' experiences and preferences (Douglas et al.,
2015; Facey, 2019; Hicks et al., 2014). Research also highlighted patient engagement's role in
understanding the effectiveness of implemented health technologies (Facey et al., 2018; Press &

Richards, 2015; Staley, 2015). Studies reported how differences in perceptions about the
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meaning of health and experiences with society could shape the framing of health problems
among population groups (Brissow, 2013; Huber et al., 2011).

Health providers and researchers may have limited knowledge of cultural and social
differences underpinning perceptions about health problems among those affected (Charlier et
al., 2017; Huber et al., 2011; Misselbrook, 2014). For instance, biomedical and public health
researchers have extensively used the World Health Organization (WHQO) conceptualization of
health in their work (Callahan, 1973). WHO defines health as "a state of complete physical,
mental and social well-being, and not merely the absence of disease or infirmity"
(WHO,1946)(Callahan, 1973). However, several critics have called for a revision of this
conceptualization of health because it does not consider the dynamic nature of people's social,
technological and environmental challenges (Briissow, 2013; Charlier et al., 2017; Huber et al.,
2011; Misselbrook, 2014). On the other hand, there is no consensus on a new definition to
replace the WHO definition of health (Brissow, 2013; Charlier et al., 2017; Misselbrook, 2014).

Nevertheless, differences between researchers and patients regarding the meaning of
health can raise multiple challenges. For example, those differences could negatively impact
identifying health problems and access to health technologies (Dipankui et al., 2015; Staley &
Doherty, 2016; J. Wale et al., 2017). Studies also described the role of patient engagement in
clarifying patients' preferences and values in HTA (Huls et al., 2019; Muhlbacher & Johnson,
2017). Studies identified examples of outcomes of patient engagement in HTA in Australia,
Canada, the United Kingdom and the United States of America (Forsythe et al., 2019; Lopes et
al., 2016; Manafo et al., 2018; Staley & Doherty, 2016).

Research gaps: More research is, however, needed to elucidate how patient engagement

strategies impact the formulation of HTA recommendations (Cavaller-Bellaubi et al., 2021,
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Crocker et al., 2017; Facey, 2019; Huls et al., 2019). Recent evidence suggests that patient
engagement can help identify relevant health outcomes, address gaps in the evidence on clinical
and cost-effectiveness, and assess the local context in HTA recommendations (Cavaller-Bellaubi
et al., 2021; Facey Helle et al., 2017; Hashem et al., 2018; Lambert et al., 2018; Rycroft-Malone
et al., 2016). It is also important to acknowledge that researchers have used multiple strategies to
incorporate equity factors in HTA recommendations (Benkhalti et al., 2021; Busse et al., 2015;

Johri & OF, 2012; Marsh & Le, 2015).

For example, the significance and the weight of strategies regarding equity considerations
in HTA recommendations will vary depending on the governance system (Espinoza & Cabieses,
2014; Hill & Olson, 2014; Mohara et al., 2012; O'Rourke et al., 2020). Studies identified patient
engagement as only one approach to developing equity-focused HTA recommendations
(Douglas et al., 2015; Facey Helle et al., 2017; Press & Richards, 2015; Snow et al., 2018).
Clarifying the relationships between patient engagement and the development of HTA
recommendations can reinforce the validity of recommendations on implementing health
technologies and health-related policies (Dipankui et al., 2015; Staley & Doherty, 2016; J. Wale

etal., 2017).

Overview of patient engagement approaches in HTA

2.3.5. Definition of patient engagement

In health research, patient engagement involves a partnership between researchers and
patients to capture patients' experiences and perspectives to influence health research narratives
(Facey et al., 2018; Frank et al., 2020; Higgins et al., 2017). In the literature on patient
engagement in HTA, the term patient is used as an umbrella concept to describe the perspectives
of any individual living with a health condition, as well as those of caregivers of individuals
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living with a health condition, patient advocates who support people living with a specific health
condition, patient experts who have experience with and technical knowledge about a particular
health condition and patient organizations that represent the collective voice of individuals living

with a health condition (Higgins et al., 2017; Maguire & Britten, 2017).

2.3.6. Overarching models of patient engagement

Studies reported the importance of active and meaningful engagement, whether patients
or the public are involved in HTA processes (Boudes et al., 2018; Cavaller-Bellaubi et al., 2021,
de Wit et al., 2020; Facey, 2019; Frank et al., 2020; Snow et al., 2018). Knaapan and Lehoux
(2016) have identified three main engagement models in the patient and public involvement
literature (Knaapen & Lehoux, 2016). These consist of the Consumer Choice model, the
Democratic Voice model, and the Lay Expertise model (Knaapen & Lehoux, 2016). In the
Consumer Choice model, patients are consumers of healthcare, with rights of access to
information and autonomous use of healthcare. As such, their engagement should enable
informed decisions and facilitate adapting health services to their needs and ability to use them
(Knaapen & Lehoux, 2016).

The Democratic Voice model is based on the rights of the public to participate in policy-
making. It seeks to integrate collective values in policies through the involvement of "ordinary
citizens," whose stakes lie in the informed use of healthcare and allocating public resources
(Knaapen & Lehoux, 2016). Engagement through that lens seeks to determine the relative value
of health technologies across several conditions (Knaapen & Lehoux, 2016; Safaei, 2015a).
Lastly, the Lay Expertise model describes patients as "experts” in their illness because of the
unique knowledge they gain through their experiences with the condition (Facey Helle et al.,

2017; Grande et al., 2014; Knaapen & Lehoux, 2016). Engagement based on the Lay Expertise
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model sought to integrate experiential knowledge and scientific evidence to adopt policies for
patients' needs and lived experiences (Facey Helle et al., 2017; Knaapen & Lehoux, 2016).

Overlapping and divergent elements were identified in these models (Knaapen & Lehoux,
2016). For instance, Consumer Choice, Democratic Voice and Lay Expertise all consider aspects
of experiences with technologies as lived experiences depend on the ability to use as well as
access to and knowledge about the technology (Knaapen & Lehoux, 2016; Maguire & Britten,
2017; Safaei, 2015a). On the other hand, the Democratic VVoice Model may lead to
discriminatory decisions toward people suffering from rare diseases that require expensive
treatment (Knaapen & Lehoux, 2016; Safaei, 2015a). The majority may think it is unfair to them
to allocate funds that could treat one hundred citizens to care for only one person, for example
(Safaei, 2015a).

While reasons for considering patients' perspectives vary across HTA organizations,
advocacy for engaging patients in HTA mainly combines the above models (Chudyk et al., 2022;
Facey et al., 2018; Safaei, 2015a; Whitty & L.ittlejohns, 2015). For example, HTA organizations
where people debate democratic rights may focus on implementing patient engagement strategies
that consider the diverse representation and meaningful participation of patients to elucidate
choices, utilization and fair distribution of health technologies (Bellemare et al., 2018; Cookson
& Mirelman, 2017; Lopes et al., 2016; Manafo et al., 2018). In other political systems, HTA
organizations may focus their patient engagement strategies on establishing consensus around
the use and coverage of health technologies (Coulter, 2012; Espinoza & Cabieses, 2014; Shams

Moattar et al., 2016).
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2.3.7. Procedural parameters in patient engagement strategies

Patient engagement strategies vary with the context of HTA organizations and the
characteristics of the health technology (Cavaller-Bellaubi et al., 2021; Facey Helle et al., 2017,
Wahlster et al., 2017a). A uniform taxonomy to describe patient engagement methods has not
been reached (Bombard et al., 2018a; Chudyk et al., 2022; Dipankui et al., 2015; Greenhalgh et
al., 2019; Manafo et al., 2018). Studies have shown that methods of engaging patients in research
vary widely with the stage and context of research (Bombard et al., 2018a; Concannon et al.,
2012; Facey Helle et al., 2017; Frank et al., 2020). Processes of patient engagement in health-
related research and HTA are increasingly gaining researchers' attention (Biddle et al., 2021;
Chudyk et al., 2022; Davis et al., 2019; de Wit et al., 2020; Facey, 2019; Frank et al., 2020; A.
Sharma et al., 2018).

Research gaps: A recent scoping review identified 14 models and frameworks of patient
engagement in health-related research with 18 overlapping and 57 divergent elements across six
conceptual areas (Chudyk et al., 2022). Considering this conceptual landscape, it becomes
crucial to identify which procedural elements can support the purpose of patient engagement
(Chudyk et al., 2022; de Wit et al., 2020; Frank et al., 2020; Greenhalgh et al., 2019).

Table 2 illustrates the procedural parameters | considered in the review of patient

engagement strategies.

1. Types of engagement: Patient engagement in HTA involves partnerships between HTA
institutions and individual patients or patient groups (Facey Helle et al., 2017; Manafo et al.,
2018; Wahlster et al., 2017a). In a direct engagement, researchers talk directly to patients,
whereas a patient representative works with researchers on behalf of members of patient groups

(Facey Helle et al., 2017; Manafo et al., 2018; Wabhlster et al., 2017). The primary purpose of

27



patient groups is to ensure that patient perspectives are reflected in decisions regarding their
health (Hicks et al., 2014; Maguire & Britten, 2017; Mercer et al., 2020). In the context of HTA,

their work covers a wide range of interests, including concerns related to effectiveness, legal and

ethical issues, accessibility, and pricing of health technologies (Cavaller-Bellaubi et al., 2021;

Facey, 2019; Manafo et al., 2018; Mercer et al., 2020).

Table 2: Procedural parameters in patient engagement.

Parameters of patient engagement processes

1. Types of
engagement
2. Levels of

engagement

3. Patients' roles

4. Models of

decision-making

5. Modes of

engagement

6. Modalities of
engagement

Direct; indirect

Information; consultation;

Co-production

Co-investigators; members of
an advisory committee, staff,
key informants, expert panels

Vote; consensus

Interview, focus groups,

survey, written submission

In-person; digital
technologies (e.g., phones,
web portal, survey platforms,

mail meeting apps)

Some relevant sources

Facey Helle et al., 2017; Manafo et al.,
2018;

Frank et al., 2020; Wortley et al., 2017,
Dipankui et al., 2015; Domecq et al.,
2014;

Biddle et al., 2021; Concannon et al.,
2012; Concannon et al., 2019; Wortley et
al., 2017;

Manafo et al., 2018; Wahlster et al.,
2017; Concannon et al., 2019; Wortley et
al., 2017

Biddle et al., 2021; Manafo et al., 2018;
Concannon et al., 2019; Wortley et al.,
2017

Cordos et al., 2017; Jenssen et al., 2016;
Liddy et al., 2017; Concannon et al.,
2019;

Patient groups are generally member-based organizations composed of individuals who

share everyday experiences with a health condition or a disease (Facey Helle et al., 2017;

Maguire & Britten, 2017; Manafo et al., 2018). Patient groups can be locally grown or branches
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of bigger international and national patient advocacy groups(Facey Helle et al., 2017; Maguire &
Britten, 2017). It is important to note that advocacy approaches between patients and public
interest groups may differ in HTA. Public interest groups usually have a similar purpose as
patient groups, yet they tend to focus more on finding balance in using public money to fund
health technologies (Facey Helle et al., 2017; McCoy et al., 2019; Moreira, 2015; Warsh, 2014).
Other public interest groups may be more preoccupied with the representation of the societal
values of the public in HTA recommendations(Facey Helle et al., 2017; McCoy et al., 2019;
Moreira, 2015; Warsh, 2014).

2. Levels of engagement: When considering patients' influence on research activities,
patient engagement may consist of informing patients of the research, consulting patients for
input on research activities and co-producing research with patients (Batalden et al., 2016; Facey
Helle et al., 2017; Frank et al., 2020; Higgins et al., 2017). Although described in several models
as the lowest level of patient engagement (Dipankui et al., 2015; Domecq et al., 2014), some
researchers argued that informing patients of the research should not be considered as
"engagement” (Frank et al., 2020; Hahn et al., 2017; Jacklin & Kinoshameg, 2008; Snow et al.,
2018). At this level, communication is unidirectional -from researcher to patient- and does not
imply any expectation of patient feedback (Hahn et al., 2017; Hicks et al., 2014; Jacklin &
Kinoshameg, 2008). Also, researchers are not obligated to respond to patient comments (Hahn et
al., 2017; Hicks et al., 2014; Jacklin & Kinoshameg, 2008).

However, consultations and co-production provide more significant opportunities for
capturing patients' experiences and expertise to leverage the impact of research (Batalden et al.,
2016; Facey Helle et al., 2017; Finset, 2017; Frank et al., 2020; Wortley et al., 2017). At those

levels, patients must receive sufficient information and support to actively contribute to the
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research activity (Frank et al., 2020; Goodman & Sanders Thompson, 2017; Wortley et al.,
2017). In turn, researchers must acknowledge and demonstrate how researchers value patients'
input in decisions (Batalden et al., 2016; Finset, 2017; Frank et al., 2020; Wortley et al., 2017).

3. Patient Roles and Models of Decision-Making: The roles of patients vary with the
context and phases of research(Concannon et al., 2012; Domecq et al., 2014; Frank et al., 2020).
Patients' roles may consist of co-investigators, members of advisory committees, expert panels,
and research participants (Biddle et al., 2021; Concannon et al., 2019; Facey Helle et al., 2017,
Frank et al., 2020; Manafo et al., 2018). These roles add value to the research process and benefit
patients (Press & Richards, 2015; Rycroft-Malone et al., 2016; Snow et al., 2018; J. L. Wale et
al., 2017; Wortley et al., 2017). Studies reported voting and consensus-building as the principal
ways for patients to contribute to decisions in research activities (Concannon et al., 2019; Facey
Helle et al., 2017; Manafo et al., 2018).

4. Modes and modalities of engagement: Modes and modalities of engagement may
change at different phases of the research process. Typically, patients provide input through an
interview, survey, focus group or written submission (Concannon et al., 2019; Facey Helle et al.,
2017; Manafo et al., 2018). Researchers often collect patient input either in-person or through
digital technologies such as phones, web portals, survey platforms, social media and virtual
meeting applications (Catarinella & Bos, 2016; Cordos et al., 2017; Jenssen et al., 2016; Liddy et

al., 2017).

2.4. Characteristics of diverse and inclusive patient engagement
2.4.1. Definition of inclusive patient engagement
Studies described inclusive patient engagement as creating a research environment where

research teams manage power dynamics and research processes in ways that enable patients to
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participate positively and productively (Black et al., 2018; Cavaller-Bellaubi et al., 2021;
Khuntia et al., 2022; Reynolds et al., 2021; Shimmin et al., 2017). Some authors posit that
inclusive patient engagement can only happen over time, as it should embed enough flexibility to
allow patients to participate at their own pace (Cavaller-Bellaubi et al., 2021; Gill et al., 2018;
Khuntia et al., 2022). This relationship-building aspect of inclusive patient engagement also
acknowledges the importance of patients' lived experiences and all forms of knowledge
(Cavaller-Bellaubi et al., 2021; Khuntia et al., 2022; Roche et al., 2020; Shimmin et al., 2017)
2.4.2. Inclusive patient engagement

Another aspect of inclusion in research is demonstrating to patients that their input is
valued (Biddle et al., 2021; Cavaller-Bellaubi et al., 2021; de Wit et al., 2020; Manafo et al.,
2018; Snow et al., 2018). For example, two recent studies found that allocating a budget to
patient engagement activities and providing practical support could help demonstrate patient
engagement's value in research (Biddle et al., 2021; Cavaller-Bellaubi et al., 2021).
Practical support for promoting inclusive patient engagement may consist of training patients on
research processes, training researchers on the use of lay language, adapting communication
tools, and providing travel accommodations (Black et al., 2018; Davis et al., 2019; Dawson et al.,
2018; Gunn et al., 2021; Roche et al., 2020). In addition to those enabling factors, evidence
shows that patients feel their contribution is valued when researchers consider their input while
maintaining rigour in the research process (Black et al., 2018; Chudyk et al., 2022; Gill et al.,
2018; Gunn et al., 2021). Inclusive patient engagement also helps patient input in knowledge
products such as HTA recommendations (O'Flaherty et al., 2021).

2.4.3. Marginalizing engagement practices

Other studies have, however, suggested that some methods of engaging patients might

contribute to further excluding marginalized and underrepresented populations from taking part
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in research (Bombard et al., 2018a; Crockett et al., 2019; Dawson et al., 2018; Ellard-Gray et al.,
2015; Hahn et al., 2017; Shimmin et al., 2017). For example, some marketing-based patient
engagement models that use tokenism can discourage some individuals from signing up for
research engagement (Bombard et al., 2018a; Hahn et al., 2017; Ocloo & Matthews, 2016).
Because these individuals realize that researchers contacted them just for the appearance of
engagement, there is no expectation of actual participation or feedback (Bombard et al., 2018a;
Hahn et al., 2017; Ocloo & Matthews, 2016).

In other cases, researchers have genuine intent to engage patients from marginalized
groups in research, but researchers may structure the engagement in ways that leave patients
feeling stigmatized and unwelcomed (Crockett et al., 2019; Dawson et al., 2018; Roche et al.,
2020; Shimmin et al., 2017). In those instances, the researchers may not acknowledge certain
patients' knowledge and experiences(Dawson et al., 2018; Shimmin et al., 2017); other patients
may present themselves as gatekeepers. They control access to patient engagement for others in
their communities (Ellard-Gray et al., 2015; Hahn et al., 2017). For those reasons, some
researchers have called for applying the health equity and social justice lens to existing patient
engagement to help increase diversity and inclusion in patient engagement processes (Dawson et
al., 2018; Khuntia et al., 2022; Roche et al., 2020).

2.4.4. Diverse representation in patient engagement

Studies described diversity in patient engagement as "bringing less traditional patients'
voices" in health research (Dawson et al., 2018; Khuntia et al., 2022; Roche et al., 2020). These
less traditional patients' voices may consist of people who are facing barriers to participating in
research because of their living conditions, geographical locations, physical and mental health

conditions, socioeconomic status and lower literacy levels (Gill et al., 2018; Reynolds et al.,
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2021; Roche et al., 2020). Underrepresented population groups in health research may also
include people who are avoiding the health systems because of traumatic experiences due to
stigma and systemic barriers to accessing healthcare (Davis et al., 2019; Dawson et al., 2018;
Krieger, 2014; Nyblade et al., 2019; Roche et al., 2020). Achieving diversity in the
representation of population groups comes with challenges related to representativeness
(Domecq et al., 2014; Dukhanin et al., 2020; Gill et al., 2018; Rowland & Kumagai, 2018).
Other patients may challenge the credibility of representatives that researchers recruit to
participate in studies, even when those representatives have profiles that match the research
purpose (Eccles et al., 2018; Fischer & Van de Bovenkamp, 2019; Rowland & Kumagai, 2018).

Researchers have resorted to several strategies to address representativeness in patient
engagement. Some researchers have used democratic rights as the guiding principle for engaging
patients in studies (Fischer & Van de Bovenkamp, 2019). A patient representative is, therefore,
selected through either nomination or election to contribute to patient engagement on behalf of
other patients (Fischer & Van de Bovenkamp, 2019; Rowland & Kumagai, 2018). Some authors
argue that this type of representation often poses issues surrounding accountability, authorization
and political representativeness (Dukhanin et al., 2020; Fischer & Van de Bovenkamp, 2019;
Rowland & Kumagai, 2018; Safaei, 2015a).

Another approach is to consider statistical representation, which implies that a patient can
relay the average experience of all patients with the same condition (Rowland & Kumagai,
2018). An obvious issue with this approach is the assumption that the selected patient
representative has the skills to convey the experiences of the whole patient group (Crockett et al.,
2019; Mazor et al., 2016; Rowland & Kumagai, 2018). Other researchers have used symbolic

representation, which focuses on patient's unique experiences to bring individual perspectives
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into constructing research narratives (Dukhanin et al., 2020; Rowland & Kumagai, 2018). From
this viewpoint, a patient representative shares their story as their own authentic and unique
experience, which may not necessarily reflect the lived experiences of other people who may
have experienced the same condition (De Santis et al., 2019; Fischer & Van de Bovenkamp,
2019; Rowland & Kumagai, 2018).

Research gaps: Based on the challenges discussed above, it is equally important to
promote diversity of perspectives regardless of the rationale used to recruit patients (De Santis et
al., 2019; Reynolds et al., 2021; Snow et al., 2018). Research organizations must equip
researchers and patients to ensure patient engagement activities acknowledge differences in
knowledge, skills and interests (Black et al., 2018; Crockett et al., 2019; Hahn et al., 2017).
Acknowledging differences among patient participants and researchers can lead to diverse
perspectives and a new understanding of health outcomes (Charlier et al., 2017; Reynolds et al.,
2021; Roche et al., 2020). For example, the level of skills and comfort to participate in
engagement activities from both patients and researchers can influence the types of perspectives
generated through differences that emerge in patient engagement (Crockett et al., 2019; Dawson
et al., 2018; Reynolds et al., 2021; Snow et al., 2018).

2.5. Digital technologies for diverse and inclusive patient engagement
2.5.1. Definition of digital technologies

Digital technologies consist of all electronic technologies (e-technologies) and
applications that use information in numeric code (Aziz & Madani, 2015). Digital technologies
can support interactive and non-interactive functions through the internet and the web, which
sustain the networking of computers and individuals (Aziz & Madani, 2015; P. Sharma & Kaur,

2017). Digital technologies cover various information and communication technologies to
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support data production, management, and processing (Aziz & Madani, 2015; Mitchell & Kan,
2019).
2.5.2. Use of digital technologies in population health

Digital technologies can enable social interactions, facilitate access to resources and
asynchronously enhance the sharing of information using various levels of interactions (Aziz &
Madani, 2015; Mitchell & Kan, 2019). Digital technologies also provide opportunities to collect,
manage and analyze large amounts of data, allowing building patterns characterizing users (Aziz
& Madani, 2015). Examples of applications of digital technologies comprise a telephone,
intelligent devices such as smartphones, iPads, and digital watches; smart devices for persons
with disabilities such as assisted devices for impaired vision, impaired speech and reduced
mobility; social media outlets such as Facebook and Twitter, blogs, websites, data management
and webinar software (Aziz & Madani, 2015).

In addition, digital technologies improve the capacity for conducting and implementing
research to inform the population and public health practice (Brewer et al., 2020; A. Sharma et
al., 2018). In population and public health, digital technologies help deliver services to the public
(Aziz & Madani, 2015; Mitchell & Kan, 2019; Ting et al., 2020); connect community members
(Kent & Yellowlees, 2015); support professional training of healthcare providers (Jackson et al.,
2018; Lawn et al., 2017), and promote public health (Petkovic et al., 2021b).

Studies have also described digital technology functions for reducing constraints related
to locations, disabilities and communication needs (Brewer et al., 2020; Mitchell & Kan, 2019;
Ting et al., 2020). Some digital technologies, like digital vaccine passports, can enable patients
to use health technologies by helping users access information, manage immunization records,

and share lived experiences while collecting data on vaccination uptake (Wilson & Flood, 2021).
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However, research on assessing digital technologies to support diverse and inclusive patient
engagement in health-related research remains limited.

Another example is using various digital technologies to mitigate the impact of public
health threats like the novel coronavirus disease 2019 (COVID-19)! through facilitating
monitoring, surveillance, detection, and prevention (Krausz et al., 2020; Ting et al., 2020).
COVID-19 is a highly transmissible disease with moderate to severe clinical outcomes, a
disproportionate burden, and those living in vulnerable social conditions (Khalili et al., 2020).
The COVID-19 pandemic has also revealed the fragility of health systems worldwide, thereby
creating an urgency to adapt existing processes of organization and provision of healthcare,
including harnessing the potential of digital technologies for such purposes (Krausz et al., 2020;
Ting et al., 2020).

The COVID-19 pandemic has also caused impactful societal and economic disruption
(Giuntella et al., 2021), reshaping social interactions and access to services (Ayouni et al., 2021;
Giuntella et al., 2021; Krausz et al., 2020; Ndairou et al., 2020). In adapting to this new reality,
online social interactions and virtual service delivery helped reduce social isolation while
limiting physical contact (Giuntella et al., 2021; Ohannessian et al., 2020; Ting et al., 2020). In
addition to the burden of the disease on specific populations (Khalili et al., 2020; Wang & Tang,
2020), the health equity impact of the response to COVID-19 is widely discussed. For instance,
some authors are positioning digital inequalities as a social determinant of health because of the

central role digital technologies play in implementing surveillance strategies (e.g. contact

L WHO declared a public health emergency at the end of January 2020 after reports of an outbreak of a pneumonia of unknown
origin was reported in China on December 2019(Khalili et al., 2020, p. 19). The name coronavirus disease 2019 (COVID-19) was
announced by WHO in February 2020.
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tracing), accessing services, and organizing care during the current COVID-19 pandemic
(Beaunoyer et al., 2020; Yao et al., 2022).

Institutions envisioning health technology assessment (HTA) as a process leading to
health equity must consistently adapt their patient engagement strategies. Equitable patient
engagement processes will allow HTA organizations to face challenges that arise from growing
recognition of democratic rights (Safaei, 2015a), easy access to information (King et al., 2016;
Powell et al., 2003), population mobility (van der Waal et al., 2017), and the sharp increase to
online service delivery after the COVID-19 pandemic (Khalili et al., 2020). Improving patient
involvement in the HTA process can help better balance experiential and scientific knowledge
about the effectiveness of health technologies and contribute to developing more equity-focused
HTA recommendations.

Research gaps: As digital technologies continue to transform how patients interact with
their environment (Doupi, 2016; Kent & Yellowlees, 2015; Mitchell & Kan, 2019), it becomes
essential to explore how its potential can leverage the inclusion and participation of patients from
diverse backgrounds in the HTA process. Furthermore, patients are demanding more
accountability from health authorities and calling for considering their voices in decisions
regarding their health (Biddle et al., 2021; Crockett et al., 2019; de Wit et al., 2020; Snow et al.,
2018; Staley, 2015). Digital technologies offer opportunities for implementing diverse and
inclusive patient engagement strategies (Cordos et al., 2017; Jenssen et al., 2016; Mitchell &
Kan, 2019), which can enhance the development of equity-focused HTA recommendations. HTA
recommendations inform policies such as drug coverage, healthcare services, preventive
interventions, and public health workforce training, all of which have health equity implications

when rolled out to the public.
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2.6. Discussion

The literature review helped identify critical strategies for incorporating health equity
considerations in developing HTA recommendations. HTA was discussed as a policy analysis
framework to help develop recommendations for informing decision-makers on the justification
for funding or not a health technology. Studies reported that patient engagement is critical in
identifying health equity factors for HTA recommendations. Health technologies could be valued
differently based on socially constructed characteristics of population groups, types of
interventions and features of the disease. Framing patient engagement as an intervention with
specific input, output, and effect on developing HTA recommendations can help better evaluate
patient engagement strategies.

The studies showed that engagement models for developing HTA recommendations that
patient engagement is essential in the health equity analysis for HTA. The main output of patient
engagement activities consists of a report on patient preferences and values. The review also
identified conceptual frameworks for incorporating health equity considerations in HTA
recommendations. The review did not identify a uniform taxonomy for characterizing patient
engagement strategies. | did not find studies that quantitatively described the influence of patient
engagement on integrating health equity factors in HTA recommendations.

Digital technologies can help with identifying, recruiting, and engaging diverse patients.
However, none of the included studies assessed the impact of patient engagement on health
equity analysis in HTA. Some authors have highlighted the importance of further investigating
these topics to help enhance the impact of health research on improving health outcomes. Future
research could aim to determine the characteristics of patient engagement strategies in health-

related research, including HTA, identify resources to implement patient strategies, describe the
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characteristics of digital technologies to support diverse and inclusive patient engagement and
assess the impact of patient engagement on the development of equity-focused HTA
recommendations.
2.8.1. Conclusion

The ultimate purpose of HTA recommendations is to provide a scientific base to decision-
makers to inform their decision on funding health technologies while considering the budget
impact and the complexity of maintaining the availability and use of the health technology under
review. Understandably, it might be challenging to isolate the effect of patient engagement as
one pillar of the evidence used to inform such a complex decision. Therefore, it is essential to
explore how current patient engagement strategies could be improved to increase their weight in

formulating equity-focused HTA recommendations.

Chapter 3: Methodology

3.1.  Overview of Chapter 3

In Chapter 3, | present a brief overview of the theoretical approach and study design of the
dissertation. | have already explained my philosophical paradigm in Chapter 1. Also note that
each manuscript has a detailed methods section.
3.2. Theoretical approach: Knowledge-to-action (KTA) cycle

| used the knowledge-to-action (KTA) cycle as an overarching theoretical approach to
guide the implementation of the research project. | selected the KTA cycle because HTA is a
knowledge creation process where the knowledge product is HTA recommendations. HTA
recommendations must reflect the needs and interests of multiple stakeholders, including patients

and decision-makers (Stevens et al., 2003; Straus et al., 2013). The KTA cycle provides a
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systematic approach to developing knowledge that can affect organizational changes and health
outcomes (Straus et al., 2013).

The KTA comprises two distinct yet complementary phases: the knowledge creation and
the action cycle phase, realized in three and seven steps, respectively (Graham et al., 2006).
Researchers can use parts of the KTA cycle to support their work in any order (Graham et al.,
2006; Straus et al., 2009). Figure 4 demonstrates the application of the KTA cycle to the thesis,
which includes the following steps: evaluate outcomes, determine the know/do gap, and assess

barriers and facilitators to knowledge use.

Objective 1): What is the association between
patient engagment and the development of
equity-focused HTA recommendations?

Technology Acceptance Model (TAM)

( adapted from: Taherdoost, 2018; Venkatesh & Bala, 2008)

Perceived
usefulness

HTA Process (wahister etal., 2016 )

« Individual differences

+ System characteristics ~ Intention to use
* Social influence

« Facilitating conditions

1. Identify HTA objectives and health
technology

2. Define evidence needs

3. Evidence assessment

4. Mapping of the evidence

5. HTA decision-making -->HTA

recommendations

Enabling factors

Perceived ease
of use
Use of

technology

L,/

ACTION CYCLE

Objective 2): What are the implementation
considerations for patient engagement to inform
equity-focused HTA recommendations in this
digital era?

Figure 4: Application of KTA cycle to the thesis (Adapted from Graham et al. 2006).

3.2.1. Evaluate outcomes

During this step, researchers seek to understand the relationships between the
intervention -knowledge- and changes in the outcome (Graham et al., 2006). In the context of this
project, the outcome of interest is equity-focused HTA recommendations and the intervention of

patient engagement. | used 60 HTA reports from CADTH and HQO to evaluate the relationships
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between patient engagement processes and the development of equity-focused HTA
recommendations.

3.2.2. Determine the Know/Do Gap

In this step, researchers and stakeholders work together to identify a practice problem,
identify evidence-based solutions, and formulate recommendations to address the previously
identified practice problem (Graham et al., 2006). As shown in Appendix A, | consulted three
patients and four HTA analysts who had experience with HTA processes in Canada to determine
the scope of this dissertation. | also conducted a narrative review to assess the state of evidence
on patient engagement processes to inform the development of equity-focused HTA
recommendations. The stakeholder consultations and the narrative study revealed a need for
more evidence on relationships between patient engagement processes and health equity-focused
HTA recommendations. There is also a need to develop more inclusive patient engagement. |
discussed the research gaps in Chapters 1 and 2. For this dissertation, the Know/Do gap
encompasses implementation considerations for patient engagement that can support the

integration of health equity factors in HTA recommendations.

3.2.3.  Assess barriers and facilitators to the use of knowledge

This phase helps identify the factors that can impact the effective use of knowledge to
achieve the intended changes (Graham et al., 2006). In the context of this dissertation, it is
crucial to describe the drivers that may influence the implementation of patient engagement to
inform the development of equity-focused HTA recommendations. These drivers may be
inherent in characteristics of HTA, patient engagement strategies and digital technologies. Other

planned-action theories can help elucidate those drivers (Graham et al., 2006). For this
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dissertation, 1 used a behavioural model, the Technology Acceptance Model (TAM), to help
action the knowledge for organizational change (Graham et al., 2006; Taherdoost, 2018).

As illustrated in Figure 4, | used the TAM to supplement the KTA for describing barriers
and facilitators to using digital technologies in implementing inclusive patient engagement. The
TAM provides a theoretical framework to explain the adoption of new technologies. It suggests
that using a specific technology depends on multiple parameters, including the features of the
technology, social influence, facilitating conditions and the characteristics of the intended users
(Taherdoost, 2018; Venkatesh & Bala, 2008). These parameters affect users’ perceptions of the
technology's usefulness and ease (Taherdoost, 2018). Perceived usefulness is related to the
functionality of the technology in helping to solve the identified problem, whereas perceived
ease of use concerns efforts required to effectively address the issue at hand (Taherdoost, 2018).
Based on the TAM, perceived usefulness and ease of use determine the intention to use a specific
technology. Intention to use coupled with enabling conditions such as organizational support will

increase the chance of people using the technology (Taherdoost, 2018).

3.3. Research design: explanatory sequential mixed methods

| used an explanatory sequential mixed methods approach to answer the above research
questions. This approach uses findings from quantitative data analysis to inform data collection
for subsequent qualitative analysis (Creswell & Clark, 2017; Schoonenboom & Johnson, 2017). |
selected a mixed methods approach because it can reveal relationships between variables and
elucidate the context and meanings of the findings with research participants (Regnault et al.,
2018; Shorten & Smith, 2017; Vedel et al., 2019). The qualitative and quantitative results have
equal value in helping expand current evidence on the topic covered (Creswell & Clark, 2017,

Schoonenboom & Johnson, 2017).
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Another reason for selecting the above research design is the lack of evidence on relationships
between patient engagement and equity in HTA (Facey et al., 2018; Huls et al., 2019; Mitchell &
Kan, 2019). Using multiple data sources such as literature, consultations with stakeholders, and
review of institutional reports can help elucidate the context (Abelson et al., 2016; Biddle et al.,
2021; Facey et al., 2018). As illustrated in Figure 2, | analyzed each study separately and used
the results in an integrated discussion to answer research questions (Creswell & Clark, 2017,

Schoonenboom & Johnson, 2017).

Quantitative Cross-sectional _
case study: — follow up with——»

Data collection and anlysis

Qualitative case study:
Data collection and analysis
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Figure 2: Explanatory sequential mixed methods design to the dissertation.

Chapter 4: Results

4.1. Overview of Chapter 4

The results of the dissertations are discussed in Chapters 5,6 and 7. The first manuscript,
Chapter 5, covers the first objective of the dissertation. It is a cross-sectional explanatory case
study that examines the relationships between patient engagement and equity-focused HTA
recommendations. The second and third manuscripts are qualitative explanatory case studies.

They address the second objective of the dissertation, which was to identify implementation
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considerations for patient engagement in HTA. Chapter 6 describes findings from patients on the
second research objective. Chapter 7 describes the additional results of the qualitative case study

from HTA analysts' perspectives on the second research objective.

Chapter 5: Manuscript 1

Title: Patient engagement and equity-focused health technology assessment (HTA)
recommendations: a cross-sectional case study

5.1. Overview of Chapter 5
Chapter 5 is a complete manuscript describing the dissertation's quantitative portion. The
manuscript covers the first objective of the dissertation about the examination of the
relationships between patient engagement processes and the development of equity-focused HTA
recommendations. Chapter 5 contains the following sections: abstract, background, methods,
results, and discussion.
Targeted journal: International Journal of Technology Assessment in Health Care (IJTAHC)
Authors’ contribution:
« Rosiane Simeon (RS) is the Ph.D. candidate and lead author of the manuscript. Rosiane
led the planning, research design, data collection, analysis, and manuscript writing.
o Peter Tugwelland Vivian A. Welch co-supervised the Ph.D. candidate and contributed to
the planning, research design and review of the manuscript.
e lan D. Graham, Kumanan Wilson, Reiner Banken, Shehzad Ali, and Janet H. Roberts are
the Thesis Advisory Committee (TAC) members and contributed to the research design
and review of the manuscript.

e RS will confirm all co-authors before publication.
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5.2. Abstract

Background: Health technology assessment (HTA) is a form of policy analysis that
informs decisions about funding and scaling up health technologies to improve health outcomes.
An equity-focused HTA recommendation explicitly addresses the impact of health technologies
on individuals disadvantaged in society because of specific health needs or social conditions.
However, there is a lack of evidence on the relationships between patient engagement processes
and the development of equity-focused HTA recommendations.

Objectives: To assess relationships between patient engagement processes and the
development of equity-focused HTA recommendations.

Methods: We analyzed 60 HTA reports published between 2013 and 2021 in two Canadian
organizations: the Canadian Agency for Drugs and Technologies in Health (CADTH) and Health
Quality Ontario (HQO).

Results: Quantitative analysis of the HTA reports showed that direct patient engagement
(OR: 3.85; 95% CI: [2.40 — 6.20]) and consensus in decision-making (OR: 2.27; 95% CI: [1.35 —
3.84]) were more likely to be associated with the development of equity-focused HTA
recommendations in comparison to indirect patient engagement (OR: 0.26; 95% CI: [0.16 —
0.41]) and voting (OR: 0.44; 95% CI: [0.26 — 0.73]).

Conclusion: The results can inform the designing of patient engagement strategies in HTA.

The findings have implications for practice, research, and policy.
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5.3. Background

Decision-makers can achieve health equity by acting on modifiable factors that cause
unfair distribution of health outcomes across populations (Braveman & Gruskin, 2003; Marmot,
2017). Researchers proposed various tools to facilitate such modifications to pursue health
equity, including knowledge production (Tugwell et al., 2006), practice guidelines (Welch et al.,
2017), and policy analysis (Benkhalti et al., 2021). Health technology assessment (HTA) is a
form of policy analysis that informs decisions about funding and scaling up health technologies
(O’Rourke et al., 2020; Stevens et al., 2003). Health technologies are inherent in health service
infrastructure and include pharmaceuticals and non-pharmaceutical products such as diagnostic,
preventive, treatment and rehabilitation procedures used to support health and well-being
(O’Rourke et al., 2020; Stevens et al., 2003). Organizations, such as the Canadian Agency for
Drugs and Technologies in Health (CADTH) and Health Quality Ontario (HQO), develop HTA
recommendations by examining available evidence on health technologies' cost-effectiveness
and safety (O'Rourke al., 2020; Stevens et al., 2003).

An equity-focused HTA recommendation explicitly addresses the impact of health
technologies on individuals disadvantaged in society because of specific health needs and social
characteristics (Benkhalti et al., 2021; Braveman & Gruskin, 2003; Tugwell et al., 2006b). As
such, a health equity-focused recommendation puts those with identified higher vulnerability
risks at the center of the HTA issue (V. Welch et al., 2008). Studies identified the disparate and
inequitable distribution of health outcomes based on socially constructed characteristics such as
those described in the PROGRESS-Plus framework (O’Neill et al., 2014). PROGRESS stands

for Place of residence, Race/ ethnicity, Occupation, Gender, Religion, Education, Socioeconomic
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status, and Social capital. The Plus designates other reported strata, such as sexual orientation
and individuals with disabilities, used to describe participants in health-related research and
interventions (O’Neill et al., 2014).

Patient engagement involves a partnership between researchers and patients to capture
patient perspectives to influence knowledge creation, like HTA recommendations (Facey Helle
etal., 2017; Frank et al., 2020; Higgins et al., 2017). HTA organizations increasingly adopt
patient engagement as a practical approach for incorporating patient perspectives in developing
recommendations (Bellemare et al., 2018; O’Flaherty et al., 2021). Some HTA organizations
have made patient engagement mandatory in their HTA process (Haerry et al., 2018). In practice,
HTA analysts engage individual patients or patient groups to inform their work (Facey Helle et
al., 2017; Manafo et al., 2018). Evidence is growing on the importance of patient engagement in
HTA (Bidonde et al., 2021; Facey et al., 2018; Scott et al., 2017). However, there is a need for
more research that examines the relationships between patient engagement processes and the
incorporation of equity considerations in HTA recommendations (de Wit et al., 2020; Facey,
2019; Mercer et al., 2020).

It is essential to acknowledge that multiple strategies can help incorporate equity factors in
HTA recommendations (Benkhalti et al., 2021; Busse et al., 2015). For example, the significance
and the weight of strategies regarding equity considerations in HTA recommendations will vary
depending on governance systems (Espinoza & Cabieses, 2014; Hill & Olson, 2014; Mohara et
al., 2012). Patient engagement is only one approach to developing equity-focused HTA
recommendations (Cookson et al., 2017; Snow et al., 2018). Clarifying the relationships between
patient engagement and the integration of health equity factors in HTA recommendations can

reinforce the validity of those recommendations. Decision-makers use HT A recommendations to
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inform policies such as drug coverage, healthcare services, preventive interventions, and public
health workforce training, all of which have equity implications when rolled out to the public.
5.4. Objectives
The study examines the association between patient engagement processes and the
development of equity-focused HTA recommendations. We addressed the following research
questions to achieve the objective:
1. What are the characteristics of patient engagement processes in HTA?
2. What are the characteristics of equity-focused HTA recommendations?
3. What patient engagement processes are associated with equity-focused HTA
recommendations?
5.5. Methods

5.5.1. Study design

We used a cross-sectional case study design to assess the prevalence of equity-focused
HTA recommendations and to determine the relationships between patient engagement processes
and equity-focused HTA recommendations using a sample of 60 reports from two Canadian
HTA organizations. Case studies help generate an in-depth understanding of a complex issue in
its natural setting (Carey et al., 2012; Crowe et al., 2011a). The case here consists of patient
engagement processes for HTA within the Canadian context. We decided to use an explanatory
case study approach because it can help generate theories about the influence of patient
engagement processes on incorporating equity factors in recommendations based on the context
of HTA in Canada

We calculated the sample size based on adequacy for logistic regression(Jenkins &

Quintana-Ascencio, 2020; Melsen et al., 2014). We used an earlier study that analyzed equity
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factors in 19 HTA agencies(Busse et al., 2015) The study found that around 50% of the HTA
agencies considered equity factors through their methods or analysis of legal and ethical issues.
Also, another study that examined equity considerations in the World Health Organization
(WHO) guidelines showed that only 25% of the guidelines contained PROGRESS-Plus items
(Dewidar et al., 2020).

We expected more equity-focused recommendations in the HTA reports than in WHO
guidelines. So, we used a ratio of 40%, which gave a sample size of 50. We used 60 reports to
be more cautious. We expected HTA to contain more equity factors than WHO guidelines
because HTA must consider the local context in their analysis of health technologies in
comparison to WHO guidelines that require further adjustment before their implementation in a
country. In this study, we also described the processes of patient engagement and the
characteristics of equity-focused HTA recommendations.

5.5.2. ldentification of reports: inclusion and exclusion criteria
We used a purposeful sample of 60 HTA reports that contained patient input published

between 2013 and 2021 from CADTH and HQO. We only considered HTA organizations that
used patient engagement in their HTA methodologies. We decided on Canadian reports because
research showed that HTA reviews are context-bound, and patient engagement varied greatly
across organizations and within countries (Allen, Liberti, et al., 2017; Manafo et al., 2018;
Vreman et al., 2020). Selecting HTA reports with patient engagement strategies in contexts that
are not comparable could affect the accuracy of the study findings and their
generalizability(Jenkins & Quintana-Ascencio, 2020; Melsen et al., 2014).

While Canada has universal coverage, healthcare delivery remains a provincial and

territorial responsibility (Martin et al., 2018). Provinces and territories are responsible for
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implementing HTA recommendations in Canada (Martin et al., 2018). So, we decided to select a
purposive sample of HTA reports from organizations operating at the provincial and federal
levels to help understand how their respective patient engagement strategies may have impacted
the development of equity-focused HTA recommendations authorities.

For this explanatory case study, we focused on HTA reports from CADTH and HQO
after searching the International Network of Agencies for Health Technology Assessment
(INHATA) database (INAHTA) [Internet], 2021). We also scanned the websites of five health
ministries in Canada and looked for publicly available HTA reports that used patient engagement
published in English. CADTH and HQO’s HTA reports are publicly available and have all the
information needed to complete the study. In addition, we selected CADTH for applying its HTA
products to the federal jurisdiction and HQO for applying their HTA recommendations to the
provincial jurisdiction only.

We defined patient engagement as a series of activities allowing two-way communication
between patients and HTA organizations that enable patients to share feedback on health
technologies and to participate in decision-making on informing HTA recommendations
(Bombard et al., 2018b; Facey Helle et al., 2017; Frank et al., 2020). Patient engagement may be
direct when HTA analysts consult patients to collect their input (Patient Engagement Action
Team, 2017). Indirect patient engagement involves HTA organizations working with patient
groups to gather feedback on health technologies (MacPhail & Shea, 2017).

The outcome of interest for this study was an equity-focused HTA recommendation. We
defined equity-focused HTA recommendation as a recommendation containing at least one
PROGRESS-Plus item in the rationale and scientific evidence to support HTA funding decisions

(Benkhalti et al., 2021; Busse et al., 2015).
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We selected reports based on types of HTA review, years of publications as well as
methods of patient engagement. Contrary to HQO, which did not categorize HTA products on its
website, CADTH had several HTA products with specific patient engagement methodologies. As
shown in Table 3, we selected reports from the following HTA products from CADTH:
Common Drug Review (CDR) and pan Canadian Oncology Drug Review (pCODR).

Table 3: Characteristics of included reports.

Characteristics Description n (%)
Year of publications

2013-2015 Earlier implementation period 9 (15%)
2016-2021 Recent implementation period 51(85%)
Types of HTA review

%izl/l(e::vn?s(ljaonDO}Q)c ology Drug CADTH reports focused on cancer drugs 15 (25%)
Common Drug Review (CDR) CADTH reports focused on non-cancer drugs 25 (42%)
Health Quality Ontario (HQO) HQO reports 20 (33%)

We considered HTA reports with at least one of the following factors: common drugs,
oncology drugs, medical devices, and virtually delivered health technologies. Note that the term
“common drugs” designates health technologies in the CADTH Common Drug Review (CDR),
which covers health technologies for conditions such as hypertension, diabetes, and asthma. We
considered the above factors because of their potential for health equity implications.

For instance, certain common drugs cover health conditions such as diabetes and
hypertension, which disproportionately affect some population groups in Canada (Gagné &
Veenstra, 2017). Oncology drugs may require more frequent interactions with health systems for
monitoring than some non-oncology drugs (Mercer et al., 2020). Sufficient scientific evidence
may not exist on technologies targeting rare diseases, making the patient experience a critical
source of evidence in formulating recommendations for these conditions (Conference & May,

2016). Virtually delivered health technologies may not be accessible to those with limited access

51



to digital technologies (Ramel, 2019). Medical devices may raise the concern of access and
adjustment to individual needs (Tarricone et al., 2022)

We did not consider HTA reports on digital health technologies. Digital health
technologies are different from digital technologies, which we assessed as a modality of patient
engagement. Digital health technologies encompass medical devices with built-in digital systems
to support various functions in healthcare, including the administration of drugs, diagnostic,
monitoring, and predictive testing (Soares et al., 2018; Yao et al., 2022).We excluded them
because there is limited patient engagement in HTA about those health technologies(Soares et
al., 2018; Tarricone et al., 2022; Yao et al., 2022).

We selected the 2013-2021 timeframe because patient engagement was almost non-
existent in Canadian HTA before 2013(Patient Engagement Action Team, 2017). Based on a
historical document from the Canadian Agency for Drugs and Health Technologies (CADTH)
website, the Common Drug review Panel nominated their first patient representative in 2006
(MacPhail & Shea, 2017). In 2013, a group of patients created the Patient and Community
Liaison Forum to promote patient engagement in CADTH’s HTA (MacPhail & Shea, 2017).
HQO started including patient input in their HTA reports in 2015 (Patient Engagement Action
Team, 2017)

5.5.3. Data extraction

We developed a data extraction form with items from the PROGRESS-Plus
framework(O’Neill et al., 2014) the checklist to guide equity considerations in HTA (Benkhalti
et al., 2021(Benkhalti et al., 2021) and the published literature on characterizing health equity
factors in studies (Flanagin et al., 2021; Hosking et al., 2019). We described patient engagement

activities with items from the practical guidance for involving stakeholders in health research
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(Concannon et al., 2019). A single reviewer extracted data in the included HTA reports; the first
author (RS) checked the extracted data for quality control. We provided a detailed description of

the variables of interest and data extraction form in Appendix B.

5.5.4. Data management and analysis

We used Excel We used Excel for descriptive analysis and the R software package for
inferential analysis (Pinheiro, J., Bates, D., & R Core Team., 2022). We utilized Pearson’s chi-
squared test to determine the degree of associations between patient engagement processes and
equity-focused HTA recommendations (Cl 95%, p=.05). We used logistic regression to examine
the direction and strength of associations between patient engagement processes and equity-
focused HTA recommendations. These are dichotomous variables, which take the value of one
when the criteria are present and zero otherwise. We expected the coefficient for direct patient
engagement or the consensus decision-making model to be greater than zero and statistically
significant. Therefore, we will reject the null hypothesis if neither the types of patient
engagement nor the decision-making models have a relationship with the likelihood of equity-
focused HTA recommendations.

We performed a regression analysis to determine the association between patient
engagement processes and equity-focused HTA recommendations (Szumilas, 2010). We did not
add a variable for the three different types of reviews. We did not expect the implementation of
patient engagement to differ by HTA organization. For example, if HQO or CADTH
implemented direct engagement, they would do it similarly. We then calculated the odds ratio
(OR) to determine the likelihood of identifying equity-focused recommendations for each type of

patient engagement and decision-making model.
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5.6. Results
5.6.1. Characteristics of patient engagement processes

We used the practical guidance for involving stakeholders in health research to describe
procedural parameters that HTA analysts in CADTH and HQO used to conduct patient
engagement. We reviewed the patient input section and patient engagement guidelines from
CADTH and HQO websites to characterize patient engagement procedures in the included
reports. When conducting the study, CADTH did not require patient organizations to report on
their engagement methods to develop patient input. As shown in Table 4, we identified the
following procedural parameters of patient engagement strategies: types, modes and modalities
of engagement, decision-making models, and patients’ roles

Types of engagement: We identified two types of patient engagement in the HTA reports:
direct and indirect. For direct engagement, HTA analysts collected input directly from individual
patients. For indirect engagement, HTA analysts received patient input submissions from patient
organizations, who led engagement activities with their members to develop patient input.
Patients with experience with the conditions or the health technology provided input. In some
cases, healthcare providers provided inputs, which were considered alongside patients’ feedback
(12%; 7 out of 60). CADTH typically used indirect engagement, while HQO implemented direct
engagement to inform their HTA.

Modes of engagement: As mentioned above, an interview was the primary mode of
engagement in HQO. As CADTH invited patient organizations to submit feedback on the health
technology under consideration, we recorded the mode of engagement for patient organizations.
About half of the patient organizations who submitted patient input to CADTH reported on

methods of collecting feedback from their members (55%; 22 out of 40). Amongst the patient
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organizations who wrote their modes of engagement, around 60% used mixed methods to collect
feedback from members (59%; 13 out of 22). These organizations used surveys, interviews, and
focus groups for patient engagement. The remaining 40% only used surveys to gather patient
input from their members (41%; 9 out of 22).

Modalities of engagement: Based on the review of corporate documents, both HTA
organizations used digital technologies as the primary modality for engaging patients. Health
Quality Ontario (HQO) mainly used telephones to interview patients and caregivers. We also
noted that HQO considered in-person engagement in its patient engagement guidelines.
Sometimes, HQO uses social media for advertising patient engagement opportunities. CADTH
generally posted calls for input on a web portal that allowed patient organizations to submit
feedback on health technologies under review.

Although not required to report on their engagement strategies, a third of the patient
organizations reported on modality of engagement (31%, 13 out of 40 reports). As shown in
Table 4, patient organizations used various digital tools to collect input from their members.
These included online survey platforms, discussion boards, phones, and social media.

Models of decision-making, patients’ roles, and timing: Patients participated in the HTA
process as either key informants or members of advisory committees. Key informants are
patients who have experience with the health technology under assessment. HTA advisory
committees in CADTH and HQO comprise representatives from the HTA institutions, expert
panels, and patients with knowledge of HTA. HQO has a representative from the Ministry of
Health in its committee. All members serve on their respective HTA committees for a specified
term on a volunteer basis. Representatives from the HTA institutions and the Ministry of Health

do not participate in decisions about HTA recommendations.
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In all the HTA reports, patients contributed to decision-making through an HTA advisory
committee representative. However, the ways patients contributed to decision-making differed
depending on the types of assessments. In HQO, the patient representative contributed to
decision-making through consensus meetings. The advisory committee members used voting
when they could not reach a consensus. The patient representative in the Common Drug Review
(CDR) committee influenced decision-making through voting. A consensus meeting was held if
the vote did not determine a clear-cut decision in adopting a recommendation. The consensus
was also the default approach to decision-making in the pan-Canadian Oncology Drug Review
(pCODR). As such, a consensus was the most common decision-making model (58%; 35 out of

60 reports) used in formulating HTA recommendations.
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Table 4: Summary of patient engagement procedures in HQO, pCODR and CDR.

Types of HTA Characteristics Description n (%)
review
Types of patient engagement

HQO Direct engagement HTA organizations directly interviewed 20 (33%)
individual patients to collect patient
input

CDR and pCODR Indirect engagement HTA organizations collected patient input | 40 (67%)
through a submission from patient
organizations

Modes of engagement

HQO Interview HTA analysts conducted interviews with 20 (100%)
individual patients (20 out of 20)

CDR and pCODR Survey Patient organizations used a questionnaire | 9 (41%)
to collect patient input (9 out of 22)

CDR and pCODR Mixed methods Patient organizations used a combination 13 (55%)
of 2 or 3 of the following to collect patient
input: survey, interview, and focus groups
(13 out 22)

CDR and pCODR Unknown Patient organizations did not report 18 (45%)
methods of collecting patient input (18 out
of 40)

Modalities of engagement

HQO and CADTH HTA organizations HTA organizations use digital 60 (100%)
technologies for patient engagement
activities

CDR and pCODR Patient organizations | Number of patient organizations who 13 (31%)
reported the use of digital technologies (13
out 40)

CDR and pCODR Unknown Number of patient engagement who did 21 (69%)
not report modalities of engagement (21
out 40)

Models of decision-making

HQO and pCODR Consensus All members of the HTA advisory 35 (58%)
committee can contribute to the decision

CDR Vote All members of the HTA advisory 25 (42%)

committee can vote on the decision

Roles of patient

Key informants
HQO, CDR and

The patient provided their feedback to
HTA or patient organizations

pCODR Members of an

advisory committee

The patient contributed to the decision

60 (100%)

Timing of engagement

HQO, CDR and During effectiveness
pCODR

making

analysis and decision-

At what stage of the HTA process patient
input is elicited

60 (100%)
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5.6.2. Characteristics of equity-focused HTA recommendations

We used the items from the PROGRESS-Plus framework to characterize health equity
factors reported in patient input and HTA recommendation sections of the included reports.
Some of the HQO reports explicitly referred to health equity. The CADTH reports did not have a
section on health equity. We did not require reports to refer to health equity to be included in the
study. For HTA recommendations, we recorded PROGRESS-Plus items in the rationale and the
evidence used to inform the HTA recommendations. This allowed us to categorize a maximum
number of HTA reports containing health equity factors.

Our approach to identifying equity-focused recommendations in the HTA reports ensures
that we remain inclusive in our coding. For example, if PROGRESS-Plus items were recorded in
the HTA recommendations only, less than a third (28%, 17 out of 60 reports) of the included
HTA reports would be classified as containing health equity factors compared to (68%; 41 out of
60 reports) when using the procedures explained above. When a PROGRESS-plus item was
repeated more than once in either section, we counted this item as one mention to avoid
overrepresentation. We identified PROGRESS-Plus items in both patient input (55%; 33 out of
60 reports) and HTA recommendations sections of the reports (68%; 41 out of 60 pieces). HTA
and patient organizations have not provided details on how they incorporated equity
considerations in the recommendations and patient input.

We identified 12 unique PROGRESS-Plus items across all the included HTA reports, six
of which were from the PROGRESS category. These consisted of a place of residence, language,
gender, education, socioeconomic status, and social capital. We coded the other six items in the
“Plus” category. They consisted of affordability, age, ethical issues, the conditions' severity,

treatment logistics, and stigma. We recorded stigma, social capital, and gender in patient input
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only. We did not find the following items from the PROGRESS framework,
race/ethnicity/culture, and religion- in any sections of the included HTA reports.
5.6.3. Description of equity-focused HTA recommendations

We defined equity-focused HTA recommendation as an HTA recommendation that
contains at least one PROGRESS-Plus item. As shown in Table 5, HQO had the highest
proportion of HTA reports with equity-focused HTA recommendations (75%, 15 out of 20
reports). The pan-Canadian Oncology Drug Review (pCODR) (67%, 10 out of 15 reports) and
the Common Drug Review (CDR) (64%, 16 out of 25 reports) came in second and third position,
respectively.

Table 5: Equity-focused HTA recommendations in the included reports.

Types of HTA review Types of patient | Models of N=60 | Equity-focused HTA
engagement decision-making recommendations n (%)

Health Quality Ontario Direct Consensus 20 15 (75%)

(HQO)

pan-Canadian Oncology Indirect Consensus 15 10 (67%)

Drug Review (pCODR)

Common Drug Review Indirect Voting 25 16 (64%)

(CDR)

5.6.4. Health equity factors in patient input and HTA recommendations

We compared the number of PROGRESS-Plus items identified in patient input with those
recorded in HTA recommendations. As displayed in Figure 5, mentions of PROGRESS-Plus
items were more common in the patient input section (total mentions=84; range 1-7) than in the
HTA recommendation section of the reports (full mentions= 72; range 1-4). Around two-thirds
of the HTA recommendations (68%, 29 out of 41 reports) contained at least one matching

PROGRESS-Plus item in patient input.
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Mumber of reports

PROGRESS-Plus items

= Patient input HTA recommandaton

Figure 5: PROGRESS-Plus mentions.

We identified a total of eight PROGRESS-Plus items that are common to both patient
input and HTA recommendation sections of the reports. The frequency of the top five of these
PROGRESS-Plus items is distributed as follows in patient input and HTA recommendations,
respectively: 1) affordability 60% (20 out of 33 reports) compared to 87% (36 out of 41 reports);
2) logistics of treatment 51%, (17 out of 33) compared to logistics of treatment (6 out of 41);

3) place of residence 42 %, (14 out 33 reports) compared to 19% (8out of 41 reports); 4)
socioeconomic status 24 % (8 out of 33 reports) compared to 0.5% (2 out of 41 reports); 5)
severity of conditions 15% (5 out of 33) compared to the severity of the conditions 24% (10 out
41 reports), 5) age 15% (5 out 33) compared to 17% (7 out of 41).

5.6.5. Association between patient engagement processes and equity-focused HTA
recommendations

We used the R package for statistical analysis ((Pinheiro, J., Bates, D., & R Core Team.,
2022). As shown in Table 6, we found that HTA reviews that used direct patient engagement

(OR: 3.85; p-value =.0007; 95% CI [2.40 — 6.20]) and consensus for decision-making (OR: 2.27,
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p-value = 0.002; 95% CI [1.35 — 3.84]) were more likely to result in equity-focused HTA
recommendations. On the other hand, the likelihood of developing equity-focused HTA
recommendations was lower with indirect patient engagement (OR: 0.26; 95% [0.16 — 0.41]) and
voting in decision-making (OR: 0.44; 95 % [ 0.26 — 0.73]), respectively.

More specifically, the likelihood of recording equity-focused HTA recommendations was
2.27 higher when HTA advisory committees used consensus to make HTA decisions than when
they used to vote. This scenario was noted in HOQ and pCDOR, with the difference that patient
organizations submitted patient input for pCODR reviews. The likelihood of recording equity-
focused HTA recommendations in HQO was generally 3.85 higher than the other HTA reports.

Table 6: Inferential statistics

Dependent variable: Regression | Odds ratio Standard | P-values 95% CI of
equity-focused HTA coefficients | (OR) error odds ratio
recommendation

Types of patient

engagement

Direct engagement 1.35 3.85 0.23 0.0007 2.40-6.20
Indirect engagement -1.35 0.26 0.23 0.0007 0.16 —0.41
Models of decision-

making

Consensus 0.82 2.27 0.26 0.002 1.35-3.84
Voting -0.82 0.44 0.26 0.002 0.26 - 0.73

5.7. Discussion

We used a sample of 60 reports from two HTA Canadian organizations to assess the
relationships between patient engagement processes and the inclusion of equity factors in HTA
recommendations. We identified two types of patient engagement: direct interviews and indirect
engagement through patient group submissions. HTA organizations collected patient input
during the effectiveness analysis stage in the HTA process. Patient and HTA organizations
engaged patients through digital and in-person modalities, such as document submission and

face-to-face meetings. However, patient organizations relied on more diverse digital technologies
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to engage patients than HTA organizations. Patients contributed to developing recommendations
through consensus and voting as members of HTA advisory committees.

We used a broad definition to help capture health equity considerations in the HTA
reports. The results suggested that patient engagement played a role in incorporating health
equity factors in the included reports. The findings also showed that combining specific patient
engagement procedures might increase the identification of health equity factors to inform HTA
recommendations. As in previous studies, the results suggested that direct engagement and
consensus in decision-making increase the integration of health equity factors in HTA(Bombard

et al., 2018b; O’Flaherty et al., 2021; Reynolds et al., 2021).

For example, HTA advisory committees that used consensus as their decision-making
model were more likely to consider equity factors in their HTA recommendations. HQO and
pCODR were the two reviews with consensus as decision-making models. However, HTA
analysts directly interviewed patients to collect input for HQO, whereas patient organizations
submitted input for pPCODR reviews. The context of the HTA reviews could explain the above
results (Bombard et al., 2018b; Lopes et al., 2016). Health jurisdictions -federal versus
provincial- might influence the reports of health equity factors in HTA reviews (Lopes et al.,
2016; Vreman et al., 2020). HQO's engagement might focus more on addressing implementation
issues because of their provincial mandate. In contrast, CADTH HTA recommendations address
a national audience and would be further adapted to address contextual problems (Manafo et al.,
2018)

Health equity factors in the pCODR reviews, which used consensus for decision-making,
could be linked to the history of sustained advocacy around oncologic treatments (Adkins et al.,
2017; Korchagina et al., 2019; Mercer et al., 2020). Similarly, a lack of awareness and organized
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advocacy around certain conditions in the Common Drug Reviews (CDR) pool could explain
why PROGRESS-Plus items were less likely to be mentioned in those reports. Common Drug
Reviews (CDR) cover conditions such as diabetes, hypertension, mental health, and some rare
diseases that are known to affect racialized individuals disproportionately, women, historically
stigmatized conditions, and people underrepresented in research(Gagné & Veenstra, 2017;
Krieger, 2014; Marmot, 2017; Shimmin et al., 2017).

We noted that the patient input section of the reports contained way more PROGRESS-
Plus items than the HTA recommendation section. This observation might reflect a failure to
consider patient perspectives reported in input submitted to HTA organizations. Nonetheless,
affordability was the top PROGRESS-Plus item in both patient and HTA reports. This is not
surprising because the primary outcome of HTA reviews in Canada is to make funding
recommendations (Bidonde et al., 2021; Manafo et al., 2018).

Critical items from the PROGRESS framework such as gender, sex, occupation,
race/ethnicity/culture, and religion- were not identified amongst the PROGRESS-Plus things
recorded in any of the HTA recommendations. Earlier studies showed that gender, culture, access
to social capital and discrimination significantly impact health inequities (Bouchard et al., 2015;

Krieger, 2014; Marmot, 2017).

5.7.1. Strengths and limitations

We used an explanatory case study approach to elucidate the relationships between patient
engagement processes and equity-focused recommendations in two Canadian HTA organizations
operating at the federal and provincial levels. The study spotlighted patient engagement as an

intervention with distinct processes, which might influence incorporating equity factors in HTA
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recommendations. We used a systematic process for collecting data with items from validated
conceptual frameworks.

Despite these strengths, many limitations are worth considering before utilizing the
research findings. The small sample size and the narrowed scope might impede the application of
the results to other HTA agencies. The sample size might lead to missing HTA reports with more
health equity considerations. We only conduct the study in two agencies in Canada. We cannot
know if applicable to other agencies as their contexts are different. However, our hypothesis can
be tested in other HTA settings.

We did not add a variable for the three types of HTA review to help increase the power of
the analysis. We could not identify a taxonomy of health technologies when doing this research.
We did not classify the types of health technologies in each report. If there were a difference due
to types of HTA reviews and health technologies, we would not be able to assess it.

Also, a single reviewer extracted the data, and variables were not independent in the
analysis. To help reduce errors in data extraction, the first author checked all the data for
accuracy and met with data extractors to resolve any discrepancies. Finally, we cannot know how

much advisory committee members weigh health equity factors in their final decision.

5.7.2. Implications for practice, policy, and research

The findings elucidate the influence of patient engagement processes in developing equity-
focused HTA recommendations and characterize modalities for engaging patient engagement in
HTA. The perspectives of patients and HTA analysts on leveraging digital technologies for
patient engagement are examined in other articles. HTA and patient organizations can use the

findings to inform practice around patient engagement and health equity analysis.
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For example, the findings can serve as a foundation for designing patient engagement
strategies to increase the integration of health equity factors in HTA. HTA and patient
organizations can use those findings to raise awareness in public about the importance of patient
engagement in reflecting their input in HTA. Also, patient advocates and the public can use those
results to inform their advocacy around increasing their voices in HTA recommendations. Patient
advocates can collaborate with HTA organizations on reporting structures for patient input.

The findings have implications for policy-makers who can use them to initiate discussion
about expectations of health equity factors in HTA recommendations for their jurisdictions.
Future research could investigate the impact of developing equity-focused HTA
recommendations on health systems. Additional studies could examine relationships between
equity-focused HTA recommendations and funding decisions regarding health technologies.

5.7.3. Conclusion

This is the first study to explore the relationship between patient engagement processes and
the development of equity-focused HTA recommendations in Canada. The study reveals that
patient engagement that involves HTA analysts directly interviewing patients about health
technologies was associated with more significant reporting of equity considerations -
PROGRESS-Plus items- in HTA recommendations.

The findings also suggest that HTA organizations need to collaborate more closely with
patients to enhance the inclusion of patient perspectives in HTA recommendations. In this vein,
the research has paved the way for further research on debunking the complexity of developing
equity-focused HTA recommendations in collaboration with patients. Finally, HTA and patient
organizations can use those findings to educate the public about opportunities to contribute to

designing healthcare systems, which have implications for advancing health equity.
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Chapter 6: Manuscript 2

Title: Patients’ perspectives on patient engagement to inform equity-focused health
technology assessment (HTA) recommendations in the digital era: a grounded theory case
study

6.1.  Overview of Chapter 6

Chapter 6 is a complete manuscript describing the qualitative study with patients. The
manuscript covers the dissertation's second objective, identifying implementation considerations
for patient engagement in HTA. Chapter 6 contains the following sections: abstract, background,
methods, results, and discussion.
Targeted journal: International Journal of Technology Assessment in Health Care (IJ TAHC)
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6.2. Abstract

Background: Health technology assessment (HTA) is a policy analysis approach to
develop recommendations for policymakers. Recent research suggests that patient engagement
processes can influence the inclusion of equity factors in HTA recommendations. As HTA is
context-bound, it is crucial to identify organizational strategies to increase the impact of patient

engagement in HTA.

Objective: To identify implementation considerations for patient engagement to inform the
development of equity-focused HTA recommendations in two Canadian organizations: the

Canadian Agency for Drugs and Technologies in Health (CADTH) and Health Quality Ontario

(HQO).

Methods: We interviewed five patients aged 18 and older who contributed to HTA in
CADTH and HQO over the past five years. We combined grounded theory and thematic analysis

methods to generate and interpret the findings.

Results: The analysis of interviews revealed patient engagement processes for developing
equity-focused HTA recommendations. The research participants highlighted the need for
CADTH and HQO to develop strategies to implement more diverse and inclusive patient
engagement. To accomplish this, the HTA organizations should consider patients’ preferences

and capabilities to participate in virtual and in-person engagements.

Conclusion: The findings can inform planning in CADTH, HQO and other organizations

with similar characteristics for the rollout of equitable patient engagement in this digital era.

67



6.3. Introduction

Health technology assessment (HTA) is a policy analysis approach to inform decision-
makers on the justification for funding or not a health technology (Angelis et al., 2018;
O’Flaherty et al., 2021; O’Rourke et al., 2020). Health technologies include drugs, medical
devices, and health services designed to improve health outcomes (O’Rourke et al., 2020;
Stevens et al., 2003). HTA organizations, like the Canadian Agency for Drugs and Technologies
in Health (CADTH) and Health Quality Ontario (HQO), have a significant responsibility to build
the evidence necessary for informing the decisions of policymakers about health technologies
(Manafo et al., 2018). In addition to cost-effectiveness reports, the analysis of patients’ lived
experiences can help elicit health equity factors to inform the development of HTA
recommendations (Benkhalti et al., 2021; Cookson et al., 2017; Culyer & Bombard, 2012). An
equity-focused HTA recommendation highlights the need to address social factors that impede
the effectiveness of health technologies in improving health outcomes (Benkhalti et al., 2021;
Braveman & Gruskin, 2003; Tugwell et al., 2006b).

Patient engagement in HTA typically involves developing partnerships between HTA
institutions and individual patients or patient groups (Facey Helle et al., 2017; Manafo et al.,
2018; McCoy et al., 2019). HTA analysts can engage patients at any stage in studying health
technologies' attributes, including determining the scope of HTA, assessing evidence and
formulating recommendations (Facey Helle et al., 2017; Wahlster et al., 2017). Patient
engagement strategies vary with the context of HTA organizations and the characteristics of the
health technology (Cavaller-Bellaubi et al., 2021; Facey Helle et al., 2017; Wahlster et al., 2017).

For example, the two Canadian organizations that are the subject of this case study use

different mechanisms to engage patients in their HTA processes (Conference & May 2016;
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Manafo et al., 2018). HQO collects patient inputs through key informant interviews, and patients
contribute to decision-making by participating on committees. The committees must reach a
consensus on decisions regarding HTA recommendations (Manafo et al., 2018). CADTH uses
patient group submission for some of its HTA reviews; patients also contribute to decision-
making through votes and consensus depending on the types of HTA reviews (Conference &
May 2016; Manafo et al., 2018).

Studies discuss the need for improving inclusion in patient engagement processes (Facey,
2019; Mercer et al., 2020; Reynolds et al., 2021). Research suggests that inclusive patient
engagement processes help acknowledge differences in knowledge, skills and interests among
patients and researchers (Facey, 2019; Mercer et al., 2020; Reynolds et al.,
2021). Acknowledging these differences can lead to diverse perspectives and new
understandings surrounding health outcome (Charlier et al., 2017; Reynolds et al., 2021; Roche
et al., 2020). Inclusive patient engagement processes can eventually lead to integrating more
health equity factors in HTA recommendations (Charlier et al., 2017; Reynolds et al., 2021;
Roche et al., 2020). Inclusive patient engagement consists of creating a research environment
where research teams manage power dynamics and research processes in ways that enable
patients to participate positively and productively (Black et al., 2018; Cavaller-Bellaubi et al.,
2021; Khuntia et al., 2022; Reynolds et al., 2021; Shimmin et al., 2017).

Another aspect of inclusion in research is demonstrating to patients that their input is
valued (Biddle et al., 2021; Cavaller-Bellaubi et al., 2021; de Wit et al., 2020; Snow et al., 2018).
For example, two recent studies found that allocating a budget to patient engagement activities
and providing travel accommodations helped demonstrate to patients the value of their input in

research (Biddle et al., 2021; Cavaller-Bellaubi et al., 2021). In addition to these enabling
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factors, other studies reported that patients felt that researchers valued their contribution when
considering their input while maintaining rigour in the research process (Black et al., 2018;
Chudyk et al., 2022; Gill et al., 2018; Gunn et al., 2021).

Inclusive patient engagement can help integrate patient concerns and opinions into
knowledge products such as HTA recommendations (Cavaller-Bellaubi et al., 2021; O’Flaherty
et al., 2021). Researchers and patient advocates continue to raise concerns about how HTA
organizations use patient input in HTA (de Wit et al., 2020; Reynolds et al., 2021). Also, there is
little research on strategies for recruiting and supporting patients to inform the development of
equity-focused HTA recommendations (Facey, 2019; Reinius et al., 2022).

Digital technologies can enable broader citizen engagement and bring diverse
perspectives into mainstream debates about health technologies (Kent & Yellowlees, 2015;
Mazanderani et al., 2013; Mitchell & Kan, 2019). It is, however, essential to consider the digital
divide, which may arise from differences in access, availability, and ability to manipulate digital
technologies (Lai & Widmar, 2020). Digital technologies cover various information and
communication technologies to support data production, management, and processing (Aziz &
Madani, 2015; P. Sharma & Kaur, 2017). Digital technologies are helping patients to openly
share their experiences with health technologies (Mazanderani et al., 2013; Mitchell & Kan,
2019). HTA organizations should explore the unprecedented opportunities digital technologies
offer to engage patients from diverse backgrounds and need to inform HTA recommendations

(Aziz & Madani, 2015; Brewer et al., 2020; Mitchell & Kan, 2019).
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6.4. Objective and research questions
This qualitative case study aims to identify implementation considerations for patient
engagement to inform the development of equity-focused HTA recommendations. This case
study addressed the following research questions:
1. How could HTA organizations ensure that patient engagement effectively influences the
development of equity-focused HTA recommendations?
2. How could HTA organizations use digital technologies to engage patients in ways that

acknowledge the diversity of people and needs impacted by health technologies?

6.5. Research design and methods
6.5.1. Research design and rationale

The research design consists of an explanatory case study of patient engagement
processes for HTA in two Canadian organizations: CADTH and HQO. We selected CADTH and
HQO as a case because they are operating at the federal and provincial government levels,
respectively. The study will help highlight the particularity of implementing patient engagement
for HTA in the Canadian context. The explanatory case study approach can help explain patient
engagement's role in developing equity-focused HTA recommendations in CADTH and HQO
(Crowe et al., 2011b; Fisher & Ziviani, 2004). Moreover, it promotes collaboration between
researchers and research participants (Crowe et al., 2011b; Fisher & Ziviani, 2004), facilitating
the use of research findings for organizational change (Graham et al., 2006).

We used a pragmatic worldview to guide the qualitative research. Pragmatic philosophy
to research helps frame the production of knowledge from participants' perspectives and focuses
on applying the research results to tackle a specific problem (Creswell & Clark, 2017; Kaushik &

Walsh, 2019). It also acknowledges that truth is context-bound and varies with one’s perspective,
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a constructivist paradigm that compasses the social construction of reality (Creswell & Clark,
2017; Kaushik & Walsh, 2019).

6.5.2. Researchers’ positionality statement

We chose a pragmatic approach to designing the study because it enables participants to
share their perspectives and impact research narratives (Creswell & Clark, 2007; Kaushik &
Walsh, 2019). Additionally, the pragmatic worldview is well-aligned with the focus of the
population health field, which has populations directly affected by health interventions at the
center of research for developing policy alternatives (Carpiano & Daley, 2006; Kaushik &
Walsh, 2019). Finally, we believed that using a pragmatic approach in this study could help
acknowledge the diversity of needs and interests amongst patients, HTA analysts, researchers,
and policy-makers, who are critical in improving the development of equity-focused HTA
recommendations.

6.5.3. Researchers’ characteristics and reflexivity

The research The research team comprises experienced academics and researchers
knowledgeable about the Canadian HTA context. Before leading this research, the principal
investigator (RS) practiced family medicine in Haiti and obtained a Master of Public Health in
the United States of America. Over the past nine years, she has worked as a researcher and
policy analyst in Canada. All these experiences have moulded her research interest and analytical
skills (Dodgson, 2019).

6.5.4. Context of the study

The qualitative explanatory case study is the second paper of a publication series to
explore relationships between patient engagement processes and the development of equity-
focused HTA recommendations. The series also identifies implementation considerations for
patient engagement in HTA. We use an explanatory mixed methods research design containing
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one cross-sectional quantitative study and one qualitative study. In the first paper, we describe
the findings of the quantitative research. We report the qualitative study results in the second and
third papers, focusing on the perspectives of patients and HTA analysts, respectively.

The first paper identifies critical elements of patient engagement processes in CADTH
and HQO. We also examine the association between these processes and the development of
equity-focused HTA recommendations. The first study's findings reveal that patient engagement
processes may have influenced the integration and reporting of health equity factors in HTA
recommendations. HTA reviews where HTA analysts directly interview patients and use
consensus as decision-making had more equity-focused HTA recommendations. Also, HTA
reviews that use patient group submissions and consensus for decision-making were more likely
to have equity-focused recommendations than HTA reviews that use the same types of patient
engagement but employ vote for decision-making instead of consensus.

In this second paper, we describe patients’ perspectives on implementation
considerations around patient engagement strategies to inform the development of equity-
focused HTA recommendations. In the third paper, we discuss additional findings of the
qualitative study relating to the perspectives of HTA analysts.

6.5.5. Ethics approval

RS obtained ethical approval from the University of Ottawa to implement the study protocol;
certificate of ethics approval number: H-07-20-5948.

6.5.6. Sampling strategy

RS used a snowball method to identify five English-speaking patients who had
contributed to HTA processes in CADTH and HQO over the past five years. The sample size
was mainly based on feasibility because we focused on only two HTA organizations. We

recognized that this project might not be a priority for eligible participants as they must deal with
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their health issues (Aluwihare-Samaranayake, 2012; Stephanie A Kraft et al., 2021). For
example, to show respect for the participants’ time, we stopped contacting them if they did not
reply to the first reminder email ( (Aluwihare-Samaranayake, 2012). We also recruited research
participants based on emerging ideas from the first two interviews (Chun Tie et al., 2019). Some
of the participants have experience with CADTH and HQO. We reached saturation after five
interviews as some participants helped identify issues and solutions pertinent to both
organizations.
6.5.7. Interview guides, data collection, processing, and management

RS used findings from the quantitative study to develop an interview guide to conduct
semi-structured interviews between February 2022 and June 2022 through Microsoft Teams and
Zoom. All participants provided either written or verbal consent before being interviewed. The
consent form and interview guide may be found in Appendix C and Appendix D

Once RS had completed an interview, she uploaded the recording to Otter.ai, a software
for verbatim transcription, to transcribe the interview audio file (Otter.ai, 2020). RS reviewed the
interview transcripts for accuracy and relabeled interview excerpts to preserve confidentiality
and protect the research participants' privacy. After this step, RS uploaded the transcript into
NVivo 12 Plus (Castleberry, 2014) to organize, identify, analyze and describe themes from the
data set (Bradley et al., 2007; Nowell et al., 2017). RS used the Standards for Reporting
Qualitative Research (SRQR) to develop the study report (O’Brien et al., 2014).

6.5.8. Data analysis

RS combined grounded theory and thematic analysis methods to analyze and collect
interview data, similar to the study by (Wilkinson-Stokes et al., 2023). Combining grounded
theory with a thematic analysis approach provides more flexibility for analyzing and interpreting

the data with an applied focus (Nowell et al., 2017; Wilkinson-Stokes et al., 2023). Grounded
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theory methods help generate possible explanations —a theory- of a phenomenon using
concurrent data generation, collection, and analysis through various stages of coding (Bradley et
al., 2007; Chun Tie et al., 2019). It is an iterative process involving inductive reasoning to
identify themes in the data and modify the interview guide (Chun Tie et al., 2019). It can also
guide the identification of new interviewees to elucidate ideas and concepts that emerged while
coding interview data (Chun Tie et al., 2019; Creswell & Clark, 2017). This sampling strategy is
called theoretical sampling (Bradley et al., 2007; Chun Tie et al., 2019).

Unlike grounded theory, thematic analysis does not aim to identify a theory (Nowell et
al., 2017). The thematic analysis allows the examination of research participants’ perspectives to
generate insights using either inductive or deductive coding in a structured manner (Bradley et
al., 2007; Nowell et al., 2017; Wilkinson-Stokes et al., 2023). In this way, the two methods
overlap in that thematic analysis helps identify, categorize, and describe the themes connected to
developing the grounded theory (Chun Tie et al., 2019; Nowell et al., 2017). With the thematic
analysis, researchers can use deductive coding to further categorize themes based on existing
conceptual frameworks (Nowell et al., 2017; Wilkinson-Stokes et al., 2023). This variable-
oriented approach can help demonstrate the transferability of the findings (Maher et al., 2018;
Nowell et al., 2017; Wilkinson-Stokes et al., 2023).

For this study, RS used grounded theory separately and concurrently with thematic
analysis to identify themes and determine their relationships. RS conducted the data analysis in
two steps: 1) develop thematic categories with grounded theory and 2) organize thematic
categories with a conceptual framework

1) Develop thematic categories using the grounded theory approach
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RS used the techniques described by Bradley and colleagues to analyze interview data
and develop a thematic framework, which consists of identifying and organizing themes to
determine their relationships (Bradley et al., 2007; Chun Tie et al., 2019; Nowell et al., 2017)).
RS transferred and analyzed the interviews line-by-line in NVivo and then used iterative analysis
to adapt the interview guides. This inductive process allowed seamless connections between
several versions of the interview guide, regularly adjusted to help either clarify previously
identified themes or develop new ones. RS used memos as informal analytic notes to help keep
track of connections between interview data and theoretical thematic categories.

2) Organize thematic categories with a conceptual framework

RS used a conceptual framework composed of items from the knowledge-to-action
(KTA) cycle and the technology acceptance model (TAM) (Graham et al., 2006; Taherdoost,
2018). We describe the application of the KTA and TAM to the study in the paragraphs below.
As illustrated in Figure 4, we used the TAM to supplement the KTA for describing barriers and
facilitators to implement patient engagement processes to inform the equity-focused HTA
recommendations. The deductive approach can draw attention to applying evidence-based

practices to use the research findings.
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Objective 1): What is the association between
patient engagment and the development of
equity-focused HTA recommendations?

Technology Acceptance Model (TAM)

(adapted from: Taherdoost. 2018; Venkatesh & Bala. 2008)
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Objective 2): What are the implementation
considerations for patient engagement to inform
equity-focused HTA recommendations in this
digital era?

Figure 4: Application of KTA cycle to the thesis (Adapted from Graham et al. 2006).

Determine the Know/Do gap: In this phase, researchers and stakeholders work together
to identify a practice problem, review evidence related to tackling this problem and determine
what needs to be done to put that knowledge into practice to address the previously identified
shortcomings (Graham et al., 2006). In this qualitative study, the know/do gap consists of
considerations for implementing patient engagement strategies to inform the integration of health
equity factors in HTA recommendations.

b) Assess barriers and facilitators to using knowledge: This phase describes the various
factors that may impact the effective use of expertise to achieve the intended changes (Graham et
al., 2006). We used a behavioural model, the Technology Acceptance Model (TAM), to help
validate the concepts identified and strengthen the transferability of knowledge generated from
the data analysis (Graham et al., 2006; Taherdoost, 2018). The TAM provides a theoretical
framework to explain the adoption of new technologies. It suggests that using a specific
technology depends on multiple parameters, including the characteristics of the technology,

social influence, facilitating conditions and the characteristics of the intended users (Taherdoost,
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2018; Venkatesh & Bala, 2008). These parameters affect users’ perceptions of the technology's
usefulness and ease (Taherdoost, 2018).

Perceived usefulness is related to the functionality of the technology in helping to solve
the identified problem, whereas perceived ease of use concerns efforts required to effectively
address the issue at hand (Taherdoost, 2018). Based on the TAM, perceived usefulness and ease
determine the intention to use or accept a specific technology. Intention to use coupled with
enabling conditions such as organizational support will increase the chance of people using the

technology (Taherdoost, 2018).

6.5.9. Trustworthiness

We used the strategies described by Maher and colleagues to ensure rigour in the
research process by enhancing its transferability, dependability, credibility, and confirmability.
For transferability, we used purposeful sampling to recruit participants with experience in HQO
and CADTH. We also detailed the study's context, participants' characteristics, data collection
process, and analysis. We used a conceptual framework to demonstrate the applicability of the
findings to implement organizational change Our approach will ensure that knowledge users
have enough details about the study to assess whether the findings are transferable to their

context.

We shared the philosophical approach guiding the research and discussed how the research
team's skills, training, and work experiences could influence the dependability of the research.
To uphold the credibility of the findings generated from this study, we did member-checking to
validate the results with participants and had another researcher review the coding. Finally, we

used feedback from the thesis advisory committee members to improve the analysis.
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Member-checking also contribute to ensuring confirmability of the findings (Bradley et
al., 2007; Malterud et al., 2016). RS organized all the data into a thematic category and sent
interviewees a summary of themes for feedback on interpreting their responses. RS applied the
process described above to coding the data. AR checked the different versions of the analysis to
ensure rigour and consistency in the research and interpretation of the data. For confirmability,
we described the data management process and analytical approach. We also provided quotes to

support our analysis.

6.6. Findings
6.6.1. Characteristics of research participants

RS identified potential research participants on the websites of CADTH and HQO. RS
approached a total of seven potential interviewees throughout the data collection phase. Two of
them did not respond. RS interviewed five patients for this study: two were members of a patient
advocacy group, three had experience with CADTH and HQO HTA processes, and two had only
experience with the HQO process. All participants signed a consent form to participate in the
study. For privacy protection, the ethics officer advised against asking participants about their
race, age, sex, gender, or health conditions. However, some of these demographic characteristics
were revealed later in our conversations about patient engagement in HTA. Also, because the
Canadian HTA community is small, we did not report on research participants’ roles in

protecting their identity.

6.6.2. Synthesis and interpretation

In this section, In this section, we described the perspectives of five patients who had
participated in patient engagement to inform HTA recommendations in CADTH and HQO. As

indicated earlier, we organized the findings using selected components of the knowledge-to-
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action (KTA) cycle and the technology acceptance model (TAM). First, we described the
research participants’ perceptions about the role of patient engagement in developing equity-
focused HTA recommendations. Then, we discussed research participants’ experiences and
expectations about patient engagement in HTA. Finally, we discussed critical considerations for
implementing patient engagement strategies to inform the development of equity-focused HTA
recommendations in this digital era. Table 7 presents an overview of analytical categories and
their matching research questions. To manage the length of the manuscript, we used only one
quote to illustrate each topic under a subtheme. Additional illustrative quotes are available in
Appendix E.

Table 7: Overview of analytical categories by research question.

Themes Sub-themes

Q1: How could HTA organizations ensure that patient engagement effectively influences the development of
equity-focused HTA recommendations?

1. Perceptions about the role of patient

Importance of patient engagement to the HTA process

engagement in the development of e Patient engagement as the unique source of evidence
equity-focused HTA e Meaning /implications of health equity
recommendations e Limitations of current health equity analysis in HTA
(Challenges)
2. Perceptions about diverse and e Expectations about varied and inclusive patient
inclusive patient engagement engagement strategies
strategies in HTA e Positive experiences with current engagement
processes/ inclusive engagement
3. Build trust in the HTA process e Increase cultural competencies in HTA

e Provide practical support to patients

Q2: How could HTA organizations use digital technologies to engage patients in ways that acknowledge the
diversity of people and needs impacted by health technologies?

4. Critical considerations for e Characteristics of digital technologies for inclusion of
implementing digitally enabled people with different abilities
patient engagement strategies for e Advantages of digitally-enabled engagement
equity-focused HTA (Perceived usefulness and ease of use)
recommendations. e Advantages of in-person meetings

e Practical and ethical issues in using digital
technologies (Digital divide)

¢ Mixed modalities for diverse and inclusive engagement
in HTA (Recommendations)
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Theme 1: Patient engagement processes in health technology assessment (HTA)

In this section, we described the interviewees' perceptions about the importance of patient
engagement to inform equity-focused HTA recommendations and recommendations for
increasing the impact of HTA recommendations on health equity.

Subtheme 1: Importance of patient engagement in the HTA process

Some interviewees explained that patient engagement represents a means for patients and
caregivers to characterize essential health outcomes, advocate for access to health technologies
and share experiences with health systems in general. The following research participant
explained: "Patient engagement is extremely key because people want to get out of their system
all the trauma they have, and even the good things that happened to them within the healthcare
system.” [Patient 02]

One interviewee talked about how their lived experiences represent a unique source of
evidence for researchers. The interviewee argues that their experiences handling their illness and
role as caregivers navigating healthcare systems allowed patients to acquire invaluable
knowledge about health conditions and technologies. Below, they explained that patients could
help researchers better appreciate the complexity of living with a health condition and all the
intricacies involved in effectively using health technologies: “Medical doctors must learn
everything from the common cold to pancreatic cancer. | had to learn one thing, autism. Let's
say, whatever your patient is; they must learn one thing. I said I would challenge you. Despite all
Your education, I know more about my one thing than you do.” [Patient 05]

Another interviewee recounted how patient engagement helped highlight details about the
day-to-day difficulties involved in accessing and using health technologies, including

transportation and conservation of drugs. This interviewee was also quick to draw attention to
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the difference between their knowledge and that of healthcare providers to highlight the
importance of gathering patient input to inform HTA recommendations: “For example, I've had
people say: look, I'm a physician, I know my patients, | understand their needs. And my response
to that often looks like this; I've got a 15-minute appointment that, I've driven from Ottawa to
Toronto, and there are only certain things | will discuss with you, and maybe I'm not mentioning
that travelling with the refrigerated drug is problematic and just reminding them that my
interactions are minimal and that my voice can't always come through in those appointments.”
[Patient 01]

Another research participant suggested that it might be more practical to collect feedback
on the effectiveness of health technologies from patients instead of relying on healthcare
professionals to speak on behalf of their patients. Patients do not necessarily trust healthcare
providers as credible voices to raise their concerns to policymakers. The excerpt below
elucidates patients' perspective about mistrust in healthcare providers:” The parents felt the
nurse was mishandling the child and raised that concern, but the team of experts was working on
covering this up. And | don't think it's an isolated case. Because they seem to cover things up a
lot, especially when it has to do with babies of colour.” [Patient 04]

Subtheme 2: Meaning of equity-focused HTA recommendations

As we reported above, the interviewees described patient engagement as a critical source
of evidence to inform HTA recommendations. However, some research participants said it is
essential to clarify the meaning of health equity to help HTA researchers better integrate their
concerns into HTA recommendations. For example, the interviewee below doubted that current
health equity analysis could help incorporate their day-to-day problems in HTA

recommendations. They said the scope of health equity analysis is too focused on socioeconomic
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factors such as race, income, and location: “It is important to understand what health equity
means. What does vulnerability mean? For some people, it is mainly about our racial issues.
Racial issues are fundamental, but what about those who don't know how to advocate for
another choice, education? Could it be a cultural issue too? The doctor knows best; we are in a
paternalistic system. It could be the ability to Google something?” [Patient 01]

The following interviewee expressed the importance of looking at factors such as race-
based stigma and communications with healthcare providers to inform health equity analysis:
“When you look at health equity, you need to know that people of colour experience a lot of
racism in the healthcare systems, and they have poor health outcomes; because doctors and
nurses do not always understand how we [people of colour] communicate.” [Patient 04]

Another interviewee explained that multiple jurisdictions would have to work together to
develop synergistic strategies to ensure that health technologies contribute effectively to
improving health equity. The interviewee clarified the implications of developing equity-focused
HTA recommendations: “I also think that health equity is something that you can't apply to one
field only. If equity isn't applied across every interconnected field, it's like a chair that should
have four legs having only two; it needs the other two to stand up strongly. So, it’s necessary for

HTA, but only in conjunction with other equity measures”. [Patient 02]

Theme 2: Perceptions about inclusive patient engagement strategies

Under this theme, we described research participants’ perceptions and experiences
regarding diversity and inclusion in patient engagement. We also discussed interviewees'
recommendations to HTA organizations about patient engagement to inform health equity

analysis in HTA. The interviewees discussed the need to build trust in the HTA process and
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provide practical support, such as travel accommodations and compensation for patients
participating in HTA.
Subtheme 1: Meaning of diversity in patient engagement

The research participants discussed the need for HTA and patient organizations to
support patients from diverse backgrounds to contribute to the HTA process. They depicted
diversity in patient engagement as a process that enables individuals from all walks of life to tell
their stories about their health conditions and lived experiences with health technologies. One
interviewee explained: “They [HTA organization] were asking me to come on board and give my
opinion for certain health issues. | asked them to reach out and include more First Nations
voices. After saying this, they stop reaching out to me. So, it can be an uphill struggle to get
involved if you're the kind of person who wants to center equity.” [Patient 02]

In addition to the importance of including diverse people impacted by health
technologies, another interviewee said HTA organizations should also consider the variety of
needs stemming from living with a health condition in their engagement activities. This
interviewee explained the importance of diversity in patient engagement in the following way:
“A big part [of patient engagement] for me is understanding the patient's vulnerability,
regardless of social background.” [Patient 01]

Some research participants explained that individual patients and patient organizations
could also contribute to increasing diversity in patient engagement. The interviewee below
recounted their commitment to encouraging their peers to participate in patient engagement:
“I'm hoping to build a community where people know that they can come for support. People
are so ashamed of having COPD because it’s from smoking.” [Patient 03]

Subtheme 2: Inclusive and positive patient engagement experiences
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In general, the interviewees said they had a positive experience in patient engagement.
The research participant below said their collaboration with HTA analysts was respectful: “Look,
we had disagreements and asked many important questions, but I've never sat at a meeting
where [ felt that somebody was trying to disregard me.” [Patient 01]

Another interviewee said they felt patient engagement is valued when researchers provide
feedback on their input and see that input reflected in recommendations to policymakers. The
interviewee recounted their experience: “You knew from the interactions, from the questions
being asked, that you were giving them an insight into something they've never thought about.
We know what we did as a group directly impacted material that went out, in things that would
show up at the hospital level regarding the quality plans because they flow down from the HTA
organization.” [Patient 05]

Subtheme 3: Build trust in the HTA process

a) Increase cultural competencies in staff

Research participants pointed to a lack of diversity amongst HTA analysts as a challenge
for inclusive patient engagement. Another research participant suggested that HTA organizations
should hire HTA analysts with diverse backgrounds and abilities to reflect the diversity of
patients impacted by HTA recommendations. They explained that HTA analysts with diverse
backgrounds could help increase trust in the HTA process: “One thing that a lot of people in the
disabled community will say is that people don't realize that they're just not disabled yet.

)

Governments and people in power must be receptive to others entering this healthcare system.’
[Patient 02]
The following interviewee expressed the need for increasing cultural competencies amongst

HTA analysts. They said this could help implement more culturally sensitive patient
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engagement: “I don’t think they consider cultural competencies in HTA. The people I talked to
are good, but honestly, they don’t seem to understand how I communicate the cultural aspects of
healthcare experiences.” [Patient 04]

b) Provide practical support to patients

Some interviewees recommended HTA organizations allocate more funding to patient
engagement activities. They said more funding could help increase the diversity of people
contributing to HTA: “This HTA organization is quite interesting, but it had no budget to do

things in the scope.” [Patient 05]

Theme 4: Considerations for digitally-enabled patient engagement

As a reminder, we used the TAM to characterize barriers and facilitators to using digital
technologies for diverse and inclusive patient engagement. The TAM suggests that the
usefulness and ease of use influence the intention to use technology; and that certain contextual
factors can interfere with adopting technology. We defined digital technologies as all electronic
technologies (e-technologies) and applications that use information in numeric code, including
telephone, mobile devices and the internet (Aziz & Madani, 2015). We discussed digital
technologies’ key characteristics and functions in supporting interactive and non-interactive
communications through the internet and the web, which sustain the networking of computers
and individuals (Aziz & Madani, 2015; P. Sharma & Kaur, 2017). Below we discussed research
participants' perceptions of using digital technologies for patient engagement to inform the
development of equity-focused HTA recommendations.
Subtheme 1: Characteristics of digital technologies

Research participants highlighted how some features of digital technologies could enable

patients from diverse backgrounds and needs to share their lived experiences with health
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technologies. Overall, the study participants believed that digital technologies could help
increase the reach of patient engagement to allow more diverse patients to contribute to the HTA.
They also thought that digital technologies could enhance interaction and interconnectedness
between patients and HTA organizations.

The interviewees also appreciated the flexibility of digital technologies when providing
immediate accommodations for people who might experience communication challenges during
patient engagement sessions. We regrouped research participants' perspectives about digital
technologies' characteristics into two categories: perceived usefulness and perceived ease of use.

a) Perceived usefulness

Increase outreach: The interviewees said digital technologies could help identify, recruit, and
promote active participation of patients with diverse backgrounds and needs in the HTA process.
They said digital technologies could facilitate peer support and connection within patient
organizations, especially for patients whose fragile health might require social distancing for
increased protection: “Social media could be an amazing way to connect with other differently-
abled people. Especially with Zoom taking off in the last couple of years, a lot of people who are
disabled have found that accessibility has grown”. [Patient 02]

Another research participant noted that digital technologies could help establish
emotional connections between patients and members of HTA committees: “Virtual meetings
have opened the door to a bigger diversity of voices. So instead of reading a report, the advisory
committee could hear the voices of people with those conditions. That would be very powerful.”
[Patient 01]

b) Perceived ease of use
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Research participants said that built-in interactive functions in digital technologies could
help reduce barriers for people with different abilities. Some patients might be able to participate
in engagement sessions because online setups offer more flexibility and adaptability in terms of
immediate accommodation than in-person meetings. An interviewee explained: “For somebody
with selective mutism, they have a lot of anxiety; let them be present as they can. They don't have
to turn on their camera; they can just sign in. And often this is very helped by digital
technologies.” [Patient 02]

Subtheme 2: Enabling factors to use digital technologies for patient engagement

As discussed in the previous paragraphs, the interviewees recognized the potential of
digital technologies to help increase the diversity of people from recruitment to participate in
patient engagement. However, they offered some caveats and suggested solutions for using
digital technologies to implement equitable patient engagement. They discussed practical issues
such as the availability and accessibility of digital technologies, which can eventually pose
ethical issues if ignored when deploying digitally enabled patient engagement. The research
participants also raised ethical issues related to ensuring a safe space for conducting a patient
meeting in a virtual environment.

a) Level of comfort with digital technologies

The interviewees explained that some people might opt out of virtual meetings because
they are uncomfortable using digital technologies. As an interviewee suggested, HTA
organizations could guide patients on manipulating digital technologies in their engagement
sessions. Providing support in using digital technologies could help patients feel more

comfortable participating in virtual engagement: “Overall, many people are afraid of technology
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and won't try it. So that eliminates some of the people who would benefit from it. And so, in that
way, a little training would go a long way.” [Patient 03]

b) Access to digital technologies

Some patients may live in places with limited access to the Internet. As exemplified
below, this interviewee felt that their input mattered to the HTA process when HTA provided
travel accommaodations that enabled them to share their experiences: “They flew people down
from the North, from First Nations reservations. And so, one person said, If | weren't flown down
here, I would not have the opportunity to tell my story. The Internet is very bad where I live.”
[Patient 02]

c) Preferences for in-person meetings

A research participant highlighted the value of in-person meetings for promoting
productive patient engagement: “Consensus building table is better in-person. There's no doubt
about it. It's a lot of body language, facial expressions, and maybe a side conversation during
the break. | think it's tougher to read the virtual room for project planning and consensus
building. ” [Patient 01]

d) Safe space for patient engagement

Another interviewee highlighted the importance of creating a safe space for patients to
share their stories, whether online or in-person engagement: “We need to make a concerted effort
to enable people to tell their stories, to see each other from a more diverse perspective, instead

of just black and white. Digital technology just emphasizes the human experience.” [Patient 02]
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6.6. Discussion
6.6.1. Summary of findings

We used a grounded theory approach to analyze interviews of five patients to elucidate
considerations for implementing patient engagement that can inform the development of equity-
focused HTA recommendations. All the research participants had previously provided patient
input to inform HTA recommendations in CADTH and HQO. The research participants have
discussed the need for HTA organizations to factor in the following implementation
considerations in their patient engagement strategies: a) the role of patient engagement in HTA;
b) the meaning of health equity in HTA; c) diverse and inclusive engagement; d) digital and non-
digital modalities of engagement.

Role of patient engagement in HTA: The research participants have discussed the
importance of patient engagement in HTA. They said their lived experience could reveal truly
unique perspectives about health technologies; because of their learning in living and navigating
healthcare systems with their health conditions. Other studies reported similar findings, which
demonstrated that patient input was key in characterizing the burden of health conditions and
identifying important health outcomes from using health technologies (Gill et al., 2018; Gunn et
al., 2021; Reynolds et al., 2021).

Meaning of health equity in HTA: The interviewees also explained that the scope of
health equity analysis in HTA does not necessarily capture their concerns. Some research
participants thought that health equity analysis should focus more on eliciting barriers to using
health technologies, such as cultural issues, education, gender, logistics and race. Studies showed
that such concerns could negate the positive impact of health technologies on advancing health

equity (Culyer, 2016; Hoch et al., 2021; Mazor et al., 2016; Yao et al., 2022).
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Diverse and inclusive engagement: The research participants also discussed their
perceptions of diversity and inclusion in HTA. They explained that HTA organizations should
engage various people impacted by HTA recommendations. The research participants also
described inclusion in patient engagement as a commitment of HTA organizations to create
positive experiences, elicit patients’ needs, and demonstrate the value of engaging patients in
their processes. For those reasons, the interviewees advised HTA organizations to promote trust
in their HTA and provide practical support to patients to enable them to contribute to HTA. For
example, the interviewees explained that HTA organizations could hire HTA analysts with
diverse backgrounds and abilities and compensate some patients for encouraging them to
participate in HTA.

Digital and non-digital modalities for engagement: The interviewees advised HTA
organizations to use digital technologies with in-person arrangements to minimize the impact of
the digital divide. The interviewees explained digital technologies could help HTA
organizations improve engagement procedures such as identification, recruitment, and
collaboration. Other digital technologies’ features, such as connectedness, flexibility, and
adaptability, could attract more patients and accommodate people with different communication
needs.

Nevertheless, the research participants warned against solely relying on digital
technologies to ensure equitable access to patient engagement. Some patients may not have
access to digital technologies because of where they live, their disabilities or their income.
Others may not be comfortable manipulating digital technologies. Therefore, HTA organizations

should offer in-person options in their engagement strategies. In alignment with considering the
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digital divide, HTA organizations should provide travel accommodations to enable the

participation of patients who might need this practical support to be able to contribute to HTA.

6.6.2. Strengths and limitations

A critical strength of this study is that it addresses specific Know/Do gaps in patient
engagement processes at CADTH and HQO. This strength also introduces the limitation of
preventing the generalization of the findings. The scope of the study is very narrow, and the
results may not be transferable to non-Canadian HTA institutions. Additionally, the context and
jurisdiction of CADTH and HQO are different- federal versus provincial mandates-; thus, each
organization might need to assess how to implement digitally-enabled patient engagement that
could lead to developing HTA recommendations. The findings of this case study can inform this
assessment.

There are additional limitations that are inherent to the research design and methods. By
design, only patients who contributed to HTA in CADTH and HQO were eligible for this study.
This criterion made the pool of participants we could recruit very small. Only one researcher
analyzed the interviews. To minimize the impact of those limitations, we integrated different
theoretical perspectives into our analysis (Nelson, 2017). We also did member-checking to

validate the interpretation of the interview data (Dodgson, 2019; Malterud et al., 2016).

6.6.3. Implications for practice and research

The findings have implications for practice and research. They can inform strategies
around building capacity for inclusive patient engagement. They can also help leverage digital
technologies to sustain patient engagement that can support the development of HTA
recommendations. However, the results warrant further investigation to clarify the scope of

health equity analysis n HTA. Earlier studies identified the need for implementing inclusive
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patient engagement to influence health research products like HTA recommendations(Facey,
2019; Reynolds et al., 2021; Shimmin et al., 2017). Some studies suggested that applying health
equity and a social justice lens to patient engagement can help demonstrate the value of patient
engagement and inform equity-focused health policies (Black et al., 2018; Davis et al., 2019;
Roche et al., 2020; Snow et al., 2018). We discussed the implications of the findings in the
following paragraphs. We summarized the study's key findings and their implications for
practice in Table 8.

Table 8: Summary of key findings and their implications for practice.

Q1: How could HTA organizations ensure that  Q2: How could HTA organizations use digital
patient engagement effectively influences the  technologies to engage patients in ways that

development of equity-focused HTA acknowledge the diversity of people and needs
recommendations? impacted by health technologies?
HTA organizations should build organizational HTA organizations should use digital technologies
to sustain inclusive patient engagement in multi-pronged patient engagement strategies.
e Promote diversity of people and needs in o Leverage the functions of digital technologies to
HTA practice and patient engagement identify, recruit and engage patients with different
e Lead inclusive patient engagement needs and abilities
e Provide practical support to patients e Address the digital divide
¢ Raise awareness about patient engagement
in HTA

a) Build organizational capacity for inclusive patient engagement processes

The findings suggested that HTA organizations should build infrastructure to support
inclusive patient engagement processes. HTA organizations could evaluate their operations to
identify improvement areas and implement the necessary changes to make their engagement
processes more inclusive. For example, HTA organizations could reinforce initiatives to ensure
that underrepresented groups can participate in HTA. Research participants highlighted that
offering travel accommaodations to patients and leading dynamic patient engagement were

positive steps towards more inclusivity in patient engagement.
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HTA recommendations are not necessarily focused on impacting societal issues, like
stigma and mistrust in healthcare systems. Still, HTA organizations can implement initiatives to
improve public trust in the HTA process. Research participants suggested that increasing cultural
competencies among HTA analysts and raising awareness about patient engagement in public
could boost confidence in HTA. In addition to increasing the diversity of patients, the
interviewees advised that HTA organizations be staffed with employees with different abilities
and backgrounds to reflect the diversity of patients impacted by HTA recommendations. Other
studies have also reported that diversity in staff can help increase public trust in research

organizations (Gill et al., 2018; Reynolds et al., 2021).

b) Use digital technologies in multi-pronged patient engagement strategies

Digital technologies present great opportunities for promoting the participation of
patients with diverse backgrounds in HTA. The interviewees appreciated the various advantages
digital technologies offered in reducing barriers to participation in engagement for certain
population groups. The COVID-19 pandemic experience has boosted the development of online
patient communities. As they continue to grow, HTA organizations should tap into those
communities to help increase the diversity of patients contributing to HTA. Digital technologies
can support diversity and inclusivity at all stages of the patient engagement process.

For example, HTA organizations can use social media to connect with online patient
communities and influencers to recruit and engage digitally savvy patients, especially those
living with disabilities. Interactive functions of digital technologies can provide more flexibility
for accommodating people with different abilities, such as patients with autism.
Interconnectedness features can also help manage the emotional burden generated by reactions to

HTA recommendations. It can further support public education about the roles of patient
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representatives as more diverse patients could observe HTA advisory committee sessions. HTA
organizations can use asynchronous and synchronous features to let patients share their
experiences to establish emotional connections with decision-makers.

Despite the advantages of digital technologies mentioned above, in-person options should
remain available to patients to not further exclude individuals already digitally disadvantaged in
society. Some people may also prefer in-person meetings because they believe meeting face-to-
face provides more opportunities for richer communication than online interactions. The research
participants consistently raised the digital divide issue in the interviews. Besides access
challenges, manipulating digital devices, navigating spaces, and experiencing harassment, the
virtual environment might deter some people from using digital technologies (Graetz et al., 2016;
Lai & Widmar, 2020; Raghuram et al., 2019). Finally, HTA organizations should create a safe
space that allows equitable and productive patient engagement activities (Karl et al., 2022).

c) Engage patients to clarify the meaning of health equity in HTA

Finally, the interviewees said that researchers need to work with patients to identify
which health equity factors are more important to consider for improving health outcomes.
Similar to previous studies, the qualitative study highlighted the need to find alignment among
patients and researchers around the meaning of health equity (Dawson et al., 2018; Eslava-
Schmalbach et al., 2017; Roche et al., 2020).

6.6.4. Conclusion
The qualitative study helped capture patient perspectives on designing patient engagement
to develop equity-focused HTA recommendations in this digital era. The respondents highlighted
the importance of their input for HTA recommendations; however, they also suggested that the

current health equity analysis did not always capture their concerns. HTA organizations need to
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work with patients to establish how health equity could be better applied to their lived
experiences while considering its implications for implementing HTA recommendations.
Notwithstanding this knowledge gap, the interviewees described digital technologies as
valuable tools to support patient engagement designed to inform health equity analysis in HTA.
They explained how HTA organizations should use digital technologies to help increase the
inclusion of patients with different abilities, backgrounds, and needs in HTA. The respondents
said that HTA organizations can address the digital divide by providing in-person engagement

options and IT support.

Chapter 7: Manuscript 3

Title: HTA analysts ‘perspectives on patient engagement to inform equity-focused health
technology assessment (HTA) recommendations in the digital era: a grounded theory case
study

7.1. Overview of Chapter 7

Chapter 7 is a complete manuscript describing the qualitative study with HTA analysts. The
manuscript covers the dissertation's second objective, identifying implementation considerations
for patient engagement in HTA. Chapter 7 contains the following sections: abstract, background,
methods, results, and discussion.
Targeted journal: International Journal of Technology Assessment in Health Care (IJTAHC)
Authors’ contributions:

¢ Rosiane Simeon is the Ph.D. candidate and lead author of the manuscript. Rosiane led the

planning, research design, data collection, analysis, and manuscript writing.
e Peter Tugwell and Vivian A. Welch co-supervised the Ph.D. candidate and contributed to

the planning, research design and review of the manuscript.
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7.2. Abstract

Background: Health technology assessment (HTA) is a knowledge creation activity where
HTA analysts assess evidence and engage different stakeholder groups in developing policy
recommendations. An equity-focused HTA recommendation balances the benefits and harms of
health technologies to help reduce the burden of adverse health outcomes on individuals who are
disadvantaged in society. However, it is unclear how current patient engagement strategies

inform health equity analysis in HTA.

Obijective: To identify implementation considerations for patient engagement to inform
health equity analysis in two Canadian HTA organizations: the Canadian Agency for Drugs and

Technologies in Health (CADTH) and Health Quality Ontario (HQO).

Methods: We interviewed six English-speaking HTA analysts who worked in CADTH and
HQO. We used a combination of grounded theory and thematic analysis to analyze the

interviews and to guide the interpretation of findings.

Results: Qualitative analysis of interviews revealed a need to tailor current patient
engagement strategies to enhance their impact on developing equity-focused HTA
recommendations. The research participants said that CADTH and HQO should consider using
non-digital and digital tools to ensure patients from diverse backgrounds can contribute to health

equity analysis in HTA.

Conclusions: These findings can inform the design and evaluation of patient engagement

for health equity analysis in HTA.
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7.3.  Introduction

Health technology assessment (HTA) is a knowledge-creation activity where HTA analysts
assess evidence and engage different stakeholder groups in developing recommendations for
policymakers (Wahlster et al., 2017). The HTA process comprises several stages including the
identification of health technology for assessment, framing of the scope of HTA, review of the
evidence, conduct of stakeholder engagement and reach of deliberative decision-making to
develop HTA recommendations (Wahlster et al., 2017a). An equity-focused HTA

recommendation balances the benefits and harms of health technologies in ways that reduce the

involves a collaboration between HTA organizations and patients to capture diverse perspectives
about health technologies (Facey Helle et al., 2017; Manafo et al., 2018). However, it is only one
approach to including health equity factors in HTA (Cookson et al., 2017; Espinoza & Cabieses,
2014).

Processes of patient engagement in population health, including in HTA, are increasingly
gaining attention (Biddle et al., 2021; Davis et al., 2019; de Wit et al., 2020; Domecq et al.,
2014; Facey, 2019; Greenhalgh et al., 2019; Snow et al., 2018). A recent scoping review
identified 14 models and frameworks of patient engagement in health-related research (Chudyk
et al., 2022); there were 18 overlapping and 57 divergent elements across six conceptual
categories (Chudyk et al., 2022). Considering this conceptual landscape, it becomes essential to
identify which procedural factors best support the purpose of patient engagement (Chudyk et al.,

2022; de Wit et al., 2020; Frank et al., 2020; Greenhalgh et al., 2019).
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HTA organizations that operate in democratic systems may focus on patient engagement
strategies that consider the diverse representation of patients to elucidate choices, utilization and
fair distribution of health technologies (Bellemare et al., 2018; Cookson & Mirelman, 2017;
Lopes et al., 2016; Manafo et al., 2018). In other political systems, HTA organizations may focus
their patient engagement strategies on establishing consensus around the use and coverage of
health technologies (Coulter, 2012; Espinoza & Cabieses, 2014; Shams Moattar et al., 2016).
Patients continue to demand more accountability from health authorities and call for
consideration of their voices in decisions regarding their health (Snow et al., 2018; Staley, 2015).
Studies also showed a need to increase the diversity of patients who contribute to HTA(Black et
al., 2018; de Wit et al., 2020; Snow et al., 2018).

Studies described diversity in patient engagement as including less traditional voices in
health research (Dawson et al., 2018; Khuntia et al., 2022; Roche et al., 2020). These less
traditional patients’ voices may consist of people underrepresented in research because of
barriers regarding to their living conditions, geographical locations, physical and mental health
conditions, socio-economic status, and lower literacy levels (Gill et al., 2018; Reynolds et al.,
2021; Roche et al., 2020). Underrepresented population groups in health research may also
include people who avoid the health systems because of traumatic experiences related to stigma
and systemic barriers to accessing healthcare(Davis et al., 2019; Krieger, 2014).

Researchers have resorted to several strategies to address issues surrounding diversity
and representativeness in patient engagement (Rowland & Kumagai, 2018; Safaei, 2015). Some
researchers used democratic rights as the guiding principle for engaging patients in studies

(Fischer & Van de Bovenkamp, 2019; Rowland & Kumagai, 2018). A patient representative is,
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therefore, selected through either nomination or election to contribute to patient engagement on
behalf of other patients (Fischer & Van de Bovenkamp, 2019; Rowland & Kumagai, 2018).

Another approach is to consider statistical representation, which implies that a patient can
relay the average experience of all patients with the same condition (Rowland & Kumagai,
2018). An obvious issue with this approach is the assumption that the patient representative has
the knowledge and skills to convey the experiences of the whole patient group (Crockett et al.,
2019; Mazor et al., 2016; Rowland & Kumagai, 2018). Other researchers used symbolic
representation, focusing on patients' unique experiences to bring individual perspectives in
developing research narratives (Dukhanin et al., 2020; Rowland & Kumagai, 2018). From this
viewpoint, a patient representative shares their story as their own authentic and unique
experience, which may not necessarily reflect the lived experiences of other people with the
same condition (De Santis et al., 2019; Fischer & Van de Bovenkamp, 2019; Rowland &
Kumagai, 2018).

Digital technologies continually transform how patients interact with their environment
(Doupi, 2016; Kent & Yellowlees, 2015; Mitchell & Kan, 2019). Healthcare systems are
increasingly adopting digital technologies for mainstream activities to capture patient insights
(Alami et al., 2020; Brewer et al., 2020; Mitchell & Kan, 2019; Wilson & Flood, 2021). It is
critical to identify organization-specific factors to leverage the inclusion of patients from diverse

backgrounds and needs to inform the development of equity-focused HTA recommendations.
7.4.  Objective and research questions

The qualitative case study aims to identify implementation considerations for patient
engagement to inform the development of equity-focused HTA recommendations. This case

study addressed the following research questions:
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e How could HTA organizations ensure that patient engagement effectively influences the
development of equity-focused HTA recommendations?
e How could HTA organizations use digital technologies to engage patients in ways that

acknowledge the diversity of people and needs impacted by health technologies?

7.5. Research design and methods

We described We described the research design, methods, and data analysis in Chapter 6.

7.6. Findings

7.6.1. Characteristics of participants

RS identified potential research participants by contacting the HTA agencies. RS
approached a total of eight HTA analysts for this study. Two of them did not respond. RS
interviewed six English-speaking HTA analysts who worked at CADTH and HQO. The research
participants had six to twenty years of experience working in the field of HTA. We were not
allowed to report on the positions and responsibilities of research participants to protect their
privacy and identity. In similar studies (Malterud et al., 2016; Nelson, 2017), interviewing three

participants in the same organization was sufficient to answer the research questions.

7.6.2. Synthesis and interpretation

In this section, we described the perspectives of six HTA analysts in CADTH and HQO.
RS used a grounded theory and thematic analysis approach to analyze the interviews. Then, RS
used a conceptual framework composed of items from the knowledge-to-action (KTA) cycle and
the technology acceptance model (TAM) to organize the previously identified themes. We
summarized the key findings in Table 9. First, we reported the interviewees’ strategies for
patient engagement to enhance health equity analysis in HTA. Then, we described the drivers of
implementing patient engagement to inform health equity analysis in HTA. Finally, we discussed
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the interviewees’ recommendations for implementing patient engagement to inform the

development of equity-focused HTA recommendations. To manage the length of the manuscript,

we reported illustrative quotes in Appendix F.

Table 9: Summary of key findings

Themes Subthemes

Q1: How could HTA organizations ensure that patient engagement effectively influences the

development of equity-focused HTA recommendations?

1. Current strategies for patient | ¢  Ensure diverse representation

engagement to enhance o Statistical and symbolic representation
health equity analysis in e Collaborate with grassroots organizations
HTA e Use multiple communication modalities
e Lead dynamic engagement
2. Drivers of implementing o Data availability
patient engagement to e Culture of evidence in healthcare
inform health equity e Learning curve and training
analysis in HTA e Characterizing and reporting health equity factors

¢ Implications of developing equity-focused HTA

recommendations
e Funding for patient engagement activities
e Compensation policy
e Mistrust in health systems and government
e Public awareness about patient engagement

Q2: How could HTA organizations use digital technologies to engage patients in ways that

acknowledge the diversity of people and needs impacted by health technologies?

3. Considerations for e Use of digital technologies to:
implementing digitally o Increase reach
enabled patient engagement o Increase social interactions.
strategies for equity-focused e  Consider the digital divide
HTA recommendations o Provide in-person engagement options

Theme 1: Patient engagement strategies for health equity in HTA

In this section, we reported on research participants' strategies to implement patient

engagement to enhance health equity analysis in their organizations. The interviewees

recognized the importance of patient engagement to inform the development of equity-focused

HTA recommendations. They expressed that patients’ lived experiences helped bring personal
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and unique perspectives on implementing health technologies. They also stressed the importance
of promoting diversity and inclusion in their work.

The research participants stated that they are already applying several strategies to help
enhance the impact of patient engagement in health equity analysis in HTA. They described the
following approaches when engaging patients in HTA: selecting patients with diverse
backgrounds, partnerships with grassroot organizations, flexible engagement modalities, and
dynamic engagement sessions.

Subtheme 1: Diverse and inclusive patient engagement

Statistical representation: Some interviewees explained that they used data in clinical trials
to guide the selection of patients for informing HTA. They reported trying to recruit patients
most affected by the conditions or health technologies they are assessing.

Symbolic representation: Another interviewee explained that diverse representation might be
challenging in clinical trials and patient input. They said they must rely on patient organizations
and advocates to help fill the knowledge gap. They explained that the commitment of patient
representatives could also help bring health equity issues forward on behalf of those patients who
may not have the opportunity to participate in patient engagement.

Subtheme 2: Partnerships with grassroots organizations

The HTA analysts felt that partnering with community organizations was crucial for
recruiting patients who do not typically engage with the government because of trust issues.
With varying degrees of success, these partnerships helped to connect with people at higher risk
of experiencing adverse health outcomes.

Subtheme 3: Flexible engagement modalities
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The research participants used multiple modalities to support patient engagement. They
explained that having flexibility in communicating with patients helped them build trust. It also
helped ease anxiety arising from patients' interaction with HTA analysts. An interviewee
explained that meeting patients where they are can make the engagement process more inclusive
and equitable while helping to understand better the context of implemented health technologies.

Digital modalities: The telephone is the default modality for interviewing patients; email
is typically used to exchange documents.

Physical mailing: An interviewee reported using physical mailing addresses to
communicate with patients because the latter may be comfortable with using emails or a printer.

In-person meeting: Another interviewee said they had met patients at their homes
because they may have a disability that prevents them from manipulating a telephone. Other
patients are maybe more comfortable meeting in their community.

Focus groups: An interviewee reported using focus groups to engage patients, especially
those living in remote areas.

Subtheme 4: Dynamic engagement session

Clear communication: The interviewees have highlighted clear communication as a
critical factor for successful patient engagement. They said it is essential to outline the feedback
HTA organizations seek from patient groups. For example, resources that provide guidance on
the content and support for a successful patient input submission should be available to patient
groups.

Show respect and empathy: They also explained that showing respect through active
listening during patient engagement sessions can increase patients’ confidence to share their

experiences. They discuss that active listening can help show empathy and demonstrate that the
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ultimate role of HTA analysts is to help patients beyond all the bureaucracy involved in

conducting patient engagement.

Theme 2: Drivers of patient engagement to inform health equity analysis in HTA

In Table 10, we summarized drivers for conducting patient engagement to inform the

development of equity-focused HTA recommendations We discussed research participants’

perceptions of challenges and solutions regarding these drivers in the paragraphs below.

Table 10: Drivers of patient engagement for health equity

Challenges Proposed solutions

e Scoping patient engagement .
o Data availability
o Culture of evidence in healthcare
o Interest of the public
o Mistrust in government .
o Lack of awareness
o Organizational capacity for patient

engagement
o Timeline of HTA *
o Funding °

o Compensation policy
o Health equity analysis in HTA
o Characterizing and reporting health
equity factors
o Learning curve
o Implications of developing equity-
focused HTA recommendations

Require disaggregated data in clinical trials
Promote patient engagement in HTA
Collaborate with patient advocates

Raise public awareness about patient
engagement

Compensate patients
Collaborate with policymakers
Train HTA analysts

Subtheme 1: Data availability and culture of evidence in healthcare

Data availability: One interviewee explained that it is difficult for HTA analysts to

decide on developing health equity questions because of a lack of data in clinical trials. They

explained that original studies do not systematically report disaggregated data on population

characteristics. Another interviewee suggested that regulatory bodies should require

pharmaceutical companies to conduct subgroup analyses.
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Culture of evidence in healthcare: An interviewee explained that some of their colleagues
accord more value to quantitative data than qualitative data, like patient input. They suggested
that the tension around the scientific value of qualitative versus quantitative data in healthcare
affect interest in patient engagement in HTA. Another research participant said HTA analysts
must collaborate to promote patient engagement in developing HTA recommendations.
Subtheme 2: Interest of the public in patient engagement

Mistrust in government and healthcare: The interviewees expressed that mistrust in
government and healthcare systems is a significant barrier for some individuals to participate in
patient engagement. They said some patients do not trust HTA analysts because they associate
HTA organizations with the government. The interviewees suggested that HTA organizations
need to develop collaboration with local organizations and community leaders to help connect
with patients.

Awareness about patient engagement in public: The interviewees explained that the pool
for recruiting patients is often restricted to people with frequent contact with the healthcare
systems. In addition, the research participants said that some people might not even be aware of
the opportunity to participate in patient engagement. Other individuals may not take a genuine
interest in patient engagement because they do not see any value in it. For these reasons, some
interviewees recommended HTA organizations implement innovative campaigns to persuade the
public about the role of patient engagement in shaping healthcare systems.

Subtheme 3: Organizational capacity for patient engagement to inform health equity

Funding for patient engagement activities: Some interviewees discussed the impact of
the lack of funding for patient engagement activities in HTA. One interviewee explained that

patient organizations might need funding to lead research to gather input that can elicit health
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equity concerns amongst their members. Another interviewee discussed that HTA organizations
might need to allocate more budget to increase the number of HTA analysts doing patient
engagement.

Compensation policy: An interviewee reported their HTA organization does not have the
policy to compensate patients for their contribution to the HTA process. They suggested that
paying patients for their time could help increase diversity and inclusion in patient engagement.
For example, providing compensation could help improve the representation of patients in a
lower income range.

Timeline of HTA: Some interviewees explained that the timeframe of HTA does not
allow for conducting a comprehensive analysis of patient input. They explained that more time
analyzing patient information could help identify more equity factors.

Training: Some interviewees also highlighted the need for HTA organizations to train
HTA analysts in implementing patient engagement that can elicit health equity concerns.
Subtheme 4: Health equity analysis in HTA

Characterizing and reporting health equity factors: The interviewees expressed that the lack
of standardization in reporting health equity factors in HTA is a challenge. Some interviewees
said that they conducted a health equity analysis but did not necessarily report it. Another
interviewee explained that HTA analysts might encounter challenges finding the accurate
language to describe health equity issues. Some interviewees articulated how the mandates of
patient organizations could affect identifying and reporting health equity factors. They explained
that HTA organizations focusing on treatment access might identify more health equity factors

than HTA organizations providing peer support.
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Use of conceptual frameworks: Some research participants suggested HTA organizations
systematically use conceptual frameworks to integrate patient input into HTA recommendations.
Other interviewees highlighted the limitations of using social-determinant-based frameworks for
eliciting health equity factors in patient input. They provided examples where these frameworks
could not help to describe health inequities arising from the design of health technologies.

Learning curve: Given all the arguments surrounding health equity, some interviewees
suggested that HTA analysts need time to learn about its application in HTA. An interviewee
explained that HTA analysts do not fully understand the scope of health equity in HTA. Some
interviewees cited circumstances where health equity analysis is unnecessary. Another
interviewee argued that health equity is inherent to the HTA process and that HTA organizations
must only report the rationale of their health equity decisions.

A research participant said that HTA analysts may have identified health equity concerns,
but they may not know how to document choices to develop HTA recommendations. Another
interviewee explained that HTA analysts might not know at which stage of the HTA process to
apply health equity. Some interviewees also provided examples of conducting health equity
analysis without patient engagement.

Implications of developing equity-focused HTA recommendations: An interviewee
reported that HTA analysts may have identified equity factors, but those concerns may not make
it to the HTA recommendations. Another interviewee discussed that some of the equity-focused
recommendations fall outside the realm of the healthcare systems.

It is difficult for HTA analysts to determine which jurisdictions are responsible for

implementing those non-healthcare-specific recommendations. Some interviewees suggested that
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HTA organizations must work with policymakers to clarify the purpose of developing equity-
focused recommendations.
Theme 3: Considerations for patient engagement to inform health equity in this digital era

We used the technology acceptance model (TAM) to describe considerations for
implementing digitally-enabled patient engagement to inform health equity in HTA. As a
reminder, the TAM suggests that the intention to use a technology depends on users’ perceptions
of the usefulness and ease of utilizing the technology. Then we used the KTA cycle to organize
the interviewees’ recommendations into practical and ethical considerations for implementing
the suggested strategies.

In general, the research participants believed that the strategic use of digital could help
implement patient engagement that can lead to equity-focused HTA recommendations. The
interviewees also shared some caveats regarding the digital divide. In addition to considering the
features of digital tools, HTA organizations must factor in patients ’social environment and
personal preferences when developing digitally-enabled patient engagement strategies. We
summarized the considerations for using digital technologies for diverse and inclusive patient
engagement in Table 11.

Table 11: Considerations for digitally-enabled patient engagement.

Practical considerations Ethical considerations

Perceived usefulness Perceived ease of use
e Increase reach. e Have access to digital technologies.
¢ Increase social interaction. e Prefer virtual or in-person meetings.
e Conduct social media listening. e Can manipulate digital tools.

e Feel safe in a virtual environment.

Subtheme 1: Practical considerations
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The research participants said that the strategic use of digital technologies could help
address some practical issues to make patient engagement more diverse and inclusive.

Increase reach and social interaction: The interviewees described digital technologies as
a practical means for HTA organizations to expand their reach. They believed that the COVID-
19 pandemic has made digital technologies more relevant and widely acceptable for conducting
patient meetings. They described the practicality of embedded interactive and transcription
features in some digital solutions popularized during the COVID-19 pandemic.

Social media outreach and monitoring: Some interviewees voiced how HTA
organizations could leverage social media to advertise engagement opportunities. Another
interviewee suggested that HTA organizations could consider using social media monitoring to
inform the scope of patient engagement. They said social media could offer rich perspectives on
patient experiences.

Subtheme 2: Ethical considerations

The research participants have stressed the importance of considering ethical issues
related to privacy and the digital divide when deploying patient engagement strategies. Adopting
digital technologies without considering their attributes could lead to further inequity in patient
engagement.

Privacy issues: The HTA analysts we interviewed emphasized the importance of
implementing ethical procedures to reassure patients in virtual engagement. One interviewee
suggested that HT A organizations should be transparent with patients engaged in their process to
help manage expectations about using information and privacy.

Digital divide: Research participants highlighted the need to consider the digital range for

the systematic use of digital technologies for patient engagement, including social conditions,
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education, and digital literacy. In addition to access, debilitating conditions could prevent some
individuals from using essential digital technologies such as a telephone.
Subthemes 3: Mixed communication modalities

The interviewees warned that issues of access and affordance around digital technologies
could amplify inequity in patient engagement. Therefore, they recommended that non-digital
tools be used alongside digital technologies to avoid further exclusion of those affected by the
digital divide

Digital technologies: As explained above, research participants recognized the potential
of digital technologies to leverage current strategies for diverse and inclusive patient
engagement.

Electronic and physical mailing: An interviewee explained how emails and web portals
conveniently exchange documents between HTA organizations and patients. Still, some patients
have opted for receiving documents by mail because they may not have access to a printer or do
not know how to use an electronic signature.

In-person meetings: Another interviewee further articulated how in-person meetings
allow for more genuine conversations, better understanding, and richer data than virtual

engagement.

7.7. Discussion
7.7.1. Summary of Findings
We used a grounded theory approach and thematic analysis to analyze the perspectives of
six HTA analysts from CADTH and HQO on strategies to improve patient engagement to inform
the health equity analysis in HTA. The HTA analysts shared about current practices that allowed

them to successfully reach out, recruit and engage underrepresented patient groups in their
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respective institutions. The research participants have recognized the role of digital technologies
in strengthening organizational readiness for patient engagement to incorporate equity factors in
HTA recommendations. We summarized the study’s findings in the following paragraphs.

a) Patient engagement strategies to inform health equity in HTA

As in similar studies (Black et al., 2018; de Wit et al., 2020; Snow et al., 2018), the
interviewees acknowledged the importance of patient engagement as evidence to help fill gaps
identified in clinical and economic data to inform the development of HTA recommendations.
They described initiatives in their respective organizations to foster active participation and
broaden the representation of patients with diverse backgrounds in HTA. The research
participants reported they used several strategies in patient engagement, including targeted
outreach, development of partnerships, multiple communication modalities, and valuing patient
input. The HTA analysts, however, described mistrust in government, lack of awareness about
the value of patient engagement and lack of compensation to patients as critical challenges to
implementing the strategies mentioned above.

They recommended that HTA organizations raise public awareness of the value of patient
engagement and put compensation policies in place to support it. They also reiterated the need to
collaborate with community leaders to help increase the recruitment of underrepresented patients
in HTA. They further highlighted the role of patient advocacy, both individually led or through
patient organizations, as an enabler for identifying health equity factors to inform HTA
recommendations. Some research participants, however, believed that the mandate of patient
organizations plays a role in identifying and reporting health equity factors in patient input.

The above accounts are aligned with earlier studies which showed that patient

engagement that considered the diversity of people affected by health interventions led to
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capturing health equity concerns to inform health policies (Jull et al., 2018; Snow et al., 2018).
Considering the above findings, working closely with community-based organizations could help
increase trust in HTA organizations while encouraging the participation of underrepresented
groups. Recognizing that trust building takes time, such initiatives could help enhance the
representation of patients and may eventually lead to health equity in HTA. Further research
could also help elucidate assumptions and the extent to which patient mandates may have
impacted the integration of health equity factors in HTA recommendations.

b) Considerations for implementing digitally-enabled patient engagement

The research participants believed digital technologies could support efforts to create
conducive environments for inclusive patient engagement. They have identified practical and
ethical considerations for leveraging digital technologies. They expressed that digital
technologies could help reduce logistic barriers, increase social interaction during engagement
sessions and identify patient perspectives through social media monitoring. They have also
discussed how relying solely on digital technologies for patient engagement can further
contribute to the digital divide.

Digital technologies such as interactive applications and mobile devices that require
reliable access to the internet and manipulations might not be as widely used as phones.
Sometimes, in-person meetings might be the only option to engage patients. Some patients may
be unable to use a phone; others may not have access to email and printers. Because of the above
ethical reasons, interviewees seemed to favour a balanced approach to implementing digitally-
enabled patient engagement for HTA. The research participants explained that HTA

organizations should consider using in-person and non-digital means to sustain patient
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engagement. By doing so, HTA organizations would mitigate ethical issues arising from the
accessibility and affordance of digital technologies.

Based on the above findings, the research participants agreed that digital technologies
provide more opportunities to involve patients from diverse backgrounds in HTA. However,
systematically considering the social aspects surrounding digital technologies can help tease out
equity issues that may arise during their deployment for patient engagement. CADTH and HQO
should consider using non-digital and digital tools to ensure that all patients can contribute to
developing equity-focused HTA recommendations.

7.7.2. Strengths and limitations

We used a combination of grounded theory and thematic analysis to develop study
findings. We also focused on addressing previously identified issues in the organizations of
interest. The study results are context-bound regarding knowledge translation and maybe more
pertinent for CADTH and HQO than other HTA organizations in Canada and elsewhere. Even in
those organizations, there may be a need for further research around the impact of patient
organization mandates on reporting health equity concerns in patient input. The findings can also
inform planning for implementing digitally-enabled patient engagement to inform health equity

in similar organizations.

7.7.3. Implications for practice, policy, and research

The findings of this qualitative study can serve as a rationale for evaluating current patient
engagement strategies in CADTH and HQO. Such assessments may lead to developing novel
solutions that integrate new digital technologies in an overarching strategy to enhance
organizational capabilities to collect and analyze input from patients with diverse backgrounds.

In addition, the findings can inform training strategies for HTA analysts and revision of the HTA
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timeline. The results can guide the collaboration between HTA organizations and policymakers
to help clarify the purpose of HTA recommendations in advancing health equity in their
jurisdictions. Further research can explore the association between the mandates of patient

organizations and the reports of health equity factors in patient input.

7.7.4. Conclusion

In this explanatory case study, we used a combination of grounded theory and thematic
analysis to categorize findings based on the knowledge-to-action (KTA) framework and the
technology acceptance model (TAM). The study revealed that HTA organizations must consider
critical practical and ethical considerations to support patients with diverse backgrounds in
patient engagement. HTA organizations should weigh the usefulness of digital technologies for
accessing a diverse patient audience and sustaining inclusive engagement. HTA analysts should
also ensure that the characteristics of digital technologies are adapted to patients’ social
environments while protecting the privacy and safety of those participating in virtual
engagement.

Digital technologies could support engagement to inform health equity while helping
streamline the patient input collection and analysis process. A thorough evaluation of patient
engagement may help to expose potential flaws in current patient engagement processes for
incorporating health equity factors in HTA recommendations. While insights from this research
are drawn from two Canadian HTA organizations evolving in two different contexts, they may

also echo the needs of other HTA institutions focused on advancing health equity.
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Chapter 8: Integrated discussion

8.1. Overview of Chapter 8
Chapter 8 includes an integrated discussion of the dissertation findings. First, | provide a
summary of each study. Second, | present the main points covered in the integrated discussion.
Third, I discuss the strengths and limitations of the dissertation overall. | discussed disciplinary
implications for practice, education, policy, and research. I conclude the chapter with a summary
of the results and their implications for HTA organizations, patients, researchers, and decision-
makers.
8.2. Summary of main findings from the dissertation
| provide a summary of each study in Table 12, Table 13, and Table 14. The thesis
examines the association between patient engagement processes and equity-focused HTA
recommendations and identifies implementation considerations for patient engagement in HTA. |
address the objectives by answering the following research questions:
e What are the characteristics of patient engagement processes in HTA?
e What are the characteristics of equity-focused HTA recommendations?
e What patient engagement processes are associated with equity-focused HTA
recommendations?
e How could HTA organizations ensure that patient engagement effectively influences the
development of equity-focused HTA recommendations?
e How could HTA organizations use digital technologies to engage patients in ways that

acknowledge the diversity of people and needs impacted by health technologies?
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Table 12: Chapter 5-Summary of findings.

Objective: Examine the association between patient engagement and equity-focused HTA

recommendations

Q1: What are the characteristics of
patient engagement processes in HTA?

o Patients contributed to HTA as key
informants and members of advisory
committees.

o Patient organizations generally use
more diverse methods to engage
patients than HTA organizations.

¢ In HQO HTAs, HTA analysts directly
interview patients to collect their
input, and the advisory committee
uses consensus as the default
decision-making model.

¢ In pCODR HTAs, Patient groups
submit patient input on behalf of their
members to CADTH, and the
advisory committee uses consensus as
the default decision-making model.

¢ In CDR HTAEs, Patient groups submit
patient input on behalf of their
members to CADTH, and the
advisory committee uses vote as the
default decision-making model.

Q2: What are the characteristics
of equity-focused HTA
recommendations?

e Top five PROGRESS-Plus
items reported in HTA
recommendations:
Affordability
Logistics of treatment
Place of residence
Socioeconomic factors
Severity of conditions

akrwbdE

e HQO reviews had the highest
proportion of HTA reports with
equity-focused
recommendations.

e There were any of the
following items from the
PROGRESS framework-
occupation,
race/ethnicity/culture, and
religion- in any sections of the
included HTA reports

e The following PROGRESS-
Plus items were inpatient input
only: stigma, social capital, and
gender.

Q3: What patient engagement
processes are associated with
equity-focused HTA
recommendations?

e Hypothesis: Direct patient
engagement or consensus in
decision-making is more
likely to lead to equity-
focused HTA
recommendations than
indirect engagement or vote.

e Direct engagement (OR:
3.85; 95% CI: [2.40 — 6.20])
and consensus in decision-
making (OR: 2.27; 95% ClI:
[1.35 — 3.84]) were more
likely to be associated with
reporting health equity
factors in HTA
recommendations than
indirect engagement (OR:
0.26; 95% CI: [0.16 — 0.41])
and voting (OR: 0.44; 95%
Cl: [0.26 - 0.73])
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Table 13: Chapter 6- Summary of findings.

Obijective: Identify implementation considerations for patient engagement to inform the

development of equity-focused HTA recommendations

Q1: How could HTA organizations ensure | Q2: How could HTA organizations use digital
that patient engagement effectively
influences the development of equity-
focused HTA recommendations?

technologies to engage patients in ways that
acknowledge the diversity of people and needs
impacted by health technologies?

The qualitative analysis of interviews with The qualitative analysis of interviews with
patients revealed that HTA organizations patients revealed that HT A organizations
should: could:

e Engage patients to clarify the meaning of | e Use digital technologies in multi-pronged

health equity. strategies to enhance the contribution of

o Promote diversity of people and needs in patients with diverse backgrounds and
HTA practice and patient engagement. needs in HTA.

« Lead dynamic and meaningful ¢ Consider in-person engagement to

engagement. compensate for the digital divide.

e Build organizational capacity to
implement inclusive patient engagement.
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Table 14: Chapter 7- Summary of findings.

Objective: Identify implementation considerations for patient engagement to inform the

development of equity-focused HTA recommendation

Q1: How could HTA organizations ensure
that patient engagement effectively
influences the development of equity-
focused HT A recommendations?

Q2: How could HTA organizations use digital

technologies to engage patients in ways that

acknowledge the diversity of people and needs

impacted by health technologies?

The qualitative analysis of interviews with

HTA analysts showed that HTA

organizations need to:

e Promote a culture of evidence that values
patient input.

e Increase collaboration with community
organizations.

¢ Raise awareness about patient
engagement in the public

e Build strategies to support patient
engagement processes that can inform

equity-focused HTA recommendations.

The qualitative analysis of interviews with
HTA analysts showed that:
e HTA organizations could use digital
technologies to help:
o Increase reach
o Promote social interactions
o Implement social media outreach and
social media listening
e HTA organizations should consider the
digital divide, including issues related to
access to digital technologies,
communication modalities preferences and

safety in virtual environments.

8.3.

Main points of integrated discussion

The findings suggested that patient engagement may be critical for identifying health

equity factors in HTA. The dissertation also revealed that factors such as the context of HTA,

methods of collecting patient input and model of decision-making in the HTA advisory

committee could mediate this relationship. Patients and HTA analysts interviewed for the

dissertation have reiterated the importance of patient engagement for identifying health equity

concerns related to implemented health technologies and the burden of illness. They have also
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identified organizational challenges that impede the contribution of patients with diverse
backgrounds and abilities in developing equity-focused HTA recommendations.

The HTA analysts interviewed have also highlighted conceptual and practical challenges
encountered in implementing patient engagement to inform health equity analysis in HTA.
Previous studies have corroborated research participants' concerns about conceptual frameworks
for patient engagement. They revealed little guidance on increasing the inclusion of marginalized
population groups in health research (Greenhalgh et al., 2019; Roche et al., 2020). The
interviewees have presented recommendations to HTA organizations for addressing the
identified challenges. In the following paragraphs, | discussed the various considerations that

emanated from the dissertation.

8.3.1. Frame patient engagement as an intervention to fit its purpose

Based on the dissertation's findings, it is essential to frame patient engagement as an
organization-level intervention to enhance health equity analysis in HTA. When analyzing the
relationships between patient engagement and HTA recommendations, we saw that the context
of the HTA and procedural elements such as decision-making models could make a difference in
the number of health equity factors in HTA recommendations. Consensus as a decision-making
model seemed to play a role in increasing health equity factors in HTA recommendations;
however, HTA organizations collected patient input. On the other hand, research participants in
the qualitative study have stressed the need to improve current engagement processes for
bringing the unique perspectives of patients in informing the development of equity-focused
HTA recommendations.

The findings of this dissertation can serve as an evidence base for CADTH HQO and

patient organizations to frame patient engagement as an intervention to support health equity
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analysis in HTA. Elucidating the context of HTA and procedural elements of patient engagement
and interactions amongst these elements can help develop patient engagement strategies that fit
their predefined purposes.

Challenges: Previous research on patient and public involvement found that existing
frameworks failed to present a clear pathway for implementing patient engagement that can lead
to the integration of health equity (Chudyk et al., 2022; Domecq et al., 2014; Greenhalgh et al.,
2019). Therefore, HTA and patient organizations must work with relevant stakeholders to devise
the most adapted processes to the context and purpose of their patient engagement. Such an
approach may lead to patient engagement strategies pertinent to patients and HTA organizations.
It can ultimately increase the diversity of people and perspectives to further advance health

equity through HTA (Greenhalgh et al., 2019; Roche et al., 2020).

8.3.2. Build organizational capacity for patient engagement to inform health equity

The research findings have also exposed a need to build organizational capacity to
enhance patient engagement's impact on health equity analysis in HTA. Research participants
identified several areas of improvement to sustain patient engagement for health equity in HTA
organizations. They cited the culture of evidence in healthcare, lack of funding for patient
engagement activities, lack of cultural competencies amongst HTA researchers and lack of
public awareness around the importance of patient engagement as critical challenges to
implementing diverse and inclusive patient engagement.

Challenges: From an organizational readiness point of view, HTA organizations that
directly conduct patient engagement can use the above rationale to initiate internal discussions
about procedural issues for tailoring patient engagement to inform health equity analysis.

However, it might be more difficult for HTA organizations that conduct engagement through
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patient organizations to take that route. These HTA organizations may not have much influence

on patient organizations.

8.3.3. Use of digital technologies for patient engagement in HTA

The research participants, patients and HTA analysts, have expressed appreciation for the
new digital features to implement patient engagement. Digital technologies will remain a key
instrument in the patient engagement toolbox for well-established reasons such as reducing
location constraints, costs associated with in-person meetings and management of social
interactions (Jenssen et al., 2016; Liddy et al., 2017). Research participants have focused their
attention on ways to optimize the use of digital technologies to support inclusive patient
engagement.

For example, patient-participants mentioned that social media could help identify
emerging topics around health technologies. They recognized that digital technologies could help
solve critical logistics issues surrounding data collection and communication with patients with
disabilities and those with different abilities that may need immediate adjustment during social
interaction.

Challenges: The interviewees have advised against relying solely on digital technologies
to promote diversity and inclusion in patient engagement. Patients and HTA analysts who
participated in the study have stressed the need to factor in the digital divide in deploying patient

engagement for health equity in HTA

8.3.4. Build organizational capacity for health equity analysis in HTA
The quantitative study showed that conceptual frameworks such as the PROGRESS-Plus
and the equity consideration in HTA (ECHTA) checklist could facilitate identifying and

reporting health equity factors in HTA. Some research participants have also used these
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conceptual frameworks in their work. However, HTA analysts and patients interviewed offered
some caveats on using social-determinant-based frameworks for health equity in HTA. Some
interviewees articulated that these frameworks did not perform as they expected for identifying
inequities in the design of health technologies. In addition, some HTA analysts interviewed have
raised conceptual issues related to the application of health equity in HTA. For example, some
HTA analysts felt that health equity is new to HTA. Other HTA analysts argued that HTA is a
response to health inequities; in this sense, all HTA recommendations address health equity.
These conceptualization issues may have also impacted the importance of health equity analysis
in HTA organizations.

Challenges: There is no consensus on the relationship between health equity and HTA. In
that case, it might be challenging to establish a need for conducting a health equity analysis in
the first place. Nevertheless, the research participants, including patients, recognized that
addressing health equity is essential and recommended more consistency in reporting health

equity considerations in HTA recommendations.

8.4.  Strengths and limitations of the dissertation

This dissertation has several strengths. First, | consulted HTA analysts and patients who
had experiences in HTA in Canada to determine the dissertation's scope and inform the
qualitative study protocol. Second, the research questions focused on identifying practice gaps in
two Canadian HTA organizations operating at different government levels. This narrow focus of
the dissertation is both a strength and a limitation. The focus on two organizations can facilitate
using the findings in those organizations. Still, some results might apply in settings with similar

mandates as CADTH or HQO.
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| did not extract data in duplicate for any of the three studies. However, | draw upon
validated conceptual frameworks to develop a data extraction form and codebook to guide data
collection and analysis. | met with data extractors weekly to review the data extraction sheet for
accuracy. | also used a validated conceptual framework to analyze and interpret qualitative data.
| sent summaries of preliminary findings to research participants to help validate the analysis of
interview data. Finally, I sought feedback from my thesis advisory committee (TAC) members,
composed of academics with expertise in health equity, knowledge translation, HTA, and digital
technologies for health promotion.

8.5. Disciplinary implications

The dissertation findings have implications for practice, policy, education, and research.

8.5.1. Implications for practice
These findings can inform strategies around patient engagement and health equity in

HTA with implications for HTA organizations, patient organizations, and patient advocates. In
the short term, HTA organizations can use these findings to initiate evaluation around patient
engagement practices and identify procedural parameters in current processes to enhance the
impact of patient engagement in health equity analysis.

From a long-term standpoint, the findings can inform the design of patient engagement
as an intervention embedded in corporate planning to advance health equity. For example, HTA
and patient organizations can adjust their budget to include in-person and digitally-enabled
options for patient engagement activities. HTA organizations could also use these findings to
inform staff training on designing and facilitating inclusive patient engagement. Regarding
health equity analysis, the results can inform training and knowledge exchange activities aimed

at increasing the skills of HTA analysts.
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Also, HTA organizations can work with patient advocates and organizations to roll out
awareness campaigns to educate the public on the importance of patient engagement in HTA.
HTA organizations, patient organizations and patient advocates can also use the findings of
awareness about opportunities for the public to contribute to healthcare decisions through HTA.
Given the challenge around the selection of patients, the findings can inform discussions around
expectations of patient representation in HTA. Patient advocates can also use the results to
inform their approaches to involvement in HTA processes.

8.5.3. Implications for policy

The dissertation findings also provide a basis for HTA organizations to develop a
collaborative forum that brings together decision-makers and HTA analysts to help find
alignment around the purposes of HTA recommendations with the types of information HTA
organizations put in HTA recommendations. Alignment between the purpose and content of
HTA recommendations can help inform strategies for developing HTA recommendations to
advance health equity.

8.5.4. Implications for education

The dissertation findings have implications for education as it identifies training needs
related to analytical skills for health equity in HTA. Academic programs in population health can
aim to increase training in health equity analysis in HTA through continuing education for HTA
analysts.

8.5.5. Implications for research

The dissertation findings showed that patients and HTA analysts encounter challenges in
deciding on health equity factors to include in HTA recommendations. The field of HTA could

benefit from further research to elicit a threshold of equity factors to consider in HTA
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recommendations. Research can cover questions outlined below about HTA practices for
advancing health equity.
e What types of HTA models are more adapted to developing equity-focused HTA
recommendations?
e What is the association between mandates of patient organizations (e.g., access to drugs
versus peer support) and reporting of health equity factors in HTA recommendations?
e How do we conceptualize diversity and inclusion in patient engagement to support health
equity in HTA?
8.6. Conclusions from the dissertation overall

In this article-based dissertation, | used an explanatory mixed methods approach to
determine the relationships between patient engagement and the development of equity-focused
HTA recommendations in two Canadian organizations. | interviewed HTA analysts and patients
to identify considerations for tailoring patient engagement to inform health equity analysis in
HTA. The findings suggested that patient engagement plays a role in integrating health equity
factors in HTA recommendations. However, this association could be contingent on the decision-
making models and types of patient engagement.

HTA analysts and patients interviewed for the research recommended that HTA
organizations use digital and non-digital modalities to account for the digital divide, which may
exclude some population groups from participating in patient engagement. | discussed the
strengths, limitations, and implications of the findings. From a knowledge translation standpoint,
knowledge users should consider the context of HTA organizations and health systems in
applying the results to improve their patient engagement strategies for equity-focused HTA. In

addition, policymakers should consider whether they have equity goals and resources to translate
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the study’s recommendations into policies. The dissertation results have paved the way for

designing patient engagement strategies embodying organizational visions for advancing health

equity
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Appendices

Appendix A: Stakeholder input to inform thesis proposal (2017-2018)

Relevant Research questions

Current issues/ concerns

How vulnerable people are engaged in health-
related initiatives

how to improve patient groups ‘expertise (HTA
analysts)

Challenges to collect information from patients, not
sure if data reported by patient group
representatives are from patients; (HTA analyst)

How to provide support to patient groups for
effective participation in HTA (Patient group)
What are the best practices in Patient
Engagement’) (HTA analyst)

Does individual patient really feel engaged

in HTA process?

- What is the level of involvement of patients
in HTA?

- What influence patients have in HTA?

- From a PG perspective, what are their
frustrations?

- Current process is not very interactive

- Feel disconnected sometime

- There is no dynamic exchange in the current
process

- PGs are criticized for taking money from pharma
industry, but current criteria do not provide
impetus to apply for grant

- Does not have resources to apply for grant

- PG does not have control on the price of
medication (Patient group)

How to build capacity for patient engagement?
How to build health equity in patient
engagement process?

How to situate patient lived experiences in the
HTA process? (HTA analyst)

It is hard to know whose voice is represented
Digital divide: certain populations with vested
interest in the outcomes of patient engagement
cannot participate

We have the researcher but not the diversity or
patients; health literacy and access to vulnerable
groups (immigrants etc. is an issue)

How to describe vulnerabilities for people who
are non-POC. health equity and have rare
diseases (Patients)

Patient groups are not funded; we struggle a lot to
get our voices across. (Patient group)

General advice to involve patients in my research: - Provide some monetary incentive to patients on
the advisory group and research participants (Patients)

162



Appendix B: Data extraction form

Characteristics of reports

Brand Name and
weblink

Analysis questions :

Q1: What were the final
recommendations?

Q8:Did individual
patients/patient group
provide feedback or
input?

Publication
year(Recommend
ation issued)

HTA organizations

types of health
technologies

Generic Name

Therapeutic
Area/Indication

PROGRESS-PLUS , EQUITY CHECKLIST and Practical Guidance for Involving Stakeholders in Health Research

Q2: Do the
recommendations
account for any aspects
through which inequities
can emerge when
analysing the condition
or disease? If yes, use
PROGRESS-Plus to
identify the population
groups affected by those
inequities-

Q9: Did the HTA
organization involve
individual
patients/caregivers not
affiliated with a patient
group?

Q3Are the
recommendations
generalizable to all
population groups that
are/might be affected by
the treatment or
services? i.e. was sub-
group analysis conducted
If yes, use PROGRESS-
Plus to identify the
population groups
affected by those inputs

Q10: Who provided
patients' perspectives?

Q4: Are patient inputs/
preferences/ values/
reported in the HTA
RECOMMENDATIONS ?

Q11: Did the patients
who provided inputs
have experience with the
condition or the
treatment?

Q5: Are patient inputs/
preferences/ values
generalizable to all
population groups that
are/might be affected by
the treatment or
condition/ was sub-
group analysis
conducted? If yes, use
PROGRESS-Plus to
identify the population
groups affected by those
items

Q12: What methods do
HTA organizations use to
collect patients
'perspectives?

Q6: Did the HTA
organization involve
patient organizations/
groups? if yes, record
the name(s) of patient
organizations/groups
involved RECORD
STATEMENTS IN
SEPARATE COLUNMS

Q13 What methods do
patient
organizations/groups use
to collect patients'
perspectives?

Q7: Did patients
contribute to decision-
making? (deliberative
framework) - Did patient
participate in formulating
recommendation -
patients 'role in
deliberative framework (
Primarily vote for non-
cancer, consensus for
cancer, consensus for
HQO)

14: Types of digital
technologies used in
reports
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Appendix C: Consent forms
Consent Form — Patients

Title of the study: Patient engagement for equity-focused health technology assessment (HTA)
recommendations in the digital era

Principal Investigator: Rosiane Simeon, MPH, PhD (c)
Interdisciplinary School of Health Sciences, Faculty of Health Sciences, University of Ottawa
Phone: email:

Supervisors: Dr. Vivian Welch: and Dr. Peter Tugwell
School of Epidemiology and Public Health, Faculty of Medicine, University of Ottawa

Invitation to Participate: | am invited to participate in the abovementioned research study
conducted by Rosiane Simeon, a PhD candidate supervised by Dr. Vivian Welch and Dr. Peter
Tugwell.

Purpose of the Study: The purpose of the study is to assess the use of digital technologies for
patient engagement to promote the inclusion and participation of patients with diverse background
for informing the development of HTA recommendations that are reasonable and reflect the
preferences of patients.

Participation: My participation will consist essentially of doing an interview with the principal
investigator- Rosiane Simeon. The interview will take approximately 45-60 minutes during which
I will share my experiences and perspectives about the use of digital technologies for inclusive and
diverse patient engagement to inform HTA recommendations. | will communicate with the
principal investigator to find a suitable date and time for the interview, which will take place online
via Zoom. The interview will be audio recorded only.

Risks: My participation in this study will entail that | share my name, my title and specific role(s),
the name of my affiliated organization and information on my personal experiences about
participating in patient engagement activities. The researcher does not anticipate any major risks
associated with me sharing the above information. The information that | share about my
experiences will not be associated with me and my name will not be included in the publication of
the results; only the researcher will have access to this information.

Benefits: My participation in this study will help contribute to the advancement of knowledge for
developing patient engagement strategies that are inclusive of patients from diverse background,
and that consider patients’ perspectives in HTA recommendations.

Confidentiality and anonymity: | have received assurance from the researcher that the
information | will share will remain strictly confidential.
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| understand that the content will be used only to identify factors for the use of digital
technologies to support patient engagement strategies and that my confidentiality will be
protected and that no one other than the researcher will have access to the recording.

Anonymity will be protected in the following manner: interviews will be audio recorded only each
interview will be de-identified and labelled using a unique alpha-numeric. All interviews will be
transcribed by the principal investigator.

Written quotations of comments will be used in publications but de-identified when possible.

| understand that it might be impossible to completely conceal the identity of patient organizations
because it is a small community of research, where most organizations share knowledge and
practices. Some organizations may be identifiable based on quotation content.

| therefore selected Yes or No in the following options:

1. [] Yes, the researcher can use my title(s) in quotes (e.g. coordinator )

2. [] No, the researcher cannot use my title(s) in quotes (e.g. patient 23B)

3. [] Yes, the researcher can link me to my organization (e.g. coordinator/patient of X
organization)

4. [] No, the researcher cannot link me to my organization (e.g. coordinator of unnamed
organization)

Conservation of data: The data collected recordings and transcripts of interviews will be kept in
a secure manner using alpha-numeric passwords on the principal investigator’s computer. All data
will be stored at the principal investigator’s home for 5 years and will be accessed only by the
principal investigator.

Compensation: | will receive a $ 25 CAD gift card for completing the interview. It is a way for
the principal investigator to show appreciation for my contribution to this study. | will receive
the $ 25 CAD gift card, regardless of continuation in the study.

Voluntary Participation: | am under no obligation to participate and if I choose to participate, |
can withdraw from the study at any time and/or refuse to answer any questions, without suffering
any negative consequences. If | choose to withdraw, all data gathered until the time of withdrawal
will be destroyed unless I give permission for it to be used.

ACCEPLANCE: |, —mmmmmmmm s oo e e agree to participate in the
above research study conducted by Rosiane Simeon of the Interdisciplinary School of Health
Sciences, Faculty of Health Sciences, University of Ottawa, which research is under the
supervision of Dr. Vivian A. Welch and Dr. Peter Tugwell.

If I have any questions about the study, | may contact the researcher or her supervisors.
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If I have any questions regarding the ethical conduct of this study, 1 may contact the Protocol
Officer for Ethics in Research, University of Ottawa, Tabaret Hall, 550 Cumberland Street, Room
154, Ottawa, ON K1N 6N5

Tel.: (613) 562-5387

Email: ethics@uottawa.ca

There are two copies of the consent form, one of which is mine to keep.

Participant's Signature: ---------=========m=mmmmmmmmmeeeomeeeee Date: ---------s=somememeneee

Researcher's signature:--------------=----- Date: e
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Consent form — HTA analysts

Title of the study: Patient engagement for equity-focused health technology assessment (HTA)
recommendations in the digital era

Principal Investigator: Rosiane Simeon, MPH, PhD (c)
Interdisciplinary School of Health Sciences, Faculty of Health Sciences, University of Ottawa
Phone: email:

Supervisors: Dr. Vivian Welch: and Dr. Peter Tugwell
School of Epidemiology and Public Health, Faculty of Medicine, University of Ottawa

Invitation to Participate: | am invited to participate in the abovementioned research study
conducted by Rosiane Simeon, a PhD candidate supervised by Dr. Vivian Welch and Dr. Peter
Tugwell.

Purpose of the Study: The purpose of the study is to assess the use of digital technologies for
patient engagement to promote the inclusion and participation of patients with diverse background
for informing the development of HTA recommendations that are reasonable and reflect the
preferences of patients.

Participation: My participation will consist essentially of doing an interview with the principal
investigator- Rosiane Simeon. The interview will take approximately 45-60 minutes during which
I will share my experiences and perspectives about the use of digital technologies for inclusive and
diverse patient engagement to inform HTA recommendations. I will communicate with the
principal investigator to find a suitable date and time for the interview, which will take place online
via Zoom. The interview will be audio recorded only.

Risks: My participation in this study will entail that I share my name, my title and specific role(s),
the name of my affiliated organization and information on my personal experiences about
participating in patient engagement activities. The researcher does not anticipate any major risks
associated with me sharing the above information. The information that | share about my
experiences will not be associated with me and my name will not be included in the publication of
the results; only the researcher will have access to this information.

Benefits: My participation in this study will help contribute to the advancement of knowledge for
developing patient engagement strategies that are inclusive of patients from diverse background,
and that consider patients’ perspectives in HTA recommendations.

Confidentiality and anonymity: | have received assurance from the researcher that the
information | will share will remain strictly confidential.

| understand that the content will be used only to identify factors for the use of digital
technologies to support patient engagement strategies and that my confidentiality will be
protected and that no one other than the researcher will have access to the recording.
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Anonymity will be protected in the following manner: interviews will be audio recorded only each
interview will be de-identified and labelled using a unique alpha-numeric. All interviews will be
transcribed by the principal investigator.

Written quotations of comments will be used in publications but de-identified when possible.

| understand that it might be impossible to completely conceal the identity of HTA organizations
because it is a small community of research, where most organizations share knowledge and
practices. Some organizations may be identifiable based on quotation content.

I understand that it might also be difficult to completely conceal the identity of CEOs because it is
a high visibility role; and that CEOs may provide information that only them could know. This
could make it easier to identify CEOs compared to a practitioner or general members of the
organization.

| therefore selected Yes or No in the following options:

[] Yes, the researcher can use my title(s) in quotes (e.g. CEO)

[] No, the researcher cannot use my title(s) in quotes (e.g. participant 23B)

[] Yes, the researcher can link me to my organization (e.g. CEO of X organization)

[] No, the researcher cannot link me to my organization (e.g. CEO of unnamed
organization)

NGO

Conservation of data: The data collected recordings and transcripts of interviews will be kept in
a secure manner using alpha-numeric passwords on the principal investigator’s computer. All data
will be stored at the principal investigator’s home for 5 years and will be accessed only by the
principal investigator.

Compensation: There is no compensation for participating in this study.

Voluntary Participation: | am under no obligation to participate and if I choose to participate, |
can withdraw from the study at any time and/or refuse to answer any questions, without suffering
any negative consequences. If | choose to withdraw, all data gathered until the time of withdrawal
will be destroyed unless I give permission for it to be used.

ACCEPLANCE: |, =mmmmm s oo agree to participate in the
above research study conducted by Rosiane Simeon of the Interdisciplinary School of Health
Sciences, Faculty of Health Sciences, University of Ottawa, which research is under the
supervision of Dr. Vivian A. Welch and Dr. Peter Tugwell.

If | have any questions about the study, | may contact the researcher or her supervisors.
If | have any questions regarding the ethical conduct of this study, I may contact the Protocol

Officer for Ethics in Research, University of Ottawa, Tabaret Hall, 550 Cumberland Street, Room
154, Ottawa, ON K1N 6N5
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Tel.: (613) 562-5387
Email: ethics@uottawa.ca

There are two copies of the consent form, one of which is mine to keep.

Participant's signature; --------------=-=-==emmsmmommmmeeeo - Date: --------------m-mmemo-

Researcher's signature;-------------------- Date: S —

169



Appendix D: Interview guides

INTERVIEW GUIDE - PATIENTS

Introduction

You have agreed to participate in a qualitative study to share your perspectives and your
experiences in patient engagement activities to inform HTA recommendations.

As indicated in the consent form, this study aims to identify implementation considerations
for the use of digital technologies in HT A-related patient engagement activities for
improving participation and inclusion of diverse population groups. | will be recording the
interviews with the Audio Record feature of the Zoom application. I will be taking some notes
as well. Note that I will not use the Video feature.

Interviews will be transcribed and de-identified - no one you mention will be identifiable by their
names in the transcripts. Then | will repeatedly analyze the text to look for both common themes
and perspectives between respondents as well as examples of disagreement.

| intend to disseminate the findings as abstracts in HTA-related conferences and publish the
findings in the peer-reviewed literature. Written quotations of comments will be used but de-
identified.

The interview will take approximately 45-60 minutes. Before we begin, | would like to remind
you that there are no correct answers. Your participation is voluntary. You do not have to
answer any questions that make you feel uncomfortable. You can choose to end the interview at
any point.

Do you have any questions about the study and the use of data before | begin recording?
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Questions For Patient representatives
Part 1: Brief description of your patient organization(s):
1. Could you please briefly describe your organization?
Probes:
e Could you please tell me about the objectives of your organizations?
e Could you tell me what is the biggest challenge that your organization face in terms of:
o Recruiting members with diverse background or needs,
o Reaching out to its members
o Ensuring meaningful participation in patient engagement activities within the
organization
o Bringing their voices forward
e Could you please tell me more about the structure of your organization: roughly, how
many members are involved in your organization?
e Which health conditions are concerned?
e What is your geographical coverage?
o Isitalocal organization/national/international organization?
Part 2: Brief description of your roles and responsibilities
Could you please tell me about your involvement in patient engagement for HTA?
Probes
e How long have you been involved in patient engagement activities for HTA?
o Which institutions have you been working with?
e Could you please tell me about your different roles and responsibilities related to your
involvement in patient engagement activities?
o Have these roles changed over time?
o What have been your roles/responsibilities within your own patient
organization?
o What have been your roles/responsibilities in collaborating with HTA
organizations on behalf of your organization?
= Could you please elaborate more on your experience with that

Part 3: Description of the use of digital technologies for patient engagement activities
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3. Could you please share your experiences with the use of digital technologies (i.e.
phone, email, social media- Facebook, Twitter, Skype, website, etc.) to communicate
and collect information for patient engagement activities within your own
organization?

Probes
e How do you use digital technologies to gather feedback / comments/ perspectives
from your organization’s members on health technologies or their health conditions?
o What have been your own experience to in using these — webinars, blogs,
photo voice, social media pages, discussion group, forums, surveys etc. to
communicate with members?

e How do you use digital technologies when collaborating with HTA organizations?

o What have been your own experience in using these media — webinars,
blogs, photo voice, social media pages, discussion group, forums, surveys
etc. to provide input to HTA organizations?

o What types of digital technologies do you generally use to provide input to
HTA organization? ( emails, telephones, blogs, webinar software, social
media-Facebook, Twitter, Skype, etc.,)

e Can you elaborate more on your experience with using these digital technologies to
provide input to HTA organizations?

o How did you provide input to HTA organizations?

o Have you participated in advisory panel, responded to survey,
commented on documents?
Part 4: Identification of implementation considerations for the use of digital technologies to
increase participation and inclusion of diverse groups in patient engagement activities
4. a: In what ways do you think your organization could use digital technologies to achieve its
objectives related to patient engagement?
Probes

e What are some ways you think your organization could use digital technologies to

increase participation and encourage meaningful engagement amongst its members?
4. b: How do you think your organization could use digital technologies to improve the inclusion

of members with diverse background, needs, living in different locations?
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Probes
e Could you please tell me about how your organization could use digital technologies
to identify, recruit new members or reach out to existing members?
Part 5: General questions about challenges to using digital technologies for patient
engagement in HTA and potential solutions to those challenges
5a. Could you please tell me what you consider to be the biggest challenges to using digital
technologies for patient engagement? Within your own organization? or between patient and

HTA organizations?

Probes
e Could you please provide some examples of barriers that you think are particularly
significant when implementing a digital strategy for engagement within your
organization?
o Why is this challenge so significant?
o Are there any other challenges or barriers that you think are particularly important

to consider?

5.b. Could you think of some ways your organization could use to overcome these barriers?
Probes
a. Can you give me some examples of solutions to address these challenges?
o What exactly you think needs to be done?
e What would you say make a digital strategy for patient engagement a great success for

your organization?
5.c. Could you tell me how your organization and its members could work to make a digital
strategy for patient engagement sustainable?

Part 6: Additional comments/identification of other potential research participants

6. Would you like to add anything?

Probes
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e Anything that we haven’t talked about that you think important and potentially relevant

to the use of digital technologies for inclusive patient engagement?

Closing comments

Thank you for your time. Do you have any questions for me?
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INTERVIEW GUIDE - HTA ORGANIZATIONS

Introduction

You have agreed to participate in a qualitative study to share your perspectives and your
experiences in patient engagement activities to inform HTA recommendations.

As indicated in the consent form, this study aims to identify implementation considerations
for the use of digital technologies in HT A-related patient engagement activities for
improving participation and inclusion of diverse population groups. | will be recording the
interviews with the Audio Record feature of the Zoom application. I will be taking some notes
as well. Note that I will not use the Video feature.

Interviews will be transcribed and de-identified - no one you mention will be identifiable by their
names in the transcripts. Then I will repeatedly analyze the text to look for both common themes
and perspectives between respondents as well as examples of disagreement.

| intend to disseminate the findings as abstracts in HTA-related conferences and publish the
findings in the peer-reviewed literature. Written quotations of comments will be used but de-
identified.

The interview will take approximately 45-60 minutes. Before we begin, | would like to remind
you that there are no correct answers. Your participation is voluntary. You do not have to
answer any questions that make you feel uncomfortable. You can choose to end the interview at
any point.

Do you have any questions about the study and the use of data before 1 begin recording?

175



Questions

For HTA Practitioners/CEO of HTA organizations
Part 1: Brief description of your HTA organization(s):
2. Could you please briefly describe your organization?
Probes:
e Could you please tell me about your organization’s patient engagement strategy?
e Could you tell me what is the biggest challenge that your organization face in terms of:
o Ensuring meaningful participation in patient engagement activities
e Could you please tell me more about the structure of your organization’s jurisdiction?
o What is your geographical coverage?
o Isitalocal organization/national/international organization?
Part 2: Brief description of your roles and responsibilities
2.a. Could you please tell me about your involvement in HTA?
Probes
e Could you please tell me about your different roles and responsibilities related to your
involvement in HTA?

o Have these roles changed over time?

2.b. Have you been involved in patient engagement activities to inform your work?
Probes
e How long have you been involved in patient engagement activities for HTA?
o Which institutions have you been working with?
o What have been your roles/responsibilities in collaborating with HTA patient
organizations on behalf of your organization?
= Could you please elaborate more on your experience with that?
Part 3: Description of the use of digital technologies for patient engagement activities
4. Could you please share your experiences with the use of digital technologies (i.e.
phone, email, social media- Facebook, Twitter, Skype, website, etc.) to communicate

with patient representatives and collect patient input?
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e How do you use digital technologies to gather feedback / comments/ perspectives
from patients on health technologies or their health conditions?

o What have been your own experience to sing these media — webinars, blogs,
photo voice, social media pages, discussion group, forums, surveys etc. to
communicate with patients?

e How do you use digital technologies when collaborating with patient organizations?
o What have been your own experience in using these media — webinars,
blogs, photo voice, social media pages, discussion group, forums, surveys
etc. to provide input to HTA organizations?
o What types of digital technologies do you generally use to collect patient
input? (emails, telephones, blogs, webinar software, social media-Facebook,
Twitter, Skype, etc.,)
e Can you elaborate more on your experience with using these digital technologies to
provide input to HTA organizations?
o How did you provide input to HTA organizations?
o Have you participated in advisory panel, responded to survey,
commented on documents?
Part 4: Identification of implementation considerations for the use of digital technologies to
increase participation and inclusion of diverse groups in patient engagement activities
4. a: In what ways do you think your organization could use digital technologies to achieve its
objectives related to patient engagement?
Probes
e What are some ways you think your organization could use digital technologies to
increase participation and promote meaningful patient engagement?
4. b: How do you think your organization could use digital technologies to improve the inclusion
of patients with diverse background, needs, living in different locations to inform your work?
Probes
e Could you please tell me about how your organization could use digital technologies
to identify, recruit or reach out to patients?
Part 5: General questions about challenges to using digital technologies for patient

engagement in HTA and potential solutions to those challenges
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5a. Could you please tell me what you consider to be the biggest challenges to using digital
technologies for patient engagement?
Probes
e Could you please provide some examples of barriers that you think are particularly
significant when implementing a digital strategy for engagement within your
organization?
o Why is this challenge so significant?
o Are there any other challenges or barriers that you think are particularly important

to consider?

5.b. Could you think of some ways your organization could use to overcome these barriers?
Probes
b. Can you give me some example of solutions to address these challenges?
o What exactly you think needs to be done?
e What would you say make a digital strategy for patient engagement a great success for

your organization?

5.c. Could you tell me how your organization and its members could work to make a digital
strategy for patient engagement sustainable?

Part 6: Additional comments/identification of other potential research participants
6. Would you like to add anything?
Probes
e Anything that we haven’t talked about that you think important and potentially relevant

to the use of digital technologies for inclusive patient engagement?

Closing comments

Thank you for your time. Do you have any questions for me?
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Appendix E: Additional illustrative quotes- Patients

Themes

\ Sub-themes

Perceptions about the Role of patient engagement in the development of Equity-focused HTA
recommendations

Importance of patient engagement
to the HTA process

Patient engagement as the unique
source of evidence

Meaning /implications of health
equity

Limitations of current health equity
analysis in HTA (Challenges)

“We use patient engagement as a kind of

process to advocate for programs, policies and
directives that cover the real needs of patients. We
worked hard to make sure that patient concerns are
taken seriously.” [Patient 04]

“That was very much the message | brought to
them: you cannot ignore this[autism] population
now and over time.” [Patient 05]

Perceptions about diverse and inclusive patient engagement strategies in HTA

Expectations about diverse and
inclusive patient engagement
strategies

Positive experiences with current
engagement processes/ inclusive
engagement

Ensuring we're [patient organizations] hearing
from equity-seeking groups is challenging. And one
of the issues is that there's not maybe enough
diversity in the people reaching out to them. And so,
the faces of the researchers must change. People
realize that more as we talk about [health] equity.”
[Patient 01

Build trust in the HTA process
Cultural competencies
Provide practical support to patients

So, until the system understands the importance of
cultural competencies, there will be no equity in
healthcare delivery [patient 04]

“HTA organizations need some form of
reimbursement [for patient engagement] because
we're already at a detriment, not being able to have
enough accessible jobs... there's so few jobs for
people with disabilities.” [Patient 02]

The following interviewee shared how their try to
bring the perspectives of other patients in patient
engagement:

“I have been diagnosed with several autoimmune
diseases, and | looked for ways to engage in the
health system. And in part, because | knew other
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patients like me could use the feedback in the
system.” [Patient 02]

Considerations for implementing digitally enabled patient engagement strategies for equity-
focused HTA recommendations.

Characteristics of digital
technologies for inclusion of people
with different abilities

Advantages of digitally-enabled
engagement (Perceived usefulness)
Advantages of in-person meetings
Practical and ethical issues in using
digital technologies (Digital divide)
Mixed modalities for diverse and
inclusive engagement in HTA
(Recommendations)

The shift in using digital technologies has clear
benefits. | don't have to leave my house because this
causes stress and anxiety. So, this way, | can
participate.” [Patient 03]

“Digital technology would be interesting to bring
patients even closer to advisory committee
meetings... The fear of bringing people in person to
speak to a committee is that people are fighting for
life-saving drugs.” [Patient 01]
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Appendix F: Hlust

rative quotes- HTA analysts

Patient engagement as critic

al source of evidence in HTA

Subthemes

Quotes

Identify health equity
concerns

“Patient engagement help understand those experiences of patients
and families, their burdens, their costs that they're taking on their
position when it comes to accessing treatment, and maybe what
barriers are there to accessing a treatment.” HTA analyst 06

“Patients are very keen to share their experience because they felt
like that no one really understood the reality that they face and not
just the reality in terms of like a health outcome, what it was like to
go through that journey.” HTA analyst 01

Drivers of implementing p

atient engagement to inform health equity analysis in HTA

Patient engagement is
not always necessary
for health equity
analysis ( learning
curve)

“We've done other ones where the technology was software on the
computer; we didn't do patient engagement because the patient has
no input or knowledge about it anyway.” HTA analyst 03

“I can almost see an equity angle to almost any type of health
technology. But whether patient engagement is the way to
understand that equity consideration. that is not always the case.”

HTA analyst 06

“The technologies were so niche. [we] didn’t have a big selection
pool of people talk to.” HTA analyst 01

Importance of health
equity in HTA (learning
curve)

“Until recently health equity was probably not a major focus of our
HTAs. It was included on the periphery”. HTA analyst 03

“it would be broadly challenging to say that there is a health
technology that doesn't require equity considerations, because you
are privileging certain people in the very decision that you're being
asked to make.” HTA analyst 02

“When you talk to patients, and then they'll tell you in as much as
you're interested in measuring my blood sugar or whatever, what's
important for me is my quality of life”. HTA analyst 05

Data availability
(Statistical
representation

“It can be hard to identify equity concerns if the original authors
didn't do it[health equity analysis], and this will impact patient
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engagement because we don't know whose perspective should we be
seeking and who should we be talking to... ” HTA analyst 02

Solution: “If Health Canada and the FDA as regulatory bodies then
said you pharmaceutical companies have to put a component of
equity into[their research, before we actually approve it..,?” HTA

analyst 04
Data availability Solution: “Even outside of the minority groups, sometimes it is
(Symbolic hard to find patient representatives for certain conditions, 7'm
representation hoping we will get to a stage where whoever is representing is not
representing for themselves, they're representing for everybody.”
HTA analyst 05
Learning curve “It is also the language we use... \We're learning how to reflect it in

the recommendation and so it's a learning curve. ” HTA analyst 04

HTA timeline (capacity | “One challenge is the timeline. We need to get the assessments done
building) quickly. So, it doesn't leave a lot of time for the kind of reflection
that you would need to do on what you're reading in the patient
input” HTA analyst 06

Application of “I mean, in truth I was struggling with how to position this. And
framework then | said, let's go back and read the equity framework, because
(Characterization and | thjs is an equity thing right here this people who can't use [this
reporting ) technology] are not getting the same outcomes as people who
can...if they have access to [this other technology] then they would
be afforded the same outcomes as their peers... you can see the
learning that we applied, you can see equity thinking, right? HTA
analyst 04

“Reporting using a framework [means that] there is a box for
equity, you have to fill it in, if you don't fill it in, and then you
haven't done justice to the process and you're not using the
framework appropriately” HTA analyst 05.

Limitation: “Some aspects of equity in the PROGRESS checklist are
more relevant than others. There's some disadvantage that's caused
by the technology... So that's another example of how we look for
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equity in their story, rather than always explicitly asking about
it.” HTA analyst 06

Training (capacity
building)

“Training for the staff so that they know what that [health equity
analysis] might mean for different groups, disadvantaged groups, or
equity considerations; it really depends on the capabilities of the
reviewer, whether it [health equity] makes it into the report or not.”
HTA analyst 06

Implication of equity-
focused HTA
recommendations
(health equity analysis)

““To implement an [equity-focused] recommendation requires
collaboration among different ministry areas. Systems work better
in silos from an organized perspective... systems don't work good in
silos from an equitable perspective” HTA analyst 04

5.1.Mandates of patient
organizations and
health equity (future
research)

“When it comes to equity, then we might have to ask [patient
groups]..even if they're small groups or big groups, but if their
mandate is access to the product, they may be less likely to
emphasize the equity aspect. Because they want to show that it's
beneficial to have it, you know, they have a certain position,
whereas other groups don't have a position when it comes to drug
access.” HTA analyst 06

Conflict of interest (not
reporting in analysis-
future research)

“This is personal and not organizational... I certainly understand
why [patient organizations] would use industry funding to support
the work that they're doing...there shouldn't be any sort of judgment
around the funding source of the patient groups that are providing
inputs, as long as they are open [about it]” HTA analyst 02
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Additional files

Final R stats 2023-04-04

library(readxl)
## Warning: package 'readxl' was built under R version 4.2.3

HTA2022 Final_data <- read_excel("HTA2022 Final Bin2_ 4April2@23.x1sx")
attach(HTA2022_Final_data)

Model 1 - Add few words here

## Model EquityRec ~ PatEngInd

EqPatEngInd <- glm(EquityRec ~ PatEngInd, "gaussian")
# model summary

summary (EqPatEngInd)

#it

## Call:

## glm(formula = EquityRec ~ PatEngInd, family = "gaussian")
#it

## Deviance Residuals:

## Min 1Q Median 3Q Max

## -1.10 -0.75 -0.10 0.25 2.25

##

## Coefficients:

Hi Estimate Std. Error t value Pr(>|t])

## (Intercept) 2.1000 0.1932 10.869 1.29e-15 ***

## PatEngInd -1.3500 0.2366 -5.705 4.15e-07 ***

#H# ---

## Signif. codes: © '***' @9.,001 '**' 9.01 '*' ©.05 '.' 0.1 ' ' 1
#it

## (Dispersion parameter for gaussian family taken to be ©.7465517)
#i#

#it Null deviance: 67.6 on 59 degrees of freedom

## Residual deviance: 43.3 on 58 degrees of freedom

## AIC: 156.7

##

## Number of Fisher Scoring iterations: 2

# Confidence interval of coefficients
confint.default(EqPatEngInd)

## 2.5 % 97.5 %
## (Intercept) 1.721328 2.4786719
## PatEngInd -1.813776 -0.8862236

# 0dds ratio
exp(EqPatEngInd$coefficients[-1])
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## PatEngInd
## 0.2592403

# Confidence 1interval for odds ration
exp(confint.default(EqPatEngInd))

## 2.5 % 97.5 %
## (Intercept) 5.5919504 11.9254154
## PatEngInd ©0.1630373 0.4122095

Model 2 -

~ HTARev
~ HTARev,

## Model EquityRec
Review <- glm(EquityRec
# model summary

summary (EqReview)

"gaussian")

H##

## Call:

## glm(formula = EquityRec ~ HTARev, family = "gaussian")
H##

## Deviance Residuals:

[] ] 1

## Min 1Q Median 3Q Max

## -1.1422 -0.5452 -0.1422 0.1639 2.5518

##

## Coefficients:

Hit Estimate Std. Error t value Pr(>|t])

## (Intercept) 0.4482 0.2108 2.126 0.0378 *

## HTARev 0.6940 0.1594 4,355 5.,5e-05 ***

## ---

## Signif. codes: © '***' 9,001 '**' @9.01 '*' ©0.05 '.' 0.1
##

## (Dispersion parameter for gaussian family taken to be ©.8783548)
##

#it Null deviance: 67.600 on 59 degrees of freedom

## Residual deviance: 50.945
## AIC: 166.46

##

## Number of Fisher Scoring iterations: 2

on 58 degrees of freedom

# Confidence interval of coefficients
confint.default(EqReview)

## 2.5 % 97.5 %
## (Intercept) ©0.03498481 0.8614007
## HTARev 0.38162005 1.0063318

# 0dds ratio
exp(EqReview$coefficients[-1])

##  HTARev
## 2.001658
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# Confidence 1interval for odds ration
exp(confint.default(EqReview))

## 2.5 % 97.5 %

## (Intercept) 1.035604 2.366473

## HTARev 1.464655 2.735548

Model 3 -

## Model EquityRec ~ DecMak

EqDecM <- glm(EquityRec ~ DecMak, "gaussian")
# model summary

summary (EqDecM)

#it

## Call:

## glm(formula = EquityRec ~ DecMak, family = "gaussian")
H##
## Deviance Residuals:

## Min 1Q Median 3Q Max

## -1.5429 -0.7200 0.2800 0.4571 2.4571

##

## Coefficients:

Hit Estimate Std. Error t value Pr(>|t])

## (Intercept) 1.5429 0.1686 9.149 7.53e-13 ***

## DecMak -0.8229 0.2612 -3.150 0.00258 **

## ---

## Signif. codes: © '***' 9,001 '**' @9.01 '*' ©0.05 '.' 0.1 ' ' 1
##

## (Dispersion parameter for gaussian family taken to be ©.9952709)
##

#it Null deviance: 67.600 on 59 degrees of freedom

## Residual deviance: 57.726 on 58 degrees of freedom
## AIC: 173.95

##

## Number of Fisher Scoring iterations: 2

# Confidence interval of coefficients
confint.default(EgDecM)

## 2.5 % 97.5 %
## (Intercept) 1.212347 1.8733672
## DecMak -1.334881 -0.3108331

# 0dds ratio
exp(EqDecM$coefficients[-1])

#it DecMak
## 0.4391751

# Confidence 1interval for odds ration
exp(confint.default(EgDecM))
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## 2.5 % 97.5 %

## (Intercept) 3.3613647 6.5101809

## DecMak 0.2631894 0.7328362

Model 4 -

## Model EquityRec ~ HTAYr

EqYr <- glm(EquityRec ~ HTAYr, "gaussian")

# model summary

summary (EqYr)

#it

## Call:

## glm(formula = EquityRec ~ HTAYr, family = "gaussian")
#it

## Deviance Residuals:

## Min 1Q Median 3Q Max

## -1.2941 -0.6667 -0.2941 0.7059 2.7059

##

## Coefficients:

Hit Estimate Std. Error t value Pr(>|t])

## (Intercept) 0.6667 0.3518 1.895 0.063 .

## HTAYr 0.6275 0.3815 1.645 0.105

## ---

## Signif. codes: © '***' 9,001 '**' @.01 '*' ©0.05 '.' 0.1 ' ' 1
##

## (Dispersion parameter for gaussian family taken to be 1.11359)
##

#it Null deviance: 67.600 on 59 degrees of freedom
## Residual deviance: 64.588 on 58 degrees of freedom
## AIC: 180.69

##

## Number of Fisher Scoring iterations: 2

# Confidence interval of coefficients
confint.default(EqYr)

##
HH
HH

2.5% 97.5%
(Intercept) -0.02276234 1.356096
HTAYr -0.12033976 1.375242

# 0dds ratio
exp(EqYr$coefficients[-1])

##
##

HTAYr
1.872831

# Confidence 1interval for odds ration
exp(confint.default(EqYr))
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## 2.5 % 97.5 %

## (Intercept) 0.9774948 3.881011

## HTAYr 0.8866191 3.956033

Model 5 -

## Model EquityRec ~ HTAYrEIl

EqQYrEI <- glm(EquityRec ~ HTAYrEI, "gaussian")
# model summary

summary (EQYrEI)

#it

## Call:

## glm(formula = EquityRec ~ HTAYrEI, family = "gaussian")
#it

## Deviance Residuals:

## Min 1Q Median 3Q Max

## -1.2941 -0.6667 -0.2941 0.7059 2.7059

##

## Coefficients:

Hit Estimate Std. Error t value Pr(>|t])

##t (Intercept) 1.2941 0.1478 8.758 3.34e-12 ***
## HTAYrEI -0.6275 0.3815 -1.645 0.105

## ---

## Signif. codes: © '***' 9,001 '**' @.01 '*' ©0.05 '.' 0.1 ' ' 1
##

## (Dispersion parameter for gaussian family taken to be 1.11359)
##

#it Null deviance: 67.600 on 59 degrees of freedom
## Residual deviance: 64.588 on 58 degrees of freedom
## AIC: 180.69

##

## Number of Fisher Scoring iterations: 2

# Confidence interval of coefficients
confint.default(EqYrEI)

##
HH
HH

2.5%  97.5 %
(Intercept) 1.004500 1.5837358
HTAYrEI -1.375242 ©0.1203398

# 0dds ratio
exp(EqYrEI$coefficients[-1])

##
##

HTAYrEI
0.5339511

# Confidence 1interval for odds ration
exp(confint.default(EQYrEI))
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## 2.5 % 97.5 %

## (Intercept) 2.7305404 4.873127

## HTAYrEI 0.2527785 1.127880

Model 6 -

## Model EquityRec ~ pCODR

EqpCODR <- glm(EquityRec ~ pCODR, "gaussian")
# model summary

summary (EqpCODR)

#it

## Call:

## glm(formula = EquityRec ~ pCODR, family = "gaussian")
#it

## Deviance Residuals:

## Min 1Q Median 3Q Max

## -1.3333 -0.8000 -0.3333 0.6667 2.6667

##

## Coefficients:

Hit Estimate Std. Error t value Pr(>|t])

##t (Intercept) 1.3333 0.1571  8.488 9.36e-12 ***
## pCODR -0.5333 0.3142 -1.698 0.0949 .

## ---

## Signif. codes: © '***' 9,001 '**' @.01 '*' ©0.05 '.' 0.1 ' ' 1
##

## (Dispersion parameter for gaussian family taken to be 1.110345)
##

#it Null deviance: 67.6 on 59 degrees of freedom
## Residual deviance: 64.4 on 58 degrees of freedom
## AIC: 180.52

##

## Number of Fisher Scoring iterations: 2

# Confidence interval of coefficients
confint.default(EqpCODR)

##
HH
HH

2.5 % 97.5 %
(Intercept) 1.025461 1.64120574
pCODR -1.149078 0.08241149

# 0dds ratio
exp (EqpCODR$coefficients[-1])

##
##

pCODR
0.5866462

# Confidence 1interval for odds ration
exp(confint.default(EqpCODR))
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## 2.5 % 97.5 %

## (Intercept) 2.7883804 5.161389

## pCODR 0.3169288 1.085903

Model 7 -

## Model EquityRec ~ CDR

EqCDR <- glm(EquityRec ~ CDR, "gaussian")

# model summary

summary (EqCDR)

#it

## Call:

## glm(formula = EquityRec ~ CDR, family = "gaussian")
#it

## Deviance Residuals:

## Min 1Q Median 3Q Max

## -1.5429 -0.7200 0.2800 0.4571 2.4571

##

## Coefficients:

Hit Estimate Std. Error t value Pr(>|t])

## (Intercept) 1.5429 0.1686 9.149 7.53e-13 ***
## CDR -0.8229 0.2612 -3.150 ©.00258 **
## ---

## Signif. codes: © '***' 9,001 '**' @9.01 '*' ©0.05 '.' 0.1 ' ' 1
##

## (Dispersion parameter for gaussian family taken to be ©.9952709)
##

#it Null deviance: 67.600 on 59 degrees of freedom
## Residual deviance: 57.726 on 58 degrees of freedom
## AIC: 173.95

##

## Number of Fisher Scoring iterations: 2

# Confidence interval of coefficients
confint.default(EqCDR)

##
HH
HH

2.5 % 97.5 %
(Intercept) 1.212347 1.8733672
CDR -1.334881 -0.3108331

# 0dds ratio
exp(EqCDR$coefficients[-1])

##
##

CDR
0.4391751

# Confidence 1interval for odds ration
exp(confint.default(EqQCDR))
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## 2.5 % 97.5 %
## (Intercept) 3.3613647 6.5101809

## CDR 0.2631894 0.7328362

Model 8 -

## Model EquityRec ~ HQO

EqHQO <- glm(EquityRec ~ HQO, "gaussian")
# model summary

summary (EqHQO)

#it

## Call:

## glm(formula = EquityRec ~ HQO, family = "gaussian")
#it

## Deviance Residuals:

## Min 1Q Median 3Q Max

## -1.10 -0.75 -0.10 0.25 2.25
HH#
## Coefficients:

Hit Estimate Std. Error t value Pr(>|t])

## (Intercept) ©.7500 0.1366 5.490 9.29e-07 ***

## HQO 1.3500 0.2366 5.705 4.15e-07 ***

## ---

## Signif. codes: © '***' @9.001 '**' 0.01 '*' 0.05 '.

##

## (Dispersion parameter for gaussian family taken to be ©.7465517)
##

#it Null deviance: 67.6 on 59 degrees of freedom

## Residual deviance: 43.3 on 58 degrees of freedom
## AIC: 156.7

##

## Number of Fisher Scoring iterations: 2

# Confidence interval of coefficients
confint.default(EqHQO)

## 2.5% 97.5 %
## (Intercept) 0.4822386 1.017761
## HQO 0.8862236 1.813776

# 0dds ratio
exp (EqHQO$coefficients[-1])

## HQO
## 3.857426

# Confidence 1interval for odds ration
exp(confint.default(EgHQO))
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## 2.5% 97.5%
## (Intercept) 1.619696 2.766994
## HQO 2.425951 6.133567

Model 9 -

## Model EquityRec ~ PatEngDir

EqPatEngDir <- glm(EquityRec ~ PatEngDir, "gaussian")

# model summary
summary (EqPatEngDir)

H##

## Call:

## glm(formula = EquityRec ~ PatEngDir, family = "gaussian")
H#

## Deviance Residuals:

## Min 1Q Median 3Q Max

## -1.10 -0.75 -0.10 0.25 2.25

##

## Coefficients:

Hit Estimate Std. Error t value Pr(>|t])

## (Intercept) ©.7500 0.1366 5.490 9.29e-07 ***

## PatEngDir 1.3500 0.2366 5.705 4.15e-07 ***

## ---

## Signif. codes: © '***' 9,001 '**' @9.01 '*' ©0.05 '.' 0.1 '
##

## (Dispersion parameter for gaussian family taken to be ©.7465517)
##

#it Null deviance: 67.6 on 59 degrees of freedom

## Residual deviance: 43.3 on 58 degrees of freedom
## AIC: 156.7

##

## Number of Fisher Scoring iterations: 2

# Confidence interval of coefficients
confint.default(EqPatEngDir)

## 2.5% 97.5 %
## (Intercept) 0.4822386 1.017761
## PatEngDir ©.8862236 1.813776

# 0dds ratio
exp(EqPatEngDir$coefficients[-1])

## PatEngDir
## 3.857426

# Confidence 1interval for odds ration
exp(confint.default(EqPatEngDir))
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##
##
##

2.5 % 97.5 %
(Intercept) 1.619696 2.766994
PatEngDir  2.425951 6.133567

Model 10 (on the pdf file) is Model 1

Model 11 -

## Model EquityRec ~ DecMaRkC

EqDecMakC <- glm(EquityRec ~ DecMakC, "gaussian")
# model summary

summary (EqDecMakC)

##

## Call:

## glm(formula = EquityRec ~ DecMakC, family = "gaussian")
##

## Deviance Residuals:

## Min 1Q Median 3Q Max

## -1.5429 -0.7200 0.2800 0.4571 2.4571

#it

## Coefficients:

## Estimate Std. Error t value Pr(>|t])

## (Intercept) 0.7200 0.1995 3.609 0.000643 ***

## DecMakC 0.8229 0.2612 3.150 0.002583 **

## ---

## Signif. codes: @ '***' g,001 '**' 9.01 '*' ©.05 '.' 0.1 ' ' 1
#it

## (Dispersion parameter for gaussian family taken to be ©.9952709)
#it

H## Null deviance: 67.600 on 59 degrees of freedom

## Residual deviance: 57.726 on 58 degrees of freedom

## AIC: 173.95

#it

## Number of Fisher Scoring iterations: 2

# Confidence 1interval of coefficients
confint.default(EqDecMakC)

##
##
##

2.5% 97.5%
(Intercept) ©.3289352 1.111065
DecMakC 0.3108331 1.334881

# 0dds ratio
exp (EqDecMakC$coefficients[-1])

##
##

DecMakC
2.276996

# Confidence interval for odds ration
exp(confint.default(EqDecMakC))

193



## 2.5% 97.5%
## (Intercept) 1.389488 3.037591

## DecMakC 1.364561 3.799544

Model 12 -

## Model EquityRec ~ DecMakV

EqDecMakV <- glm(EquityRec ~ DecMakV, "gaussian")
# model summary

summary (EqDecMakV)

#it

## Call:

## glm(formula = EquityRec ~ DecMakV, family = "gaussian")
#it

## Deviance Residuals:

## Min 1Q Median 3Q Max

## -1.5429 -0.7200 0.2800 0.4571 2.4571
HH#
## Coefficients:

Hit Estimate Std. Error t value Pr(>|t])

## (Intercept) 1.5429 0.1686 9.149 7.53e-13 ***
## DecMakV -0.8229 0.2612 -3.150 0©.00258 **
#HE ---

## Signif. codes: @ '***' 9.001 '**' 9.01 '*' @0.05 '.'
#t

## (Dispersion parameter for gaussian family taken to be ©.9952709)

##

#it Null deviance: 67.600 on 59 degrees of freedom
## Residual deviance: 57.726 on 58 degrees of freedom
## AIC: 173.95

##

## Number of Fisher Scoring iterations: 2

# Confidence interval of coefficients
confint.default(EqDecMakV)

## 2.5 % 97.5 %
## (Intercept) 1.212347 1.8733672
## DecMakV -1.334881 -0.3108331

# 0dds ratio
exp (EqDecMakV$coefficients[-1])

#it DecMakV
## 0.4391751

# Confidence 1interval for odds ration
exp(confint.default(EgDecMakV))
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## 2.5 % 97.5 %
## (Intercept) 3.3613647 6.5101809
## DecMakV 0.2631894 0.7328362
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