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ABSTRACT 

Engaging youth with Type 1 diabetes (T1D) in the self-management of daily tasks and decision- 

making provides opportunities for positive health outcomes. However, emerging adulthood and 

care transitions are associated with decreased clinic attendance and diabetes complications. The 

process of shared decision making (SDM) comprises four key elements – acknowledge, consider, 

decide, act - and is identified as an optimal approach to making self-management decisions, yet it 

has been difficult to implement in practice. Personal health record (PHR) technology is a 

promising approach for overcoming such barriers. Still, today PHRs have yet to root themselves 

into care and present an opportunity for improvement in SDM and engagement in self-

management decision making.  

 Using a sequential two-phased investigation, this dissertation describes how PHRs can be 

designed to enable SDM and integrated into clinical practice to engage youth with T1D in self-

management decision making. Phase 1 proposed an integrated SDM–PHR (e-PHR) functional 

model justified by youth with T1D (n=7) and providers (n=15) via a user-centered design 

approach. Located within an interconnected EHR ecosystem, e-PHR integrates 23 PHR 

functionalities for the SDM process, whereby each SDM element was mapped to PHR functions 

with a moderate level of agreement between patients and providers (Cohen's kappa 0.60-0.74). 

The Phase 2 mixed methods, pre-implementation evaluation utilized an online measurement 

instrument and survey and individual interviews, underpinned by the Normalization Process 

Theory (NPT), to describe the four cognitive and behavioural processes (coherence, cognitive 

participation, collective action, reflexive monitoring) known to influence the success of complex 

socio-technical implementations. Youth with T1D (n=8), providers (n=11), and EHR/clinical 
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leaders (n=8) in British Columbia participated. Reliability tests of NPT-based instrument negated 

the use of scores for the coherence and reflexive monitoring constructs. Qualitative results 

indicated that e-PHR made sense as explained by two themes for ‘Coherence’: game changing 

technology and sensibility of change. Participants strongly agreed (mean score=4.6/5) with 

‘Cognitive Participation’ processes requiring an investment in commitment, explained by two 

themes: sharing ownership of the work and enabling involvement. Weak agreement (mean 

score=3.6/5) was observed with ‘Collective Action’ processes requiring an investment in effort, 

explained by one theme, uncovering the challenge of building collective action, and 3 sub-

themes, assessing fit, adapting to change together, and investing in the change. Participants 

appraised e-PHR as explained by two themes for ‘Reflexive Monitoring’: reflecting on value, 

and monitoring and adapting. Finally, participants strongly agreed (mean score=4.5/5) that e-

PHR would positively affect engagement in self-management decision making in two themes: 

care is efficient and care is person-centred.  

 The establishment of a e-PHR functional model is a precursor to system design 

requirements. Using the NPT framework, findings from the process evaluation indicated 

participants invest in sense-making, commitment and appraisal work of this technology. 

However, successful integration of e-PHR into clinical practice to positively affect engagement 

in self-management decision making will only be attained when systemic effort is invested to 

enact it. Further research is needed to explore this gap to inform priorities and approaches for 

future implementation success. 

 

 Keywords: Personal health records, shared decision making, normalization process 

theory, mixed methods, type 1 diabetes, youth, self-management, patient engagement 
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CHAPTER 1 INTRODUCTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Chapter 1 introduces the research aim, problem domain 

and investigative approach. 
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 In recent years, there has been increased interest in health information technology (HIT) 

interventions that engage patients in decision making about healthcare as part of self-

management, a significant aspect of managing a chronic illness. Patients are engaged in their 

health when they are aware of and communicate about their health, make informed decisions that 

contribute to the management of their health, and carry out health promoting activities. Shared 

decision making (SDM) is an influential approach to patient engagement that occurs at the level 

of the clinical encounter (Gionfriddo et al., 2014). The use of a patient-facing HIT, such as a 

personal health record (PHR), has been identified as a promising approach to implementing 

SDM (Demiris & Kneale, 2015; Quintana & Safran, 2015). Yet, for an intervention to be 

effective in engaging patients and supporting SDM, a HIT system intervention must be designed 

around that purpose (Lee, 2015). 

Since the early 1980s, SDM has been suggested as an optimal approach to making 

healthcare decisions and touted as the pinnacle of person-centred care (Barry et al. 2012). In the 

Institute of Medicine’s landmark report, person-centred care was defined as care that is 

respectful of and responsive to the individual patient preferences and needs, and ensures that 

patient values guide all clinical decisions (Berwick, 2002). Medicine cannot and should not be 

practiced without current evidence, nor can it be practiced without knowing and respecting the 

informed preferences of patients when making decisions (Hoffmann et al., 2014).   

SDM is a collaborative process that allows patients and their care providers to make 

healthcare decisions together, taking into account the best available evidence and the patient’s 

values and preferences to identify the best course of action at a particular point in time (Montori, 

n.d.). In fact, evidence-based medicine and SDM are interdependent and optimal patient care 

requires both (Hoffmann et al., 2014). Patients are the best experts about their social context, 
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goals, values, and preferences for healthcare, and their participation in decision making helps 

care providers make informed judgments about how to translate research evidence and practice 

to improve the fit between a specific disease management plan and the patient who will 

implement it and live with its intended and unintended consequences (Ting et al., 2014). The 

SDM process has been modelled by Elwyn et al. (2012) to include three sequential elements – 

choice, option, and decision – and involves a deliberation between patient and provider, which 

supports the shifting of patients’ initial preferences to informed preferences, culminating in a 

shared decision. The addition of a fourth component – action – adapts and extends the SDM 

model, where according to (Makoul & Clayman, 2006), the shared decision is expressed in the 

patient care plan with explicit follow-up to ensure the treatment decision respects preferences 

and to track outcomes of the decision. 

Evidence of patient outcomes associated with SDM have demonstrated benefit in 

affective-cognitive outcomes like patient satisfaction with care; however, for the most part, the 

evidence remains uncertain about its effect on behavioural and health outcomes (Shay & Lafata, 

2015). SDM often involves the use of decision aids for patients to review treatment options to 

construct preferences. The use of decision aids by patients to support decision making has been 

associated with an increase in patient’s knowledge and lower decisional conflict, an increased 

proportion of patients choosing an option congruent with their values, and increased patient and 

provider satisfaction with the decision and the communications within the decision making 

process (Branda et al., 2013; Stacey et al., 2014). Still, SDM and related patient decision-support 

tools are not being widely integrated into practice (Edwards et al., 2003; Elwyn et al., 2013; 

Friedberg, Van Busum, Wexler, Bowen, & Schneider, 2013) and are often cited as being both 

difficult and complicated to implement (Légaré & Whitteman, 2013). This finding may not be 



 

4 

 

surprising given SDM is a multifaceted practice with complex interactions of social and 

technical factors (May, 2013). Although some barriers to implementation of SDM are being 

addressed and some facilitators bolstered, a number of obstacles continue to slow the spread of 

SDM in practice (Légaré & Whitteman, 2013).  

In practical terms, for patients to be effective and engaged participants in SDM, they 

require access to their healthcare information that relates specifically to their illness, useful 

decision support tools, and an ease of communication with care providers. A recent trend, and 

growing interest, is engaging patients is through online, mobile, and digital routes, such as 

accessing health records and virtual communications approaches (Corrie & Finch, 2015). A PHR 

is a patient-facing, internet-based HIT application that can support person-centred care. While 

PHR technology is currently heterogeneous and evolving, with no uniform definition in the 

industry (Tzeng & Zhou, 2013), a common characterization is that it is an electronic health 

record (EHR) system that allows patients to access, monitor, input, manage, and share their 

health data and information as well as access education and decision-support tools and 

communicate with their care providers (Archer & Cocosila, 2014; Roehrs et al., 2017). Although 

some studies have reported evidence of benefits with use, including patient satisfaction with 

care, better disease control, more effective encounters, and better patient-provider 

communications, little improvement in health outcomes has been reported (Archer, Fevrier-

Thomas, Lokker, McKibbon, & Straus, 2011; Price et al., 2015).  

While all PHRs have similar goals, such as to improve patient engagement and self-

management decision making, they vary greatly in design and functionality. Published studies 

have typically involved the use of prototypes or systems which often do not meet the necessary 

PHR architecture or functionalities required for widespread adoption and effectiveness (Amante, 
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Hogan, Pagoto, & English, 2014; Lee, 2015); Ronda, Dijkhorst-Oei, & Rutten, 2015). PHRs 

remain underutilized and present an opportunity for improvement in patient engagement and 

self-management decision making, in particular for patients with unique needs as a result of a 

chronic condition (Wells, Rozenblum, Park, Dunn, & Bates, 2014b). PHRs also represent a 

promising approach for overcoming obstacles to implementing SDM in practice (Fiks et al., 

2015). There is a distinct need for investigations of comprehensive interventions in which several 

technologies and self-management decision-support processes are integrated in order to manage 

chronic conditions like diabetes (El-Gayar, Timsina, Nawar, & Eid, 2013).   

Chronic diseases such as diabetes place an enormous effect on people’s health, on 

families, and on society. According to the Canadian Diabetes Association (2018), there are 11 

million Canadians living with a diagnoses of diabetes (either Type 1 or Type 2) or prediabetes 

(higher than normal blood glucose (BG), but not high enough to be diagnosed). Type 1 diabetes 

(T1D) is the second most common chronic disease in children (Dovey-Pearce & Christie, 2013), 

and its prevalence is increasing globally (Sheehan, While, & Coyne, 2015). The burden of 

diabetes in young people is relevant given that almost half of the global population is under 25 

years or less (United Nations Department of Economic and Social Affairs, 2017). Its increasing 

prevalence means a growing number of children with diabetes are transitioning to adult 

healthcare settings. T1D is always treated with insulin and requires numerous daily and long-

term decisions to manage health. While youth aged 15-24 years can perform the tasks of self-

management, they still need help with decision making (Silverstein et al., 2005) and active 

involvement by patients in healthcare decision making increases the likelihood of adherence to 

health behaviours (Joosten et al., 2008). Given youth is a period of rapid biological changes in 

conjunction with an increasing physical, cognitive and emotional maturity, many diabetes related 
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self-care tasks can interfere with teens’ drive for independence and peer acceptance (Silverstein 

et al., 2005). The transition period from pediatric to adult care is a high risk one, associated with 

poor glycemic control, disengagement with healthcare, and an increased risk of disease 

complications (Sheehan et al., 2015). Given decreases in treatment adherence and clinic 

attendance are typical during this time, ensuring that healthcare implementations become routine 

practice is problematic in this developmental period (Miller & Harris, 2012; Wyatt et al., 2015). 

1.1 Problem Statement 

 Shared decision making is a collaborative decision making process used in healthcare to 

engage patients in self-management decision making. Despite being touted as the pinnacle of 

person-centred care, a number of social (e.g. attitudes, perception, influence), technical (e.g. 

workflow, usability, process), and organizational (e.g. systems, culture, resources) barriers 

continue to slow the spread of SDM in practice (Légaré & Whitteman, 2013).  

The process of SDM provides opportunities for positive health outcomes by engaging 

patients with diabetes in the self-management of daily tasks and decision making (Koller, Khan, 

& Barrett, 2015). For youth, emerging adulthood and transitions in care are challenging and 

associated with decreased clinic attendance and disease complications. Even with an increased 

interest in supporting youth in healthcare decisions, there are very few targeted interventions to 

support involvement of young people in SDM (Feenstra et al., 2014). More and more, youth with 

diabetes are using innovative devices and telehealth technologies to manage their disease and 

receive care services– e.g. insulin pumps, continuous glucose monitors, cellular phones and 

videoconferencing. As such, the potential of disseminating HIT interventions to them via the 

internet is high, as they have rooted technology into their everyday lives (Harris, Hood, & 

Mulvaney, 2012). Integrated PHR technology has been identified as a promising approach to 
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implement SDM into clinical practice. If designed with a specific population and context in 

mind, it may support patient engagement in self-management decision making. 

Healthcare interventions can have significant effect, yet the number of interventions that 

become integrated as routine practice is still limited; a translational gap that Normalization 

Process Theory (NPT), a theory of sociotechnical change, may be able to address (Murray et al., 

2010). Given the complexity of healthcare interventions, it is appropriate to apply a 

sociotechnical systems-thinking approach to the implementation of interventions such as SDM 

via PHR, relying on theoretical principles in the design and implementation of the SDM 

intervention (Eason, 2014; El-Gayar et al., 2013). NPT seeks to understand the cognitive and 

behavioural processes known to influence successful implementations of complex healthcare 

technologies or practices (May & Finch, 2009). Although NPT is young in the world of theories, 

there is a considerable and growing body of research that supports it as an adequate and useful 

theory for explaining processes of normalization of practices associated with complex 

interventions (Dickinson, Gibson, Gotts, Stobbart, & Robinson, 2017; Johnson et al., 2017; May 

et al., 2018; Sturgiss, Elmitt, Haesler, van Weel, & Douglas, 2017; Tazzyman et al., 2017).  

In the first systematic review of studies using NPT, McEvoy et al. (2014) strongly 

endorsed the use of its robust analytical framework during the design and planning stages of an 

implementation project to explore the social contexts in which the work will take place; 

providing important data to determine the likelihood of normalization. As such, NPT is used as 

the theoretical approach to underpin this research. NPT not only describes the determinants that 

have been found to influence the promotion or inhibition of complex healthcare interventions, it 

also offers a foundation on which the likelihood of successful implementation can be judged 

(May et al., 2011). More explanation of NPT is found in Chapter 2. 
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In summary, the state of SDM in clinical practice is not a question of whether we should 

do it or not. Rather, it is a question of understanding what is involved in operationalizing the 

practice of SDM for youth with T1D and care providers within today’s EHR environment for it 

to become routine clinical practice. 

1.2 Research Aim 

 The overarching research aim was to investigate how PHR technology can be designed to 

enable SDM and integrated into clinical practice to engage youth with T1D in self-management 

decision making. With this in mind, the following goals were established:  

• to understand SDM and PHR in relation to supporting self-management decision making 

for youth with T1D. 

• to identify an appropriate system design for SDM via PHR. 

• to explain the factors that will lead to a successful implementation of SDM via PHR into 

routine practice. 

• to assess the potential for an implementation of SDM via PHR to become routine practice 

for youth with T1D and care providers. 

To accomplish this, the research comprised: 

• preliminary review of the literature to reveal concepts and evidence for the domains of 

SDM, PHR, diabetes, and youth. 

• synthesis of the preliminary literature on SDM and PHR into a conceptual framework, 

linking the SDM process with the enabling PHR functionality. 

• formal literature review using scoping review methodology to map the domains and 

identify research gaps in terms of design and effect of SDM via PHR for youth with T1D. 
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• identification of an architecture and functional model for SDM via PHR system; and  

• an evaluation strategy involving a two-phased, sequential assessment, as follows: (a) the 

first phase informed a SDM via PHR functional model via a user-centred design method 

from the patients and care providers’ perspective; and (b) the second phase assessed and 

explained, from the perspectives of the broader system users (patients, care providers, 

and organizational providers) via a mixed methods approach of survey and semi-

structured interviews, the ‘normalization potential’ for an implementation of SDM via 

PHR. That is, the potential for its implementation to result in its integration in clinical 

practice to engage youth with T1D in self-management decision making. 

1.3 Summary 

 In this chapter, the value of SDM in healthcare using PHR technology which is designed 

for its use is highlighted. The potential for self-management decision making technologies to 

engage youth with T1D is emphasized. The need for an investigation on how PHR technology 

can be designed to enable SDM and successfully implemented in practice is identified. 

Underpinned by NPT, the pre-implementation evaluation aims to uncover the cognitive and 

behavioural processes for a successful integration of SDM via PHR into clinical practice to 

engage youth with T1D in self-management decision making.  
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CHAPTER 2 NATURE OF THE PROBLEM DOMAIN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Chapter 2 introduces and defines the key concepts of the 

dissertation including the process of shared decision 

making in healthcare, the use of personal health record 

technology, the challenges of diabetes for youth, and the 

application of normalization process theory to frame an 

evaluation study. An overview of the relevant research is 

presented.  
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 The nature of health informatics research requires its subdomains to be described in the 

context of the problem under investigation. This chapter introduces and defines SDM and PHR 

technology with their respective barriers and facilitators to implementation in clinical practice 

and related evidence of patient outcomes with use. The medical condition of T1D and the patient 

sub-population of youth, aged 18-24 years, are established as the clinical domain in which to 

apply SDM via PHR research. Finally, NPT is described as the underpinning theoretical 

approach in which to inform and guide data collection and analysis in an evaluation study. 

2.1 Shared Decision Making 

 The idea of person-centred care represents a paradigm shift from the traditional disease 

oriented, physician-centred healthcare system, grounding care in the subjective experience of 

illness and needs and preferences of the patient rather than relying solely on leveraging clinical 

expertise and evidence derived from population-based studies (Lim & Kurniasanti, 2015). 

Hoffman et al. (2014) argue that evidence-based medicine and SDM are interdependent and 

optimal patient care requires both. Patients and providers have different, yet equally valuable 

perspectives and roles in the clinical encounter (Tuckett, Boulton, Olsen, & Williams, 1985), 

highlighting the significance of shared treatment decisions within the disease self-management 

journey.  

 SDM has also been described as the highest, most sophisticated form of patient 

engagement as it attempts to make patients and care providers equal players in care (Spatz et al., 

2017). Just as there are a range of views that constitutes patient engagement in terms of the level 

of involvement, there are a range of interpretations of what constitutes SDM (Makoul & 

Clayman, 2006). The most commonly cited description is that SDM is a collaborative process, 

characterized by the interaction which involves the active participation of both patients and 
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providers in healthcare treatment decisions, comprised of the exchange of information, a 

discussion of best scientific evidence and patient preferences, so that the decision takes into 

account both recommendations and choices, and the determination of a treatment plan (Charles, 

Gafni, & Whelan, 1997). Dr Victor Montori (personal communication, November 19, 2015) 

explicitly contributes a temporal aspect to the description, stating that it is a process by which a 

patient and provider work together to identify the best course of action at a particular point in 

time.  

 The definition and practice of SDM has evolved over time, shifting from informed 

decision making where the patient is given educational materials, through a process of informed 

choice where the patient is apprised of the options to choose from, to an interaction where the 

patient is informed via education and decision aids and preferences are elicited in context of best 

medical evidence and patient values (V. Montori, personal communication, November 19, 2015). 

The latter represents the current representation of SDM and provides the opportunity for the 

patient and provider to interact in the context of the medical evidence and patient preferences, 

deliberating ‘if we make this decision we will likely get these results’.  

 SDM typically occurs when the patient is faced with two or more treatment options with 

no clear best choice in terms of survival, outcome or functionality, and a patient’s values and 

preferences are the determining factors in deciding between two or more medically reasonable 

alternatives (Kaldoudi, Domingue, & Liu, 2014). SDM will necessarily take different forms in 

different situations and can be understood as a continuum, whereby mutual respect and 

understanding are essential, and variants of equal partnership in the decision making are 

possible. An equal partnership or shared approach means that patients and providers work 

together to reach a mutual decision, and in some cases it may be appropriate for the patient or 
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care provider to bear the greater burden of decision making, as long as patient preferences guide 

the approach (Kon, 2010). For example, the making of a shared decision may result in lack of 

adherence to best practices from a provider perspective, yet patients may consider it a reasoned 

decision within the context of their values, goals, and preferences, and as such they acknowledge 

the decision as the best course of action at that point in time. 

The essential characteristics of the SDM interaction include:  

 identify the problem that needs to be addressed. 

 present available options. 

 consider the patient’s initial preferences. 

 reveal relevant benefits and risks of the options. 

 discuss the patient’s ability to follow through with an option. 

 review the patient’s informed preferences and provider recommendations.  

 clarify the patient’s understanding of the considered decision.  

 make the decision explicit.  

 track the outcome of the decision (Makoul & Clayman, 2006).  

 These characteristics were organized and translated into a SDM model by Elwyn et al. 

(2012), comprising three sequential elements – choice talk, option talk and decision talk, where 

the patient-provider interaction involves a deliberation process that supports the shifting of 

patients’ initial preferences to informed preferences culminating in a shared decision. According 

to Légaré and Whitteman (2013), the essential elements of the SDM process are: (a) recognizing 

and acknowledging a decision is required and introducing choice; (b) knowing and 

understanding the best available evidence and describing options, often using decision-support 



 

14 

 

tools (also called decision aids); and (c) helping patients explore preferences and incorporate 

their values and preferences into the making of a decision. 

 It is typically a change in the chronic condition, identified by a clinical indicator(s), or in 

the context of care that signals the awareness of and requirement for a treatment decision to be 

made; but it can, and perhaps should, be a proactive, preventative choice. This awareness is 

traditionally accompanied by a face-to-face conversation with a care provider at the next visit. In 

many cases this conversation is stunted by insufficient information to help the patient understand 

the best course of action. One reason for this can simply be because the conversation was not 

informed by patient goals and preferences (Harris & Lazuta, 2015). Values clarification exercises 

can assist patients in understanding their own preferences about the treatment options and 

outcomes. In many circumstances, education and values clarification exercises are performed 

using clinical decision aids (Lenert, Dunlea, Del Fiol, & Hall, 2014). It is generally not until after 

relevant patient education and values clarification exercises that deliberation between patient and 

care provider occur in order to make the decision. Typically, the decision is made explicit by the 

provider in the care plan of the patient record so that the outcome of the decision can be 

evaluated at the next visit. 

2.1.1 Facilitators and Barriers to SDM in Practice 

 Patient surveys have consistently found a patient appetite for involvement in the 

decisions which affect their care (Corrie & Finch, 2015). In fact, more than 90% of patients 

value their right to make choices about their healthcare according to the British Social Attitudes 

Survey and the National Patient Choice Survey, which also found that when they asked 

individuals what matters in their healthcare, over three quarters of the patients’ ranked being 

involved in decisions as one of the most important factors (Corrie & Finch, 2015). In earlier 
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studies in the US, survey results varied but indicated that between 38-90% of American 

consumers want to be an active and involved partner with their care provider in making 

healthcare decisions (Ball, Smith, & Bakalar, 2007). This is consistent with a systematic review 

by Chewning et al. (2012), which identified patients’ preference for shared decisions in 71% of 

the studies included in the review. Yet, while SDM is possibly the ‘right’ care approach, it has 

been difficult to implement in current practice. 

 Facilitators and barriers to the execution of SDM for both patients and providers have 

been reported over the decades, which has left a grouping of similarities and differences between 

the user groups. From the patient’s perspective, perceived facilitators and barriers are largely 

related their individual capacity to participate in SDM, which depends on knowledge, power, 

personal characteristics, and environmental factors (Joseph-Williams, Elwyn, & Edwards, 2014). 

From the provider’s perspective, facilitators and barriers relate to their personal characteristics, 

factors associated with the patient and process, and environmental factors (Légaré, Ratté, Gravel, 

& Graham, 2008). The SDM facilitators and barriers to implementation and practice as perceived 

by patients and providers were summed from a multitude of researchers (Collins, Stepanczuk, 

Williams, & Rich, 2016; Friedberg et al., 2013; Joseph-Williams et al., 2014; Légaré et al., 2008; 

Scholl, LaRussa, Hahlweg, Kobrin, & Elwyn, 2018; Stiggelbout, Pieterse, & De Haes, 2015) and 

presented below in Table 2.1. Each SDM facilitator or barrier was only listed once regardless of 

whether it was identified in one or all articles. Patient-reported factors are reported by Joseph-

Williams et al. (2014) with some of the factors reported by others (Collins et al., 2016;  

Stiggelbout et al., 2015). Provider-reported factors are reported by (Légaré et al., 2008) with 

some of the factors reported by others (Friedberg et al., 2013; Scholl et al., 2018; Stiggelbout et 

al., 2015). 
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Table 2.1: Facilitators and Barriers of SDM in Practice 

  Facilitator  

(promoting elements) 

Barrier  

(inhibiting elements) 

Patient 

(Joseph-

Williams et 

al., 2014)  

Knowledge 

(Stiggelbout et al., 

2015) 

• knowledge about preferences 

and goals 

• medical condition 

• options and outcomes 

• terminology used 

Power • perceived influence on 

decision making encounter 

• confidence and skills to 

participate 

Personal 

Characteristics 

(Collins et al., 

2016) 

• experience and engagement 

with the process 

• personality  

• expectations of the 

process 

Environment 

(Collins et al., 

2016) 

• social influences and 

supports  

• resources/ tools  

• relationship with provider  

• provider personality 

• allocated provider time  

• healthcare system 

workflow  

• care setting and care 

coordination 

Provider 

(Légaré et 

al., 2008) 

  

Personal 

Characteristics 
• knowledge and motivation 

(Stiggelbout et al., 2015) 

• confidence 

• lack of agreement with 

the applicability of SDM 

to the patient and to the 

clinical situation 

Patient and SDM 

Process Factors 
• perception that SDM process 

will lead to positive impact 

on patient outcomes and the 

clinical process itself 

• perception that SDM create 

an opportunity for team-

based approach (Friedberg et 

al., 2013) 

• patient personality 

Environment  • awareness 

• automated EHR system 

triggers to SDM 

opportunities (Friedberg et 

al., 2013) 

• skills training (Friedberg et 

al., 2013; Stiggelbout et al., 

2015) 

• access to resources/ tools 

• reimbursement/ incentives 

• health system constraints 

(e.g. policies, culture of 

care delivery) (Scholl et 

al., 2018) 

• organizational 

characteristics (e.g. 

leadership, priorities) 

(Scholl et al., 2018) 

• time available per patient 

(Friedberg et al., 2013) 

• liability related to patient 

choice vs evidence 

• workflow and workload 

(e.g. EHR capabilities) 

(Friedberg et al., 2013) 
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 Although some barriers are being addressed and some facilitators bolstered, a number of 

these obstacles continue to slow the spread of SDM in practice (Légaré & Whitteman, 2013). 

One enabling tool to facilitate the SDM element ‘option talk’ is the use of decision aids. 

Decision aids enhance patients’ knowledge, confidence, and voice and increase their 

involvement in collaborative communications (Elwyn, Lloyd, et al., 2013). To avoid provider 

bias in the construction of a decision aid, standardized information using evidence-based, best 

practices is used. Given the complexity of developing a decision aid, and prompted by the 

argument that decision-support interventions are not being widely integrated in clinical practice 

(Elwyn et al., 2013; Friedberg et al., 2013), some argue for the electronic development of 

decision aids (Agoritsas et al., 2015) and delivery via HIT systems, including patient-facing 

technologies (Demiris & Kneale, 2015). Patient-facing technologies like PHRs with decision 

support can also support preference elicitation from patients in the context of a decision (Lenert 

et al., 2014) and alerts from such systems can initiate SDM ‘choice talk’. 

One approach to facilitate the SDM element ‘decision talk’ is electronic patient-provider 

communications including secure messaging, texting, and e-consultations. Although the use of 

virtual communications in a healthcare encounter is multi-purposed, this approach to care is 

demonstrating positive results such as facilitating access to care and enhanced patient experience 

of care (Wade-Vuturo, Mayberry, & Osborn, 2013) and an improvement in the effectiveness of 

care (Zhou, Kanter, Wang, & Garrido, 2010). 

2.1.2 Evidence of Patient Outcomes 

 In a systematic review of 39 studies linking SDM and patient outcomes, Shay and Lafata 

(2015) found that fewer than half of the studies (43%) revealed a statistically significant and 

positive relationship between SDM and the intended patient outcome, and most of those (54%) 
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were associated with affective-cognitive patient outcomes as compared to behavioural (37%) and 

physiological health (25%) outcomes. The affective-cognitive outcomes encompassed 

knowledge, decisional conflict, satisfaction, and trust, behavioural outcomes covered adherence 

and healthy actions, and health outcomes consisted of physiological clinical indicators and 

symptom reduction. In a study focused on SDM and T1D in children and youth aged 4-18 years 

of age, findings suggest that youth whose caregivers report greater SDM show improvements in 

self-care and glycemic control (Valenzuela et al., 2014). 

SDM often involves the use of decision aids for patients to construct preferences. 

Decision aids assist in managing the knowledge barriers for the patient e.g. increasing 

knowledge about risks and benefits and reducing the amount of conflict that they feel about 

making a decision (Légaré et al., 2008), and enhancing the clinical encounter because patients 

have had an opportunity to use the tools, which support the decision making interaction (Elwyn 

et al., 2010; Simon et al., 2012). The use of decision aids has been associated with an increase in 

the proportion of patients choosing an option congruent with their values, increased patient and 

provider satisfaction with the decision, and improved patient-provider communications within 

the decision making process (Stacey et al., 2014). The latest iteration of the Cochrane systematic 

review (O’Connor et al., 2009) on the use of decision aids for people facing health decisions 

included 55 trials and provided evidence that patients who have used these tools are better 

informed and less passive in decision making. Further, there is some evidence that when patients 

have made well-informed decisions, they also adhere better to treatment regimens (Joosten et al., 

2008). While the evidence remains uncertain about their effect on clinical outcomes, decision 

aids improve knowledge about options in chronic conditions such as diabetes (Branda et al., 

2013).   
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Many chronic conditions like diabetes require the patient to self-manage the illness, which 

typically involves numerous daily and longer-term decisions. Supporting self-management using 

innovative technology, like PHR, is a move towards rendering efficient and effective the sharing 

of decision making between the patient and provider(s) in an effort to improve outcomes. It has 

been argued that the implementation of this remaining and patient-facing component in the 

electronic health record environment, the PHR, is a promising approach to implementing SDM 

(Wells et al., 2014b). 

2.2 Personal Health Records 

 In order for patients to be effective, active participants in a patient-centric healthcare 

system, they require: (a) access to their health history and healthcare information such as 

laboratory data and treatment regimens; (b) communication options with care providers; and (c) 

decision support and alerting tools to aid their self-management decision making (Archer & 

Cocosila, 2014). Further, there is a growing interest in engaging with healthcare not through 

traditional services, but through online, mobile, and digital routes such as PHRs (Corrie & Finch, 

2015). Many provider EHR systems exist today, but patients-facing systems are scarce, leaving 

the possibility of such things as patients’ preferences for the decision making process to be 

misunderstood by the care provider (Mulley, Trimble, & Elwyn, 2012). PHR technology is likely 

to support patients in a new role within a patient-centric healthcare system and presents an 

opportunity in patient engagement and SDM, but is currently underutilized (Wells et al., 2014b).  

The PHR is a patient-facing, private, secure HIT application that can engage the patient, 

change and improve patient-provider communications, enhance SDM, and enable a more 

personalized and person-centred care approach (Kim & Nahm, 2012; Rodolfo, Laranjo, Correia, 

& Duarte, 2014). Currently PHRs are heterogeneous and evolving with no uniform definition 
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(Tzeng & Zhou, 2013). One commonly accepted definition is PHRs are an internet-based set of 

tools that allows people to access and coordinate their lifelong health information and make 

appropriate parts of it available to those who need it in a private, secure and confidential 

environment (Markle Foundation: The Personal Health Working Group, 2003). Another 

definition holds that PHRs are electronic health record systems that allow patients to access, 

monitor, input, manage, and share their health data and information, access education and 

decision-support tools, and communicate with their care providers (Archer & Cocosila, 2014).  

The literature uses various terms for PHRs that seem in general to be similar, such as 

patient portals, patient-controlled electronic health records, and thus these are considered 

synonymous in this dissertation and referred to simply as PHR. While all PHRs have similar 

goals such as to improve patient engagement and self-management decision making, they vary 

greatly in design and functionality. 

2.2.1 PHR Types 

 PHR technology is provided to patients by a variety of arrangements, including care 

provider EHR vendors, care provider organizations, private entities, and public eHealth websites. 

PHRs are also offered in a variety of formats, such as web-based portals or computer/ mobile 

based applications, and can be accessed in numerous ways, such as via desktop computer, smart 

phone, tablet or other portable wired/ wireless devices.  

The most common PHR architectural types are stand-alone, tethered, and interconnected. 

A standalone PHR is an independent EHR system that does not connect with other health 

information systems. Adapted from Bastianen (2015), Figure 2.1 illustrates a simplified model of 

the standalone PHR architecture with solid lines representing actual patient data flow.  
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Figure 2.1: The Standalone PHR Architecture Type  

 

Key characteristics of a standalone PHR type include: organizes and stores health 

information, provides anywhere access, health data is populated by patient, and the vendor is the 

data steward. Some advantages of this PHR type include: patient control over the health 

information and system portability, while disadvantages include lack of connectivity, which 

greatly limits the amount of information they possess. 

The tethered PHR, often referred to as a patient portal, is an EHR system linked to a 

specific provider’s health information systems. Adapted from Bastianen (2015), Figure 2.2 

illustrates a simplified model of the tethered PHR architecture with solid lines representing 

actual patient data flow. 
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Figure 2.2: The Tethered PHR Architecture Type 

 

Some advantages include greater capabilities over standalone types in terms of tools for 

health management (in some cases), communication services with care providers that are part of 

that system, and patient access to provider and healthcare system-generated clinical data that are 

part of that system. Some disadvantages of this PHR type include the provider control of data 

access, the entry of data is often unidirectional (no patient-reported data), and data cannot be 

exchanged easily with other systems. 

An interconnected PHR is an integrated EHR system that gathers and auto-populates 

patient data from multiple health information systems and applications, including the EHR of 

independent providers, laboratory, and pharmacy systems. Adapted from Bastianen (2015), 

Figure 2.3 illustrates a simplified model of the interconnected PHR architecture with solid lines 

representing actual patient data flow.  
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Figure 2.3: The Interconnected PHR Architecture Type 

 

 Some advantages of this system include patient control of data access and comprehensive 

health data and information from across care settings. Its all-inclusive patient health profile 

results from the ideal state of fast, free-flowing, and interoperable data, a concept known as ‘data 

liquidity’ (Johnson, Jimison, & Mandl, 2014). The fluidity of data is facilitated by patients and 

providers being able to receive, access, and direct others’ access to their information. This 

ensures that both patients and providers will have the right information to make informed 

decisions. Other advantages of this PHR type include facile communications, portability, and the 

enablement of care coordination. For various reasons (e.g. policy, governance), and because of 

various barriers (e.g. standards for interoperability), this type of PHR has not yet been fully 

realized. However, its architecture has been identified as ideal, transformative, collaborative, and 

connected, and likely the future of healthcare (Al-Taee, Sungoor, Abood, & Philip, 2013; 
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Detmer, Bloomrosen, Raymond, & Tang, 2008; Johnson et al., 2014; MacIntosh, Rajakulendren, 

& Salah, 2014; Steele, Min, & Lo, 2012). 

 The interconnected PHR architecture type depends on system interoperability. 

Interoperability is the ability of systems to collaborate and aims to boost the common 

understanding of data, information, and functional operation among these systems (Calvillo-

Arbizu, Roman-Martinez, & Roa-Romero, 2014). Although there seems to be a lack of 

standardization about how systems’ integration should be realized, it has been argued that 

integration is ideally completed using a messaging pattern. That is, applications are connected by 

a common messaging system, including the use of a messaging standard and protocol, to 

exchange data and invoke behaviour using messages, as it provides the ideal situation for timely, 

asynchronous communication in a decoupled setting (Bastianen, 2015).  

2.2.2 PHR Data and Functionality  

 Among other things, a PHR must comprise relevant patient data and functions 

appropriate to the required task of the system users. Data and functional requirements of PHRs 

have been examined by many researchers through comprehensive reviews of existing systems in 

order to establish standard data components as well as to understand its design, functional 

advantages, and limitations in terms of its ‘fit’ for purpose. Yet, while there is certainly some 

commonality, no industry-standard minimum dataset has been endorsed to date, nor has specific 

data or functional requirements of certain chronic illnesses been formalized (Archer et al., 2011).   

2.2.2.1 Data Components 

 To identify a pragmatic and common set of PHR data elements, a proposed consensus 

standard for PHR data components resulting from a comprehensive review of existing EHR/PHR 
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standards and guidelines (Gonzalez, 2014) was compared with the work of other researchers who 

identify PHR clinical data elements, including: (a) a PHR dataset based on a synthesis of 

American Medical Informatics Association’s College of Medical Informatics’ recommendations 

and work of other researchers (Archer et al., 2011); (b) a minimum clinical dataset required to 

generate personalized prevention recommendations based on US Preventative Services Task 

Force recommendations (Krist et al., 2011); and (c) PHR data types identified in a systematic 

literature review on PHRs (Roehrs et al., 2017). The resultant common PHR data elements 

(Table 2.2) outlines the PHR data components from the proposed consensus standard if they 

were identified as common PHR data elements in at least one of the other data sets. While to 

date, genetic information, patient preferences, personalized health advice, and patient outcomes 

have not frequently been cited in the published PHR literature as data elements for inclusion in a 

standard data set, they may become common data types in the future (Bouayad, Ialynytchev, & 

Padmanabhan, 2017; Roehrs et al., 2017). 

Table 2.2: Common PHR Data Elements 

Common PHR Data Elements 

personal demographics  

healthcare providers  

immunizations 

medications/ prescriptions 

vital signs 

allergies/ adverse reactions 

family history 

lab/ test results 

procedures/surgeries 

social history/ lifestyle 

problems/ conditions/ diagnoses 

home monitoring 

clinical encounter evolution: health recommendations/ care plan documentation/ notes 

insurance/ payer information  
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2.2.2.2 Functional Requirements 

While PHR functional capabilities may depend on the type of PHR’s architectural design 

and its infrastructure, its capabilities affect its adoption and use and have implications for 

improving quality of care, self-management decision making, and patient empowerment (Steele 

et al., 2012). Detmer et al. (2008) identified basic PHR functionality as: collecting, organizing, 

and storing patient health information including: (a) access to provider medical records with the 

capacity to amend; (b) receipt of laboratory and other test results; (c) patient-facing decision-

support; (d) home monitoring; (e) personalized education resources; (f) patient-provider 

communication services; (g) reminders; (h) scheduling appointments; and (i) prescription refills. 

Fuji et al. (2012) identified patients’ needs for a PHR as:  

• sharing health information. 

• receiving feedback based on entered data. 

• having information presented in layman’s terms. 

• ensuring the security and privacy of health information.  

• communicating directly with healthcare providers using email or secure messaging.  

• providing interoperability with provider record. 

• generating a report for sharing information. 

• customizing the PHR visual appearance. 

• adding information such as preferences. 

• restricting access of individuals to only view specified types of health information. 

• personalizing support based on an individual’s profile.  
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Research by Genitsaridi et al. (2013) and Steele et al. (2012) have categorized high-level 

functional requirements for powerful, customizable and scalable PHR systems which are 

synthesized in Table 2.3.  

Table 2.3: PHR functional capabilities 

PHR functional 

categories 

(Genitsaridi et al., 2013) (Steele et al., 2012) 

Access • Problems, diagnosis and treatment basics • Health data integration – i.e. 

complete health profile  

• Data availability at point of care 

Record/ 

Monitor 
• Self-health monitoring, including: 

• Record health/ medical data 

• Observations of daily living 

 

Communicate • Communications management, including: 

• Appointment scheduling  

• Reminders 

• Care provider details 

• Communication messaging services 

• Secure communications 

System 

intelligence 
• Intelligence factors including: 

• Data presentation and export 

• Alerts 

• Information personalization 

• Interaction with other digital health 

systems 

• Research resources and enrollment 

management 

• Interoperability and data 

exchange 

• Accessibility/ readability of 

information/ health behaviour 

management 

• Information sharing on-demand 

for research or statistical 

purposes 

Privacy and 

security 
• Security and access control including: 

• Authentication 

• Authorization 

• Audit 

• Data security  

• Delegation 

• Access control of health data 

• Audit management 

System 

management 

 • Fault tolerance 

• Data management, storage, 

sustainability, backup and 

recovery 

• System upgrade/ maintenance 

 

 

Further, the first four rows in Table 2.3 above were also reported in a systematic review 

by Price et al. (2015) as the PHR functionalities where evidence of benefit with use was found 
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for patients, specifically in studies of patients with chronic conditions like diabetes. The set of 

PHR-supported care activities were summarized by Price et al. (2015) as: 

• Access own health data. 

• Access health information. 

• Record personal health data. 

• Receive personal decisional support.  

• Plan care. 

• Self-manage care. 

• Communicate with care team. 

• Communicate with support group.  

2.2.3 Factors affecting PHR Adoption and Use 

 Factors affecting the adoption and use of PHR technology for both patients and care 

providers have been reported over the years with similarities and differences between the 

perspectives. These factors can be condensed to the following categories: (a) user capacities and 

attitudes; (b) awareness and activation; (c) system design; (d) healthcare environment; (e) legal 

and ethical topics; and (f) financial issues. The factors related to PHR adoption and use were 

summed from a multitude of researchers (Amante et al., 2014; Fuji, Abbott, & Galt, 2015;  

Gagnon et al., 2016; Goldzweig et al., 2013; Greenhalgh, Hinder, Stramer, Bratan, & Russell, 

2010; Irizarry, DeVito Dabbs, & Curran, 2015; Kruse, Ozoa, & Smith, 2015; Logue & Effken, 

2012; Najaftorkaman, 2014; Nazi, 2013; Pagliari, Detmer, & Singleton, 2007) and presented 

below in Table 2.4. Each factor was only listed once regardless of whether it was identified in 

one or all articles. 
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Table 2.4: Factors related to PHR Adoption and Use 

Factor category  Patient factors Provider factors  

User capacities and 

attitudes 
• younger age 

• health status 

• confidence 

• health literacy 

• access to internet 

• views and expectations 

• confidence 

• views and expectations 

• time 

• loss of control 

Awareness and 

activation 
• benefits education and training 

• provider/ family encouragement 

• social influence 

• trust in technology 

• computer literacy 

• confusion between the various 

digital health systems 

System design • comprise functionality identified as 

valuable to the user 

• access to comprehensive clinical 

information 

• integration of monitoring devices 

and health management applications 

• use with mobile devices 

• ease of use and usefulness 

• workflow 

• integrated digital health systems 

Healthcare 

environment 
• culture of care delivery  • culture of care delivery 

• workload 

• system-level policies, resources, 

and commitment  

Legal and ethical 

topics 
• confidentiality, privacy, and security 

issues 

• control and custody of 

information 

• accountability 

• confidentiality, privacy, and 

security issues 

Financial issues  • cost • payment model 

 

 

PHRs historically have not supported the ongoing management of chronic conditions 

through the process of SDM (Ammenwerth, Schnell-Inderst, & Hoerbst, 2012; Bourgeois, 

Mandl, Shaw, Flemming, & Nigrin, 2009; Friedberg et al., 2013). Research regarding how to 

design such systems is lacking (Fiks, Mayne, Karavite, DeBartolo, & Grundmeier, 2014).  

Research will likely require the system to be designed whereby the identified factors are 
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promoted, related barriers are addressed, and specific populations are targeted to examine 

implementation process and monitor uptake (Wells, Rozenblum, Park, Dunn, & Bates, 2014a). 

2.2.4 Evidence of Patient Outcomes 

 Methodologically rigorous evidence on PHRs is relatively limited (Price et al., 2015), 

particularly with respect to youth where great potential for engagement exists (Bush, Connelly, 

Fuller, & Pérez, 2015), but there is a growing international interest aimed at research relating to 

health outcomes (Demiris & Kneale, 2015). Conditions where evidence of benefit with PHR use 

has been reported tends to be chronic conditions like diabetes, likely because it provides a 

feedback loop between monitoring in the PHR and direct behaviours that can be self-managed 

(Price et al., 2015).  

Looking at PHR use in general, evidence indicates an increase in patient engagement in 

self-care activities, patient satisfaction with access to and control over health data, improvement 

in the quality and coordination of care, and productive patient-provider interactions and 

communications (Gee, Paterniti, Ward, & Soederberg Miller, 2015; Kruse, Ozoa, et al., 2015). In 

a systematic review of 26 studies examining evidence for PHR use and diabetes outcomes, 

researchers found PHR use enhanced patient-provider communications, increased overall 

satisfaction with care, expanded access to health information, improved diabetes management 

and patient outcomes such a diabetes distress (Osborn, Mayberry, Mulvaney, & Hess, 2010a). 

Another study, which focused on diabetes and youth, also demonstrated improved patient-

provider communications and quality of patient care (Boogerd, Noordam, Kremer, Prins, & 

Verhaak, 2014). 

It is difficult to generalize which aspect of the PHR provides benefits because current 

system architectural types, design, and functionalities vary tremendously. However, some studies 
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have focused on evidence of patient outcomes from one aspect or function of the PHR such as 

access to health information, communications with providers, or receipt of decision support. For 

example, a PHR which integrated a shared decision-support intervention for the management of 

asthma in youth demonstrated improvement of clinically meaningful outcomes with its use (Fiks 

et al., 2015).  

Studies examining patients’ report of value with access to their health data, including 

clinical notes in provider EHRs, identified such benefits as: confirming and remembering next 

steps, allowing for quicker access to records and results, positive emotions (Gerard, Fossa, 

Folcarelli, Walker, & Bell, 2017), increased preparedness for a clinical encounter, increased 

understanding of their medical condition, and increased adherence to treatment (Nazi, Turvey, 

Klein, Hogan, & Woods, 2014). In fact, Nazi et al. (2014) argued that if access is used as an 

integral part of the care process, including SDM, improvements in health outcomes are also 

likely. In other secured messaging studies, researchers found this method of communication to 

be an important antecedent for access, communication, relationships, and patient self-reported 

data (Nazi, 2013) and is associated with patient satisfaction, better patient-provider interactions, 

and improved patient self-reported health outcomes (Wade-Vuturo et al., 2013).  

PHRs that directly engage patients in an effort to improve their health by offering 

elements such as personalized medical information, health coaches, and secure messaging with 

primary care providers were experienced by patients as enablers of effective communications 

and partnerships with their providers and more proactive self-management (Rief et al., 2017). 

Integrated electronic decision support in PHRs, such as the provision of patient alerts or 

messages, were shown to support patients to act on prevention interventions (Hess et al., 2014; 

Rosenbloom et al., 2012) and in another study which focused on the sharing of decision support 
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tools between a patient and provider system, the researchers found it improved the process and 

quality of care (Holbrook et al., 2009). 

Despite the lack of strong evidence that PHRs increase patient engagement, provide better 

care coordination, and improve patient-provider communications, quality of care, and clinical 

outcomes (Ammenwerth et al., 2012; Goldzweig et al., 2013), the concept of PHRs is still 

strongly favoured for use by both patients and providers and more studies are needed to connect 

PHR use to person-centred process measures, like self-management decision making as well as 

clinical outcome measures (Demiris & Kneale, 2015). Moreover, its use has been argued as 

imperative to support youth with diabetes moving through high-risk periods such as social and 

healthcare transitions (Weitzman, Kaci, Quinn, & Mandl, 2011). 

2.3 Diabetes 

 Diabetes is a chronic disease that occurs when the pancreas produces inadequate or no 

insulin or when the body cannot effectively use the insulin it produces. Both these pathogenic 

processes lead to hyperglycaemia and are generally classified as Type 1 and Type 2 diabetes 

respectively. The diagnosis of diabetes, according to Diabetes Canada (Clinical Practice 

Guidelines Committees, 2018), is made in one of the following ways: 

• Symptoms of diabetes plus random BG concentration ≥ 11.1 mmol/L (200 mg/dL) OR 

fasting plasma glucose ≥ 7.0 mmol/L (126 mg/dL) 

• Two‐hour plasma glucose ≥ 11.1 mmol/L (200 mg/dL) in a 75g oral glucose tolerance 

test  

• Glycated hemoglobin (HbA1c) value of ≥6.5% (not for diagnosis of Type 1) 

 The prevalence of diabetes is on the rise. In 2015, the estimated diabetes/pre-diabetes 

prevalence was 9.1 million Canadians and that is expected to reach 11.4 million by 2025 
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(Diabetes Canada, 2018b). Of those with diabetes today, about 90% have Type 2 diabetes and 

about 10% have Type 1 diabetes (T1D), which mainly develops in children and adolescents. In 

the province of British Columbia (BC), Canada, there are over 1.5 million people aged 5 - 29 

years, with approximately 2,500 diagnosed as T1D and an average age of onset of 15 years and 

4,900 diagnosed with Type 2, with an average age of onset of 23 years (Ke, Sohal, Qian, Quan, 

& Khan, 2015). Diabetes is both the most common endocrine disease and most common chronic 

condition in children (Clinical Practice Guidelines Committees, 2018). In the UK, T1D is the 

second most common chronic disease in children (Dovey-Pearce & Christie, 2013) and its 

prevalence is increasing globally (Sheehan et al., 2015).  

 Once diagnosed, the complications of the disease make its management multifaceted. 

Complications include both acute and chronic issues. Acute complications include diabetic 

ketoacidosis, hyperglycaemic hyperosmolar state, and hypoglycemia. Chronic complications 

affect many organ systems and are responsible for the majority of morbidity and mortality 

associated with this disease, including micro-vascular (retinopathy, neuropathy, nephropathy), 

macro-vascular (coronary artery disease, peripheral artery disease, cerebrovascular disease), and 

non-vascular (gastrointestinal, genitourinary, dermatological, general infections). 

 In terms of disease management, the increasing prevalence of, and complications 

associated with, diabetes makes it increasingly difficult for care providers to supply the 

continuous support required to properly manage the patient population. In addition, most day-to-

day diabetes management happens outside of clinics by the patients themselves - e.g. 

carbohydrate counting or portion control, BG monitoring, and insulin administration for Type 1 

and diet control, and weight and medication management in Type 2, making patient self-

management of diabetes crucial.  
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2.3.1 Self-Management 

 Patient self-management is an imperative aspect of managing a chronic disease in order 

to decrease the onset of complications and improve outcomes. Self-management involves 

engaging in activities that promote health, interactions with providers, adherence to treatment 

interventions, making associated care decisions, and monitoring health status (Amante et al., 

2014). Patient engagement is highly influenced by the patient’s ability to efficiently monitor, 

maintain, and act on their own health needs (Centre for Collaboration Motivation and 

Innovation, 2016). Patient engagement is built on a partnership between individuals, families and 

services that support self-management (Corrie & Finch, 2015). 

 In order to self-manage diabetes, patients require knowledge, skills, tools, involvement in 

decisions, and emotional support (Koller et al., 2015) related to diet, physical activity, 

medications, smoking, monitoring of BG, foot care, mental health and mood, and prevention of 

complications. Many must maintain lifestyle behaviour records such as daily logs of dietary 

intake, exercise, insulin injection, mental health maintenance measurements, and wound 

treatment. However, barriers to routinely embedding self-management education and decision-

support have included providers’ characteristics, such as mind-sets and preconceptions, and 

concerns about time, patient traits, workload and risk, and organizational challenges, such as 

technological systems and system capacity, and supportive payment structures (McGowan, 

2013). 

 Underpinning patient engagement is an active partnership between patient and provider, 

rather than the patient acting as a passive recipient of their care. Specifically, support for self-

management is the systematic provision of education and helpful interventions to increase 

patients' skills and confidence in managing their health, including regular assessment of progress 
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and problems, goal setting, and decision making (Institute of Medicine Committee on the 

Crossing the Quality Chasm: Next Steps Toward a New Health Care System, 2004). There are a 

variety of ways in which this can be successfully achieved, including engaging in shared 

decision making (Corrie & Finch, 2015) and providing electronic interventions. In fact, Amante 

et al. (2014) argue that to improve the health of diabetes patients, the use of innovative 

technology is required for a more integrated care experience. The authors (Amante et al., 2014) 

characterize integrated care as greater care coordination, continuous service over time and 

between visits, improved tailoring to patients’ needs and preferences, and a shared responsibility 

between the patient and care providers. Higher adoption of this electronic media is associated 

with improved clinical outcomes (Pacaud, Kelley, Downey, & Chiasson, 2012). 

2.3.2 Youth  

 Youth is best understood as a period of transition from the dependence of childhood to 

independence and defined by the age group of 15 to 24 years (United Nations Department of 

Economic and Social Affairs, 2008). The literature uses various terms for youth, such as 

adolescent often below the age of 18 and young adult or older youth often above the age of 18. In 

this dissertation they are referred to simply as youth. This period in a young person’s life is one 

of rapid biological changes in conjunction with increasing physical, cognitive, and emotional 

maturity. Many diabetes related self-care tasks can interfere with their drive for independence 

and peer acceptance (Silverstein et al., 2005). Simply said, being a youth with diabetes is a time 

of significant challenge and risk and it is associated with poor clinic attendance (Hynes, Byrne, 

Casey, Dinneen, & O’Hara, 2015), inadequate glycemic control, disease complications, and a 

disengagement with healthcare more generally (Lyons, Libman, & Sperling, 2013; Sheehan et 

al., 2015).  
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2.3.3 Decision Making 

 T1D is always treated with insulin and this requires self-monitoring of BG and decisions 

regarding insulin regimes to help keep BG in an acceptable range – i.e. 4-7 mmol/L as per 

Diabetes Canada guidelines (Clinical Practice Guidelines Committees, 2018). There are an 

astounding number of daily and longer-term decisions required by T1D patients. With today’s 

advances in medicine, there has been an increase in treatment options and while this is good 

news for patients, it can make decision making even more complex (Mulley et al., 2012). Table 

2.5 lists the key decisions required of youth with T1D on a daily and/or longer-term basis (L. 

Kyle, personal communication, January 15, 2016). 

Table 2.5: Daily & Long-term Decisions for Youth with T1D 

Decision Description 

Method of BG 

Monitoring  
• Choose the method of BG monitoring (e.g. basic capillary BG monitor, 

continuous glucose monitor, bio-implants). 

Type of Insulin 

and Mechanism 

of Insulin 

Delivery 

• Choose the method of insulin delivery (e.g. insulin pump, syringe, pen).  

• Choose the type of insulin (e.g. basal-bolus, or Neutral Protamine Hagedorn/ 

Recombinant). This is a more complex long-term decision that would be aided 

by care providers. 

Determination of 

Dosing Algorithm 
• Calculate insulin to carbohydrate ratios (insulin/ basal-bolus), carbohydrate 

targets (Neutral Protamine Hagedorn/ Recombinant), and correction 

factor/sliding scale.  

• Example: if a person ate an equivalent of 30g carbohydrates at breakfast, based 

on an insulin to carbohydrate ratio of 1:15, they would typically use 2 units of 

fast-acting insulin for breakfast. If, upon testing, BG was 7.9mmol/L and 

target BG is 5.0mmol/L, then, given an insulin sensitivity factor (ISF) of 3.6, 

they would need an extra 0.8 units to bring their blood sugar to target. As such, 

they would give 2.8 units of fast-acting insulin at breakfast. 

Effect of 

Activities of 

Daily Living 

• Eating and exercise involve a number of daily self-care decisions. In fact, the 

fear of hypoglycemia, loss of glycemic control, and inadequate knowledge to 

make decisions around exercise management keep people with T1D at least as 

inactive as the general population (Riddell et al., 2017). 

Driving an 

Automobile 
• There are guidelines about driving a motor vehicle and diabetes, including 

achievement of a certain HbA1c, demonstration of BG testing, and 

management of severe low blood sugar.  

• Example: a driver with diabetes would need to be asking a question like, ‘I 

need to drive to ‘x’. Before I drive I need to test my blood sugar. If the BG 

was 4.2mmol/L, I would need to eat a snack and wait 15 minutes to test again 

to ensure a BG of at least 5.5mmol/L before I drive’. 
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Decision Description 

Sick Day 

Management 
• This decision is a very complex involving many decisions during the illness 

experience in order to prevent diabetic ketoacidosis, a life-threatening problem 

that occurs when your blood sugar is too high for too long (hyperglycemia). 

Prevention of 

Hypoglycemia 
• This decision can be complex and has particular implications when alcohol is 

involved (a larger risk factor for youth). The consumption of alcohol can result 

in delayed low blood sugar (hypoglycemia). 

Pregnancy • This decision is complex with different considerations depending on whether it 

was planned. Either way, it will involve many decisions similar, if not more 

structured, than those made by non-pregnant youth.  

 

2.3.4 Issue of Transitions 

 Youth usually experience two significant transitions around the age of 18. One is a 

transition in care from pediatric to adult healthcare services, and the other is a geographical move 

away from home for such things as school or work. At the age of 18, the Canadian healthcare 

system is structured such that the patient no longer receives specialty pediatric healthcare and has 

transferred to adult healthcare settings and services (e.g. endocrinologist, diabetologist). The 

process of transferring between child and adult services has been defined as “the purposeful, 

planned process that addresses the medical, psychosocial, educational and vocational needs of 

adolescents and young adults as they grow up learning to live with their life long health 

condition” (Dovey-Pearce & Christie, 2013 p. 175).  

Typically, patients with T1D who are less than18 years receive healthcare and, in some 

cases transition support, from a hospital-based generalized pediatrician or pediatric 

endocrinologist and pediatric services such as a Diabetes Education Centre, which likely 

included a certified diabetes educator, transition support coordinator, and dietitian. In contrast, 

older youth aged 18-24, normally receive uncoordinated and limited endocrinology and diabetes 

adult care services, due to the paucity of these services as well as primary care provider support 

in their home community, who typically lack specialty knowledge (Thompson Region Division 
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of Family Practice, 2016). Figure 2.4, adapted from a policy paper by BC’s physicians (Doctors 

of BC, 2012), illustrates two significant transitions for youth with diabetes: (a) transition in care 

and accountability; and (b) geographical transition. 

 

Figure 2.4: Transitions of care for youth with diabetes 

 

 For youth up to the age of 18, care providers (including parents) are accountable for care 

(e.g. scheduling patient appointments, education, and monitoring), care is coordinated and 

offered via a co-located team approach, and relationships are well established. In stark contrast, 

after a youth turns 18, the patient is now accountable for their care, care is uncoordinated, 

paternalistic, and provided by a limited number of autonomous specialists, requiring the 

establishment of new relationships. This care and accountability transition (Gap #1) occurs at a 

pivotal time in the life of an emerging adult who, in addition to undergoing a plethora of 

biological, physical, cognitive, and emotional changes and a drive for independence and peer 
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acceptance, is often making a geographical move away from home to begin school or work (Gap 

#2).   

 Youth with a chronic illness like diabetes have the greatest risk for a decline in their 

health and health management during this transition-age (Los, Ulrich, & Guttmann-Bauman, 

2016). In fact, the proportion of patients with diabetes meeting guideline targets drops from 45% 

at age 10-14 years, through 32% at age 15-19 years, to 16% at age 20-24 years (Doctors of BC, 

2012). While youth can perform the tasks of diabetes self-management, they need to be engaged 

in self-management decision making in order to transition to more independent self-care 

behaviours (Silverstein et al., 2005). In a BC Medical Association’s policy paper, Closing the 

Gap: Improving Youth Transitions to Adult Care in BC, successful transition was defined as 

“uninterrupted, coordinated, developmentally appropriate, and psychologically sound healthcare 

to young adult patients as they move out of pediatric care and into the care of adult healthcare 

provider” (Whitehouse, 2015, p.70). 

 HIT innovations can support these transition gaps by enhancing access to patient data, 

self-management tools, and support needed in order to engage patients in decision making 

(Haddad & Chetty, 2012). Further, HITs such as PHRs are argued to be the paradigm shift that is 

so desperately needed to address the risks associated with healthcare transitions of youth with 

diabetes: improving adherence, decision making, and monitoring (Weitzman et al., 2011).  

2.3.5 Diabetes Information Technologies  

 For more than four decades, the self-monitoring of blood glucose (SMBG) using a 

glucose meter and finger sticks for capillary blood samples has been the ‘gold standard’ for 

glucose monitoring, and the majority of young people with T1D use SMBG as their main method 

to assess BG (Prahalad, Tanenbaum, Hood, & Maahs, 2018). This approach requires patients to 
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test BG levels, interpret the results, and in turn make decisions about what behaviours and 

actions they will engage to mitigate any highs and lows. Today, enhanced glucose meters 

integrate with the online app of the proprietary device on a smartphone and allow patients to 

program their insulin-to-carbohydrate ratio, correction factor, and target BG into the meter, 

which enables it to recommend the next insulin dose based on BG and carbohydrate intake 

(Ramchandani & Heptulla, 2012). Although an increased frequency of SMBG has been strongly 

associated with lower levels of HbA1c in the T1D Exchange registry of participants in the 

United States (Miller et al., 2013), it only provides glucose measurements as snapshots in time.  

 Over the past decade or so, continuous glucose monitoring (CGM) was introduced. The 

various and evolving CGM devices record the glucose via a bio-sensor inserted into the 

subcutaneous tissue, which transmits the values to a reader that is worn by the patient. CGM can 

provide multiple values, along with the rate and direction of glucose changes in the blood. Most 

CGM devices comprise alarms and the ability to change thresholds. Some require finger sticks to 

calibrate and others are factory-calibrated and require the user to upload the trend data to an 

online app for viewing. With continued use, CGM has been shown to decrease the incidence of 

hypoglycemia and decreasing HbA1c  levels (Juvenile Diabetes Research Foundation 

Continuous Glucose Monitoring Study Group, 2010). CGM also has benefits for quality of life, 

such as improvements in diabetes distress (Polonsky, Hessler, Ruedy, & Beck, 2017); however, 

in 2015, CGM usage of the T1D Exchange registry in the United States was only 6.5% among 

children and youth, aged 2–25 years (Miller et al., 2015). Advances in glucose monitoring 

technology have resulted in improvements in accuracy and the ability to transfer data between 

glucose meters and insulin delivery devices (Ramchandani & Heptulla, 2012) as well as 

developments related to non-invasive glucose monitoring devices (“ktrack-glucose,” n.d.). 
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 In terms of insulin delivery devices, the wearable insulin pump (continuous insulin 

infusion) using a small subcutaneous catheter has become a valuable alternative to multiple daily 

injections using an insulin pen (Prahalad et al., 2018). Insulin pumps can be programmed to 

infuse insulin continuously at low hourly rates (basal infusion) and include bolus calculators, 

which help the user determine the bolus dose based on the amount of carbohydrate consumed 

and the prevailing blood glucose levels. Consistent use of insulin pumps has shown an 

improvement in HbA1c values and a decreased incidence of severe hypoglycemia (Karges et al., 

2017) and may have positive effects on quality of life in young people with T1D (Fox, Buckloh, 

Smith, Wysocki, & Mauras, 2005). 

 Like HITs in general, technologies for diabetes are evolving rapidly. The more recent 

insulin pump technologies integrate the CGM device. In fact, the current state of innovation, the 

artificial pancreas, is an automated system that mimics physiological functioning of the normal 

endocrine pancreas using pumps to continuously adapt hormone delivery based on changes in 

glucose levels which are measured by glucose sensors (Unnikrishnan, Sharma, Mohan, & 

Ranjani, 2018). An artificial pancreas uses man-made technology to match the way a human 

pancreas works. Today, there are three main artificial pancreas systems being worked on by 

researchers, with the earliest versions of the artificial ‘organ’ existing outside the body:  

1. Closed-loop artificial pancreas comprised of a CGM patch on the skin that communicates 

wirelessly with the insulin pump worn externally, with automated basal rate adjustments 

to minimize both hypoglycemia and hyperglycemia. It does not require manual meal-time 

boluses. The CGM measures BG levels and the result is fed into a small computer using 

predictive algorithms to calculate how much insulin to deliver. Studies have shown both 

adolescents and adults spend an increased time in target, gain further improvement in 
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HbA1c levels, and experience a decreased incidence of severe hypoglycaemia with use 

(Garg et al., 2017). 

2. Bionic pancreas (dual infusion pump) comprised of two pumps worn externally which 

deliver insulin and glucagon respectively, and CGM that communicates wirelessly with a 

smartphone app to calculate the required doses needed. A study on safety and 

effectiveness of automated glycemic management with a bionic pancreas compared with 

insulin pumps in adolescents with T1D found the mean BG level and mean frequency of 

interventions for hypoglycemia were lower with use (Russell et al., 2014). Patients in the 

study were required to record meal data to the bionic pancreas through the user interface. 

3. Implanted artificial pancreas is an insertable device that uses a gel filled with insulin 

which responds to changes in blood glucose levels (“Artificial Pancreas,” n.d.).  

 Interestingly, the tech-savvy ‘Do-It-Yourself’ community worldwide are building their 

own artificial pancreases using open source program code (“NightScout DIY Artificial 

Pancreas,” n.d.; “Open APS,” n.d.). Along with the associated benefits are the accompanying 

risks involved with the use of any of these diabetes technologies. As an example, insulin pumps 

may see errors of insulin infusion due to such things as pump failure, infusion site problems, 

insulin stability issues, or user error. Such errors may expose patients to significant hazards with 

important, and potentially life-threatening decisions to be made (Unnikrishnan et al., 2018). 

 Advances in technology for diabetes are numerous and, in addition to those discussed 

above, include diabetes-specific patient portals and numerous mobile device apps for education 

and other diabetes management needs. Further, the use of technologies like telemedicine and 

EHR systems represent significant progress in improving the delivery of diabetes care and 

monitoring its outcomes (Unnikrishnan et al., 2018). According to Los, Ulrich, & Guttmann-
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Bauman (2016), successful integration of information technologies for diabetes in transition-age 

patients could be addressed by its targeted use, such as: (a) insulin pump and CGM devices 

integrated with other devices like a smartphone to facilitate real-time decision making; (b) virtual 

visits via telehealth technology; and (c) interconnected EHR platforms, designed in a user-

friendly fashion, to enable timely exchange of data between patient and care providers. 

2.3.6 Engagement and the Use of Technology  

 Youth have embedded technology into their everyday lives whether as an online gamer, 

surfer, texter or social media enthusiast. Looking for health information to support self-

management decision making is one of the most widespread uses of the internet, and the role of 

online communities for supporting information needs of patients has become particularly 

important. Evidence had shown that patients with chronic diseases gain valuable insight and 

support via social networks for disease management strategies (Danis et al., 2015) and emotional 

comfort from sharing opinions about treatment decisions and medication side effects through 

blogs and video logs (Hamm et al., 2013). In a study of 134 adolescents with T1D, aged 12-17 

years, better glucose control was associated with greater sharing of diabetes personal health 

information (Vaala, Lee, Hood, & Mulvaney, 2017). In Canada, a group of young adults with 

diabetes have set up a social networking site, “Young and T1’, to avoid the experience of being 

alone and to support self-management decision making after their transition to adult care and 

beyond (“Young & T1,” n.d.).  

 In a consumer survey of patient engagement of over 9000 people in 9 countries, nearly 

50% of those aged 18-24 years reported using or being likely to use online resources to track 

their health with most of them stating that they would monitor their chronic condition using a 

mobile app (Accenture, 2013). Moreover, almost half to upwards of 80% of people in this age 
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group reported the importance of full electronic access their health record, secure online 

communications with care providers and electronic reminders to support care management 

(Accenture, 2013). Youth with diabetes exploit various technologies to monitor BG (e.g. 

internet-based BG monitoring apps) and to seek support with care management and decision 

making (e.g. virtual social networks such as ‘Patients Like Me’ or ‘Inspire’). A systematic 

review of 27 studies of internet-based BG self-monitoring systems identified positive effect on 

glycemic control (Tildesley, Po, & Ross, 2015). In fact, the technique of self-monitoring has 

been identified as the single most effective technique for patient engagement (Danis et al., 2015). 

The use of an internet-based insulin pump monitoring system was associated with improvements 

in BG control in children with T1D (Corriveau, 2008). 

In a systematic review of 19 studies on the use of various communications technologies 

(e.g. video-conferencing, web-based forums, email, SMS text) between youth with diabetes and 

providers, ten studies showed an improvement in HbA1c and some evidence of positive impact 

on sharing information, enabling informed decision making, and promoting health behaviours 

(Sutcliffe et al., 2011). Additionally, 15 of the 19 studies indicated an increased frequency of 

contact between youth with diabetes and providers but findings were inconsistent of an 

association between improvements in HbA1c and increased contact (Sutcliffe et al., 2011). In a 

study which examined the design and implementation of a mobile app to support self-

management of T1D in adolescents, Cafazzo et al. (2012) found youth desired a system that: (a) 

automatically transferred BG readings; (b) included the use of their virtual social communities; 

and (c) integrated the concept of gamification, whereby routine actions are rewarded. In the same 

study, the implementation of a system which included these design features resulted in the daily 

average frequency of BG measurement increasing by 50 percent (Cafazzo et al., 2012).  
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 Few studies have focused on interventions to support youth in self-management decision 

making (Feenstra et al., 2014). Yet, innovative ubiquitous technologies may be the required and 

missing approach to engaging and supporting youth with diabetes in decision making, 

supplementing face-to-face support, and providing access to information (Harris, Hood, & 

Mulvaney, 2012) and more effective glucose control (Lim et al., 2011). To this end, youth have 

identified interest in and advantage of the use of PHR technology, citing such things as 

opportunities for virtual interaction. Given that geographic relocation of youth is commonplace, 

SDM via PHR could support integrated, coordinated care, communications, and mobile access 

anywhere and anytime to aid self-care (Nguyen, 2011). Further, patient-specific educational 

resources and decision aids can be integrated to facilitate action in relation to shared decision 

making (Krist, 2011). There is a need for more comprehensive interventions in which several 

tools and technologies are integrated in order to manage diabetes (El-Gayar et al., 2013). Kruse 

et al. (2015) specifically argue for the use of PHRs to augment self-management of diabetes in 

youth. 

2.4 Application of Theory 

 A theory acts as a guide for modelling a structure and comprises a set of interrelated 

concepts which offer a systematic view of a phenomenon for the purpose of explaining or 

predicting (LoBiondo-Wood, Haber, Cameron, & Singh, 2014).  

 Implementing a HIT intervention requires and provides an opportunity for broader 

sociotechnical change within an organization as compared to an emphasis on the technology 

change alone. These changes both shape and are shaped by the social environment in which they 

are implemented and by the related combinations of both the individual and collective beliefs, 

behaviours, and activities of people in the organization. The cornerstone of the sociotechnical 
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approach is that any organizational systems will be successful only if the interdependency of the 

social and technical subsystems is explicitly recognized and optimized (“Socio-technical 

Theory,” 2016). Given the complexity of the healthcare system, the sociotechnical approach may 

be the most powerful way of explaining systems behaviour and therefore it is fitting to apply 

such an approach to research into the design and implementation of HIT interventions (Eason, 

2014).   

2.4.1 Normalization Process Theory 

NPT is focused on how knowledge is held, transferred, and created within and across 

groups and seeks to understand the work that actors (e.g. patients, providers) have to do to 

implement new knowledge or technology in practice. Similar to theories of actor networks and 

diffusion of innovation, NPT pays attention to the legitimacy of the intervention and the role of 

lead actors; it is concerned with understanding trust and interpersonal relationships within social 

organizations as they impact on the introduction of innovation (McEvoy et al., 2014). In essence, 

NPT seeks to explain the work individuals and groups have to do for a new technology or 

practice to become integrated in routine practice. 

 NPT focuses on what people do – i.e. their contributions  to the social processes by which 

innovations are implemented, embedded and integrated in social contexts (May, 2013). NPT 

holds the view that many interventions implemented in healthcare settings are subject to a 

complex interplay between features of the intervention itself, the actions of individuals involved 

in the process, and aspects of the physical and social environment in which the implementation 

activities are undertaken (Finch, Mair, O’Donnell, Murray, & May, 2012). The implementation 

of technology in its social context involves the activities that occur between making an adoption 

commitment and the time that the innovation becomes part of the organization's routine, ceases 
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to be new, or is abandoned. The behaviour of those users over time evolves from avoidance, 

through compliant use to skilled consistent use (May & Finch, 2009). While NPT does not offer 

a definition of the term ‘normalization’, it may be referred to as the state when a new practice 

‘fits in’ with the work of individuals and the context of practice and no longer requires additional 

effort (Finch et al., 2012). 

 Initially a model, the Normalization Process Model was developed to understand and 

evaluate the conditions of normalization of complex interventions in practice and included only 

the constructs of one of the current four mechanisms, ‘collective action’ (May, 2006). Upon 

further empirical applications and the additional of new constructs that accounted for how people 

made sense of an intervention (‘coherence’), participated in it (‘cognitive participation’), and 

appraised what they did (‘reflexive monitoring’), the model became a theory (May et al., 2011). 

Like all theories, NPT is build up around a set of constructs, causal and relational mechanisms 

and leads to verifiable and testable knowledge claims (Finch et al., 2012).   

 The key mechanisms and constructs of NPT initially emerged from a large cohort of 

studies that drew on a range of qualitative methods and methodologies, over an array of health 

and social care contexts (May et al., 2011). The NPT describes those determinants that have been 

found to influence promotion or inhibition of complex interventions, but it also offers a 

foundation on which the probability of successful implementation of complex interventions can 

be judged (May et al., 2011). 

 In NPT, the social organization of the work is described as implementation, the making 

of practices routine elements of everyday life as embedding, and the sustainment of embedded 

practices in their social contexts as integration (May & Finch, 2009). It is postulated that 

practices become routinely embedded in social contexts as the result of people working, 
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individually and collectively, to enact them, and that the production and reproduction of a 

practice requires continuous contributions by individuals to sustain the integration in its social 

context. There are four sets of social mechanisms that characterize different kinds of 

‘normalization work’, and each require particular kinds of contributions from individuals and 

organizations that promote or inhibit the routine embedding; including: (a) coherence – processes 

driven by contributions of meaning; (b) cognitive participation – processes driven by 

contributions of commitment; (c) collective action – processes driven by contributions of effort; 

and (d) reflexive monitoring – processes driven by contributions in appraisal (May et al., 2011). 

These processes are dynamic and contingent, and their production and reproduction evolve over 

time. The work of a few key researchers (Elwyn, Légaré, Weijden, Edwards, & May, 2008; May 

& Finch, 2009) is adapted to illustrate the process of embedding an intervention in its social 

context via the core social mechanisms and agentic contributions framed by NPT (Figure 2.5). 

These mechanisms and contributions are limited by the operation of norms and conventions.
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Figure 2.5: Normalization Process Theory Applied to the Implementation of an Intervention 
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 For each of the four mechanisms, NPT identifies four processes, or constructs, and makes 

claims about the specific investments made by the agents on which the embedding of an 

innovation depends. For the purposes of this research, SDM via PHR is used to bring to light the 

challenges of implementation of such an intervention– e.g. asking patients and providers to 

interact differently, by re-orienting treatment, management, and decisions around patient 

preferences in combination with medical evidence, using HIT tools. The implementation of an 

SDM via PHR system also requires a focus on the ways in which it is resourced as a reworked 

practice. Leaning on the work of May (2013) and using SDM via PHR as the new system to 

implement within its social context, the sixteen analytical NPT propositions are adapted and 

applied in this dissertation to aid in understanding the effects of the social mechanisms through 

which the implementation processes are formed. 

 Collective action is the work involved in enacting SDM via PHR. Embedding SDM via 

PHR is dependent on contributions of collective action whereby challenges may arise when 

patients and providers ‘make use’ of the system in practice. The NPT description begins with the 

mechanism of collective action and its underlying four propositions (Table 2.6).  

Table 2.6: NPT Propositions for Collective Action 

Proposition NPT construct 

1 the embedding of SDM via PHR depends on patient and providers investing in 

the practice by doing the work that the innovation brings 

interactional 

workability 

2 the embedding of SDM via PHR depends on patient and providers investing in 

the practice by trying to allocate and equip themselves and others to do the 

work 

skill set 

workability 

3 the embedding of SDM via PHR depends on patient and providers investing in 

the practice by making reliable knowledge about the tasks and the resources to 

support and execute the practice 

relational 

integration 

4 the embedding of SDM via PHR depends on patient and providers investing in 

the practice by supporting and resourcing tasks in their social context 

contextual 

integration 
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 Cognitive participation is the commitment work of SDM via PHR. Given that there are 

important reactions that modifying a deeply embedded pattern of patient-provider interactions 

will elicit, and which act to promote (or not) the incorporation of SDM via PHR into the clinical 

encounter, patients and providers make contributions that intervene in the participatory processes 

at the level of cognition. NPT offers four propositions for the mechanism of cognitive 

participation (Table 2.7). 

Table 2.7: NPT Propositions for Cognitive Participation 

Proposition 
NPT 

construct 

1 the embedding of SDM via PHR depends on patient and providers investing in the 

practice by bringing it into being in specific times and places 

initiation 

2 the embedding of SDM via PHR depends on patient and providers investing in the 

practice by producing and reproducing agreement about who should participate, and 

why, to promote a legitimate and shared view of its use 

legitimation 

3 the embedding of SDM via PHR depends on patient and providers investing in the 

practice by persuading others to participate in it 

enrollment 

4 the embedding of SDM via PHR depends on patient and providers investing in the 

practice by producing and reproducing the networks of participants necessary to 

realize the practice, and to ensure their continued commitment 

activation 

  

 Coherence is the sense-making work of SDM via PHR. To ensure SDM via PHR is a 

coherent solution, users must distinguish different kinds of practice and their differing purposes. 

NPT offers four propositions for the mechanism of coherence (Table 2.8). 

Table 2.8: NPT Propositions for Coherence 

Proposition NPT construct 

1 the embedding of SDM via PHR depends on patient and providers investing in 

the practice by producing and reproducing the practice as a qualitatively 

different and ethically superior form 

differentiation 

2 the embedding of SDM via PHR depends on patient and providers investing in 

the practice by requiring participants to make sense of a shared version about 

what must be done and how 

communal 

specification 

3 the embedding of SDM via PHR depends on patient and providers investing in 

the practice by producing and personalizing knowledge about its purpose and 

value and using it to improve the quality of their own contribution to the 

practice 

individual 

specification 

4 the embedding of SDM via PHR depends on patient and providers investing in 

the practice by linking the practice to a reframed set of norms and values 

internalization 
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 Reflexive monitoring is the appraisal work of SDM via PHR. An important component of 

embedding SDM via PHR is demonstrating its use has actually taken place and has had 

measurable effects. NPT offers four propositions for the mechanism of reflexive monitoring 

(Table 2.9).  

Table 2.9: NPT Propositions for Reflexive Monitoring 

Proposition NPT construct 

1 the embedding of SDM via PHR depends on patient and providers investing in 

the practice by collecting and collating information about the effects and 

assessing collective utility and value 

systemization 

2 the embedding of SDM via PHR depends on patient and providers investing in 

the practice by engaging in shared evaluations of contributions and tasks 

communal 

appraisal 

3 the embedding of SDM via PHR depends on patient and providers investing in 

the practice by individual assessment of utility and value that informs changes 

in patterns of participation and action 

individual 

appraisal 

4 the embedding of SDM via PHR depends on patient and providers investing in 

the practice by shaping and changing the way it is enacted 

reconfiguration 

 

Table 2.10 maps the agentic contributions involved in embedding SDM via PHR that can 

be contextualized in relation to the social mechanisms outlined by NPT, and is adapted from the 

work of (Gallacher, May, Montori, & Mair, 2011; Mair et al., 2012; May, 2013).   
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Table 2.10: Agentic Contributions and Social Mechanisms in Embedding a Practice 

Agentic contributions and NPT social mechanisms involved in embedding SDM via PHR 

Agentic 
Contributions 

Social Mechanisms 

Coherence  
 

Cognitive 
Participation  

Collective Action  Reflexive 
Monitoring  

Normative 
restructuring 

Differentiation: 
Clear understanding 
of how SDM via PHR 
differs from existing 
practice 
(Proposition 9) 

Legitimation: 
Individuals 
believe it is right 
for them to be 
involved 
(Proposition 6) 

Contextual 
integration:  
SDM via PHR is 
supported and 
resourced within 
its social contexts 
(Proposition 4) 

Systematization: 
SDM-PHR 
benefits and 
issues are 
identified or 
measured 
(Proposition 13) 

Reworking 
conventions and 
group processes 

Communal 
specification: 
Shared 
understanding of 
the purpose and 
expected benefits 
of SDM via PHR 
(Proposition 10) 

Enrollment: 
Individuals ‘buy 
into’ the idea of 
SDM via PHR 
and persuade 
others to 
participate 
(Proposition 7) 

Relational 
integration: 
Making and 
communicating 
reliable knowledge 
about SDM via PHR 
(Proposition 3) 

Communal 
appraisal:  
Shared evaluation 
of contributions 
to and value of 
SDM via PHR  
(Proposition 14) 

Enacting 
practices 

Individual 
specification: 
Individuals have a 
clear understanding 
of their specific 
tasks and 
responsibilities in 
the implementation 
of SDM via PHR 
(Proposition 11) 

Initiation: 
Individuals are 
willing to drive 
the 
implementation 
(Proposition 5) 

Interactional 
workability: 
Individuals 
operationalize 
tasks of SDM via 
PHR and produce 
outcomes 
(Proposition 1) 

Individual 
appraisal: 
Individuals 
evaluate 
contributions to 
and value of SDM 
via PHR  
(Proposition 15) 

Projecting 
practices into 
the future 

Internalization: 
Individuals 
understand the 
value and benefits 
of SDM via PHR 
(Proposition 12) 

Activation: 
Individuals can 
sustain 
commitment 
and 
contributions to 
SDM via PHR 
(Proposition 8) 

Skill set 
workability:  
Roles and 
responsibilities are 
clearly allocated 
(Proposition 2) 

Reconfiguration: 
Individuals 
attempt to alter 
SDM via PHR 
(Proposition 16) 

2.4.1.1 Use in Research 

 Although NPT is a relatively new theory, it has been used to inform the development and 

evaluation of complex clinical interventions, examine the work processes entailed in 

implementing treatment regimens into patients’ routines, inform the redesign of self-
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management interventions, and support the development, application, and implementation of 

HITs in a wide variety of contexts (May et al., 2018). NPT also offers a valuable set of 

conceptual tools for the understanding of implementation as a dynamic process (May et al., 

2018). Its application in studies has seen a wide spectrum of use in term of mechanisms and 

constructs. Some studies framed the research using all four mechanisms and related constructs, 

while others focused only on one mechanism with one or two of its related constructs. For 

example, studies have investigated factors related to the collective action mechanism (Aarts et 

al., 2015; Elwyn et al., 2008; Gask et al., 2010; Murray et al., 2011; Vassilakopoulou & Grisot, 

2014). 

 The constructs of collective action were used successfully as a framework to identify 

facilitators and barriers to the implementation of decision-support technologies and insight into 

factors influencing the introduction of new technologies into contexts where negotiations are 

characterized by asymmetries of power and knowledge (Elwyn et al., 2008). 

 The constructs of collective action provided a conceptual structure for both guiding and 

analyzing the process by which an intervention of collaborative care for depression is optimized 

for testing in a subsequent full-scale implementation (Gask et al., 2010). 

 The findings of a study by Vassilakopoulou & Grisot (2014) on the reported barriers to 

electronic communications between patients and providers indicated that the constructs of 

collective action as a theoretical framework facilitated understanding of the experiences of the 

work at both the individual and organizational level and lay a foundation for orienting organized 

implementation efforts. 
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 The constructs of collective action were successfully used as a framework to identify 

patients’ and providers’ experience with the implementation of an online infertility community 

as a component of usual care (Aarts et al., 2015). 

 Finally, the collective action components of NPT provided a model to explain observed 

variations in implementation processes of HIT interventions which may be useful in drawing 

implementers’ attention to potential problems (Murray et al., 2011). 

 In more recent years, other investigations have focussed on the application of NPT via all 

four mechanisms. The use of all four NPT mechanisms provided a conceptually rich framework 

to successfully study, with depth and breadth, the cognitive and behavioural implementation 

processes of various interventions (Burridge et al., 2015; Dickinson et al., 2017; Gallacher et al., 

2011; Hall, Wilson, Stanmore, & Todd, 2017; Johnson et al., 2017; Lloyd, Joseph-Williams, 

Edwards, Rix, & Elwyn, 2013; Tazzyman et al., 2017; Tiedje et al., 2013).  

 The four NPT mechanisms and their related constructs identified facilitators and barriers 

to the implementation of cognitive stimulation therapy in dementia care in a qualitative study 

(n=24) resulting in key recommendations around the importance of sense-making to the 

implementation at the individual, organizational, and system levels (Dickinson et al., 2017). 

 The four NPT mechanisms were used in a prospective intervention study (n=75) to 

successfully develop and drive the implementation of an evidence-based nutrition guideline in 

neonatal intensive care (Johnson et al., 2017). In the study, the guidelines were aimed at 

encouraging coherence and cognitive participation by being clear about the reasoning behind the 

approaches used and how to use them, and the dissemination of measured benefits was used to 

aid reflexive monitoring. This approach drove the collective use of the guidelines to around 80 

percent (Johnson et al., 2017). 
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 Patients’ experiences with diabetes and self-care within a model of family physician-led 

integrated diabetes care were explored in a qualitative study (n=30) using the four NPT 

mechanisms (Burridge et al., 2015). The study illustrated the work of patients to manage 

multiple provider relationships and the need for providers to take a flexible, interactive approach 

to foster trust and enable better diabetes care (Burridge et al., 2015). 

 The four NPT mechanisms were used in a qualitative study (patients (n = 22), providers 

(n = 19), and video-recorded consultations (n = 44)) provided rich insight into the experience 

with the use of decision aids for SDM during the clinical encounter (Tiedje et al., 2013). The 

study showed that decision aids may be used by patients and providers in multiple ways and can 

support any model of decision making on the spectrum from paternalistic through informed to 

shared decision making (Tiedje et al., 2013). 

 In a qualitative study (n = 31) of providers’ experiences with implementing SDM, Lloyd 

et al. (2013) found the use of all four NPT mechanisms uncovered the intense work of ensuring 

teams have a shared understanding of the purpose of involving patients in decisions, and undergo 

the attitudinal shifts that many providers feel are required when comprehension goes beyond 

initial interpretations. The study uncovered diverse and conflicting attitudes toward SDM, often 

missing the process of sense-making – i.e. coherence (Lloyd et al., 2013). 

 The implementation of monitoring technologies in care homes was studied qualitatively 

(n = 36) by Hall et al. (2017) using all four NPT mechanisms and found that implementation is 

facilitated by careful and well-planned approaches, in which staff training moves beyond 

functional instruction to include deeper discussion about the expected benefits and challenges. 

 The four NPT mechanisms were used in a qualitative study (n=47) to assess the burden 

associated with treatment among patients living with chronic heart failure (Gallacher et al., 
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2011). The finding offered a deep understanding of the experiences of the work at the individual 

and organizational levels and demonstrated the usefulness of the full NPT framework to lay the 

foundation for a new target for treatment and quality improvement efforts towards patients living 

with chronic heart failure (Gallacher et al., 2011). 

 Finally, in a qualitative study (n = 60) the use of the four NPT mechanisms had an 

intuitive relevance and provided a useful explanatory framework for understanding the 

implementation of a broad and complex revalidation policy with wide ranging implications for 

an entire medical profession (Tazzyman et al., 2017). 

 Ultimately interventions must be designed to fit into routine clinical practice, including 

alignment with patients’ expectations, disease self-management practices and information needs, 

organizational routines and culture, and provider incentives in order for desired outcomes to be 

attained (Van Der Krieke et al., 2013). There is a growing number of researchers who have made 

an a priori choice to use NPT in their research (McEvoy et al., 2014), and its applicability to the 

different stages of system design life cycle make it appealing. In this way NPT is perfectly 

situated to be used during the design and pre-implementation phase of SDM via PHR to 

determine the potential of the HIT innovation to integrate into routine use for youth with diabetes 

and their care providers. 

2.5 Summary 

 In this chapter, SDM is argued as an important component to diabetes self-management 

and the use of PHR technology is identified as a promising approach to overcoming barriers to 

its implementation to support youth with diabetes in self-management decision making. The 

application of NPT to a study of SDM via PHR is well suited as it offers a foundation on which 
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the possibility of successful implementation can be judged and as such can inform, guide, and 

structure the design, data collection, and analysis of an evaluation study. 
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CHAPTER 3 LITERATURE REVIEW 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 3 details the methodology and results of a scoping 

review of the literature. The review questions arise from 

the broader research aim presented in Chapter 1.  
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In the two previous chapters, the introductory and background chapters, the challenges 

and promise of implementing SDM via PHR technology for youth with diabetes to support self-

management decision making is made evident. To-date, few studies, and no systematic or 

scoping reviews, have addressed the design and implementation of SDM with the use of PHR 

technology. Many previous systematic and scoping reviews have provided insight on either SDM 

or PHR. Grouped by topic, Table 3.1 identify key systematic and scoping reviews of relevance. 

Table 3.1: systematic and scoping reviews 

Topic Systematic or Scoping Review of the Literature 

Shared Decision Making • Where Is the Evidence? A Systematic Review of Shared Decision 

Making and Patient Outcomes (Shay & Lafata, 2015) 

• Barriers and facilitators to implementing shared decision making in 

clinical practice: update of a systematic review of health 

professionals’ perceptions. (Légaré et al., 2008) 

• Knowledge is not power for patients: A systematic review and 

thematic synthesis of patient-reported barriers and facilitators to 

shared decision making (Joseph-Williams et al., 2014) 

• Patient preferences for shared decisions: a systematic review 

(Chewning et al., 2012b) 

Personal Health Records • Conditions potentially sensitive to a Personal Health Record (PHR) 

intervention, a systematic review (Price et al., 2015) 

• Patient web portals to improve diabetes outcomes: a systematic 

review (Osborn, Mayberry, Mulvaney, & Hess, 2010b) 

• Patient portals and the management of pediatric chronic diseases – a 

systematic literature review (Kruse, Ozoa, et al., 2015) 

• Personal health records: a scoping review (Archer et al., 2011) 

• A Systematic Review of Electronic Portal Usage Among Patients 

with Diabetes (Amante, Hogan, Pagoto, & English, 2014) 

Youth Transition from 

Pediatric to Adult Care 
• Improving the transition between paediatric and adult healthcare: a 

systematic review (Crowley, Wolfe, Lock, & McKee, 2011) 

Implementing Decision 

Support in Routine Clinical 

Practice 

• “Many miles to go …”: a systematic review of the implementation 

of patient decision support interventions into routine clinical practice 

(Elwyn et al., 2013) 

 

In order to map the literature on SDM via PHR and create an opportunity to identify key 

design and implementation issues, gaps in research and the types and sources of evidence, a 



 

61 

 

 

scoping review was carried out to inform the research according to an enhanced Arksey and 

O’Malley’s methodological framework as defined by Daudt et al. (2013). For the purpose of this 

scoping review, the following definitions were employed. SDM is a collaborative process which 

involves the active participation of both patients and providers in healthcare treatment decisions 

which comprise exchange of information, discussion of best scientific evidence and patient 

preferences at a particular point in time, and determination of treatment plans (Charles et al., 

1997; Montori, n.d.). A PHR is a patient-facing electronic health record system through which 

individuals can access, manage and share their health information, and that of others for whom 

they are authorized, in a private, secure and confidential environment to support person-centred 

care (Archer et al., 2011; Markle Foundation: The Personal Health Working Group, 2003). 

3.1 Methods 

The scoping review method, a rigorous literature review procedure, is an appropriate 

method to systematically scan and evaluate which studies are within or out of the scope of the 

research area that is explored for evidence (The Joanna Briggs Institute, 2015). Other types of 

literature review methods were considered, such as systematic review and meta-analysis, which 

share similar activities such as the collection, evaluation, and presentation of available research 

evidence in a systematic manner. However, a scoping review was chosen because an initial 

review of literature indicated that there is little literature with methodological rigour on the 

provision of the SDM process using PHR; as such, it is the best fit for this research purpose with 

the emphasis placed on the scoping technique to “map” relevant literature in the field of interest 

in terms of potential size and scope (Grant & Booth, 2009). The scoping method is effective in 

identifying gaps in the evidence base where no research has been conducted and identifying 
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emerging results in new fields of research. The methodological framework of Arksey and 

O’Malley (2005), enhanced by Daudt et al. (2013) was followed; whereby, the five stages of a 

scoping review were carried out: (i) identify the research question, (ii) identify relevant studies, 

(iii) select studies, (iv) chart the data, and (v) collate, summarize, and report the results. Ethics 

was not required for this review. The ensuing sections describe the methods we followed. 

3.1.1 Identifying the Research Question 

Drawing on the expertise of the research team and a preliminary review of the literature, the 

overriding research aim was defined as follows: what is the extent of published evidence on 

SDM via PHR in terms of system design and effect? Of particular interest is the relevance to 

Type1 diabetes in the transition period from child to adult healthcare. The rationale behind this 

broad question was the increased relevance of person-centred healthcare, specifically SDM in 

clinical practice, the increased use of patient-facing innovative health information technologies 

and the current lack of consensus in the literature on how best to design these tools to support 

self-management and decision making.  Although there is extensive literature on SDM or PHR 

technology respectively and a number of editorial and opinion papers arguing for PHR as a 

solution to implementing SDM, there is little literature with methodological rigour on the 

provision of the SDM process using PHR. Therefore, based on a combination of informal 

discussions and a preliminary review of the published topics, two focus areas and their related 

research question(s) were developed for the scoping review. 
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3.1.1.1 Design Theme 

The research questions related to the system design theme for implementing SDM via 

PHR were:   

• What types of research methods are being employed to study SDM via PHR? Is SDM 

as a whole process being studied or only certain elements of the SDM process? What 

patient subgroups and clinical conditions are SDM via PHR systems being developed 

for?   

• What PHR architectural design for SDM is being investigated?  

• What is the enabling functionality of PHR for SDM?  

• What other SDM-PHR design and/or implementation issues are identified? 

3.1.1.2 Impact Theme 

The research question related to the impact theme for implementing SDM via PHR was:   

• Has implementing SDM via PHR demonstrated impact; specifically, an improvement 

in patient outcomes? What types of patient outcomes? Is it relevant for particular 

patient subgroup or disease?  

3.1.2 Search strategy: Identifying Relevant Articles 

For the scoping review, the identification of articles was approached in multiple steps, 

first targeting electronic literature databases. Once relevant material was selected from this 

source, the grey literature was searched (e.g. ProQuest Dissertations and Theses, technical 

reports, organization websites, and conferences) to increase the capture of relevant material. The 

search was conducted between June-December 2015. Searches were limited to the English 
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language and published between the years 2005-2015 which focused findings on technically 

more modern PHR’s (e.g. accessible via mobile devices and advanced web application 

interactions).  

Searches of both the peer-reviewed and grey literature were adapted for each source and 

included combinations of the following search terms: personal health records, PHR, "Health 

Records, Personal" (MeSH), patient-controlled electronic health record, patient portal, shared 

decision making, "Decision Making" (MeSH), patient–provider communication, decision aid, 

decision support. Published RCT protocols were included but research in progress was not. 

Articles were not limited to any particular patient subgroup, disease, or clinical setting. The goal 

was to conduct a sensitive rather than specific search of the literature; thus, search terms were of 

necessity kept very broad, resulting in many irrelevant articles being eliminated at the article 

selection phase. 

3.1.2.1 Electronic Literature Database Searching 

Searches to identify articles were performed in and adapted for the following databases: 

Medline, Google Scholar, Cumulative Index to Nursing and Allied Health Literature (CINAHL), 

Engineering Village (Compendex/ Inspec) and the Web of Science.  For example, the advanced 

search capability of Google Scholar with the exact phrase “shared decision making” was used 

and with at least one of the words patient portal, personal health record and the advanced search 

capability of Medline was used with keywords (PHR or all its synonyms) and (SDM or all its 

synonyms). Table 3.2 highlights the search strategy.   
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Table 3.2: Search Strategy 

Synonyms of PHR (using OR) AND Synonyms of SDM (using OR) 

“personal health records”, PHR, "Health 

Records, Personal" (MeSH), “patient-

controlled electronic health record”, “patient 

portal” 

“shared decision making”, "Decision 

Making" (MeSH), “patient–provider 

communication”, “decision aid”, “decision 

support” 

 

In addition, a range of ‘snowballing’ techniques were used to increase the sensitivity of 

the search, including reference list follow-up. A research librarian was consulted to discuss the 

selection of databases and search terms to identify potential articles. 

3.1.2.2 Website Searching 

Once the articles were selected from the literature database searches, a selective search of 

relevant websites was carried out. Through discussions with key informants and our electronic 

literature database pursuit, a list of relevant websites to search was compiled (Table 3.3). Every 

attempt was made to search websites in a systematic manner, allowing for some variation in 

search strategies in response to varied website structures. For example, most websites provide 

research and/or publication links which contain a central repository of an organizations reports, 

research papers, and/or publications. However, other websites have this material scattered 

throughout, making it more difficult to uncover. Thus, the first approach to a website was to 

consult the site map and look for research and/or publication links. For websites without this 

link, a broader approach was taken, checking all the links for relevant material.  
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Table 3.3: Website Searches 

Organizations Country link 

Oslo University Hospital, Centre for 

Shared Decision Making and 

Collaborative Care Research 

Norway http://www.ous-

research.no/home/sps/Publications 

International Society for Evidence-

Based Healthcare 

Australia http://www.isdm-isehc2015.org/ 

 

Mayo Clinic, Shared Decision 

Making National Resource Centre 

US http://shareddecisions.mayoclinic.org/resou

rces/decision-aids-in-literature/ 

Project health design US http://www.projecthealthdesign.org/ 

health dialogue: Shared Decision 

Making 

US http://www.healthdialog.com/solutions/shar

ed-decision-making 

International Patient Decision Aid 

Standards (IP DAS) Collaboration 

Multi-national http://ipdas.ohri.ca/ 

 

The Health Foundation UK  

Dartmouth – Hitchcock: The Centre 

for Shared Decision Making 

US http://med.dartmouth-

hitchcock.org/csdm_toolkits.html 

Minnesota Shared Decision-Making 

Collaborative 

US http://msdmc.org/ 

 

American Health Information 

Management Association 

US http://library.ahima.org/xpedio/groups/publi

c/documents/ahima/bok1_033819.hcsp?dD

ocName=bok1_033819 

EU CARRE Project: personalized 

patient empowerment and shared 

decision support for cardiorenal 

disease and comorbidities 

Europe http://www.carre-project.eu/ 

 

McMaster eBusiness Research 

Centre 

Canada http://merc.mcmaster.ca/research-areas/ 

 

 

3.1.3 Article Selection 

 The use of broad terms in the electronic literature database searches generated a list of 

over 1,500 abstracts. In order to sort out the irrelevant material from this list, a screening tool 

was developed with specific inclusion and exclusion criteria, based on the focus areas identified 

with the research question. One reviewer initially selected 1540 articles by screening 

titles/abstract using the first screen inclusion and exclusion criteria (Table 3.4). Then 179 full 

text papers were pulled for those that passed initial screening for full review by two reviewers 

http://www.ous-research.no/home/sps/Publications
http://www.ous-research.no/home/sps/Publications
http://www.isdm-isehc2015.org/
http://shareddecisions.mayoclinic.org/resources/decision-aids-in-literature/
http://shareddecisions.mayoclinic.org/resources/decision-aids-in-literature/
http://www.projecthealthdesign.org/
http://www.healthdialog.com/solutions/shared-decision-making
http://www.healthdialog.com/solutions/shared-decision-making
http://ipdas.ohri.ca/
http://med.dartmouth-hitchcock.org/csdm_toolkits.html
http://med.dartmouth-hitchcock.org/csdm_toolkits.html
http://msdmc.org/
http://library.ahima.org/xpedio/groups/public/documents/ahima/bok1_033819.hcsp?dDocName=bok1_033819
http://library.ahima.org/xpedio/groups/public/documents/ahima/bok1_033819.hcsp?dDocName=bok1_033819
http://library.ahima.org/xpedio/groups/public/documents/ahima/bok1_033819.hcsp?dDocName=bok1_033819
http://www.carre-project.eu/
http://merc.mcmaster.ca/research-areas/
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using the second screen inclusion and exclusion criteria to select the final set of 38 articles.  

Conflicts related to article selection were resolved through discussion among the research team.     

Table 3.4: Exclusion and Inclusion Criteria 

 exclusion criteria inclusion criteria 

First screen • Use of medical terminology e.g. “portal” 

vein 

• Use of internet or health portals to search 

for health information 

• Only PHR and adoption, design 

methodology, implementation, usage, 

usability, privacy, health literacy, 

governance and policy, results delivery e.g. 

radiology 

• EHR addressing provider access only 

• Only SDM and Adoption, implementation, 

usage, patient outcomes  

• Electronic health records or portals 

with access by patients (and/or 

their designee) to their health 

information that address one or 

more elements of SDM process 

Second 

screen 
• Original research, models or 

methodological approaches on efficacy or 

effectiveness or design or implementation 

of decision aids 

• clinical decision support systems  

• remote patient monitoring 

• internet-based coaching interventions 

• secure messaging 

• Patient access to provider EHR during the 

encounter only 

• Models focused on optimizing health 

service delivery or interoperable EHRs 

• Work in progress, editorials or 

commentaries 

• At least one of the PHR search 

terms (personal health records, 

PHR, patient-controlled electronic 

health record, patient portal) AND 

at least one of the study SDM 

search terms (shared decision 

making, decision-making, patient–

provider communication, decision 

aid, decision support) had to be 

somewhere in the article  

• Original research, conceptual 

model, methodological approach or 

focussed discussion (which 

referenced relevant descriptive 

supporting papers), on the design 

or implementation of PHR 

technology for one or more 

elements of SDM  

• Evidence of patient outcomes of 

one or more elements of SDM via 

PHR 

Limits • Articles published 2005-2015 

• English language articles 
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The researcher refined and finalized the inclusion/exclusion criteria with a sub-sample of 

abstracts for first screen and a sub-sample of full-texts for second screen. Final inclusion criteria 

dictated that the article address ways patients may be supported in SDM via PHR, including 

original research, models, focused discussions or methodological approaches and/or the efficacy 

or effectiveness of PHRs with SDM elements in relation to engaging patients in self-care and 

decision making. Study sample size was not used as an exclusion criterion.  

As per the search strategy, in addition to the peer-reviewed articles from the electronic 

literature databases, the grey literature was also reviewed – e.g. technical reports, theses, 

literature uncovered through website and conference searching and policy analyses if they met 

the other inclusion criteria.  Obvious editorials and commentaries were excluded. The following 

Figure 3.1 illustrates the article selection process. 
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Figure 3.1: Flow diagram for Article Selection Process 

 

3.1.4 Charting the Data 

 The charting process was multi-staged, involving the extraction of information from 

individual articles. The articles were imported into QSR NVivo 11 Pro (QSR International Pty 

Ltd., 2015) for data extraction and management. The research team met regularly to iteratively 

reach consensus on code definitions, article type and category, and identify themes. One 

researcher collected descriptive characteristics of the included articles such as general citation 

253 Medline 

articles 

identified in 

search

83 CINAHL 

articles 

identified in 

search

1540 articles 

identified in 

search

87 duplicate articles removed

181 unique 

database articles 

1276 articles (abstract/ title) excluded 

at 1
st
 screen

141 excluded (full text) at 2
nd

 screen

38 full text 

articles included 

in charting

2 excluded (full text not available)

330 Web of 

Science articles 

identified in 

search

157 Engineering 

Village articles 

identified in 

search

747 Google 

Scholar articles 

identified in 

search

0 articles from websites, theses or 

other sources

4 articles from  snow-balling  and 

reference list look-up
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information, clinical condition, patient sub-group, country of origin, and study design. The same 

researcher charted the data, including PHR architectural type and functions for SDM elements, 

and key findings on patient outcomes within NVivo 11 Pro (QSR International Pty Ltd., 2015). 

A second researcher, blind to the coding of first researcher, manually coded a random sample. 

Comparisons were made, and any coding conflicts were resolved through discussion. 

3.1.5 Collating and Summarizing 

 In line with scoping studies and the aim of this study, both quantitative and qualitative 

analyses of selected articles were completed, resulting in both a descriptive numerical summary 

and a thematic analysis (Arksey & O’Malley, 2005).  Predefined descriptive classifications were 

applied to the initial coding of all articles, including:  

i. Article type 

a. model (an explicit conceptual representation of concepts designed to guide further 

research); 

b. methodological approach (an explicit framework designed to be used by a 

researcher to guide their dissemination activity); 

c. focused discussion (referenced relevant descriptive supporting papers); or 

d. original research (primary source article describing purpose, methods, results, and 

interpretation of study findings) 

ii. Article category 

a. design (PHR system attributes for one or more elements of SDM); or  

b. design + impact (evidence of patient outcomes).  
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All articles in this review reported on PHR system attributes for one or more elements of 

SDM and as such, were categorized as contributing to the ‘design’ theme, while only those 

articles that reported original research evidence of patient outcomes were placed in design + 

impact category and were included in the thematic summary as contributing to the ‘impact’ 

theme.  

In order to commonly categorize the scoping review findings, the study utilized the 

preliminary literature review synthesis on SDM and PHR which resulted in the development of a 

conceptual framework (Figure 3.2), linking shared decision making process with the enabling 

PHR technology. The framework was conceived from recommendations of relationships 

between characteristics and elements of the SDM process and key enabling PHR functions by 

patient activity based on the work of several groups of authors (Archer, 2012; Elwyn et al., 2012; 

Genitsaridi et al., 2013; Informed Medical Decisions Foundation, n.d.; Price et al., 2015). 

Further, the conceptual framework adapted and expanded the SDM model by Elwyn & 

colleagues (2012) with an action component, where the shared decision is expressed in an action 

plan with explicit follow-up to ensure the treatment decision respects preferences and to track 

outcomes of the decision (Makoul & Clayman, 2006).  

In the framework, key enabling PHR functions by patient activity for the SDM 

characteristics are identified and organized by the four core SDM elements – choice, options, 

decision, and action. It is conceptualized that the integration of SDM via PHR in this way 

supports the patient during self-management through the sequential steps of the shared decision 

making process with action planning and follow-up on the ensuing action to improve outcomes. 
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Follow-up may give way to the need to loop back into one of the activities along the shared 

decision making path to (re-)evaluate the decision. 

 

Figure 3.2: SDM-PHR Conceptual Framework (Davis, Roudsari, Raworth, Courtney, & MacKay, 

2017) 

 

This conceptual framework was used to report findings. Specifically, this framework was 

used to construct summary tables of enabling functionality for the design of SDM using PHR 

technology across all articles. In this way, all articles were examined using a qualitative directed 

content analysis approach (Hsieh & Shannon, 2005). 

3.2 Preliminary Results  

 This section summarizes the results of the scoping review of the literature. 

     SDM 
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3.2 1 Summary: Descriptive Characteristics 

 This section offers a numerical and descriptive summary of the analysis of the 38 articles 

included in the scoping review. Appendix A contains a complete list of descriptive 

characteristics in tabular form covering article citation information, article category and type, 

clinical condition, patient sub-group, country of origin, and study design.  

Of the 38 articles in this review, more than half (21 articles) were published in the last 

three years, between 2013-2015. Figure 3.3 shows both the publication date and article type 

distribution. There appears to be an overall trend towards increased interest in SDM via PHR.  

 

 

 

Figure 3.3 Articles in Scoping Review – Article Year & Type 

 

Sixty-one percent (23 articles) originated in US and the remaining in various European 

countries. Figure 3.4 shows the distribution of articles by country of origin. In a few cases, two 

articles were included from different studies originating from the same authors including 

(Brennan, Downs, & Casper, 2010; Fiks et al., 2014; Fiks et al., 2015; Grant et al., 2006; Grant 

et al., 2008; Krist et al., 2014; Krist et al., 2011; Park, Chira, Miller, & Nugent, 2015). 

 2006    2007   2008   2010   2011   2012   2013   2014  2015  
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Figure 3.4 Articles in Scoping Review – Article Country of Origin 

 

All 38 articles in the scoping review contributed to the ‘design’ theme and were 

categorized as follows: 2 articles as conceptual model, 6 as methodological approach, 8 as a 

focussed discussion, and the remaining 22 articles as original research (Figure 3.5). Fourteen of 

the 22 original research articles offered evidence of patient outcomes and contributed to the 

‘impact’ theme. 

 

 

Figure 3.5 Articles in Scoping Review - Article Category & Type 

Focused Discussion  

Model 

Methodological Approach 

Original Research 
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Of the 22 original research articles (58%) in the review, surveys and/or interviews were 

the most common method of data collection, accounting for almost 50% of the research methods 

used. Quantitative methodology was used in 11 of the 22 original research articles which 

included two RCT in progress (protocols), while seven were investigated via qualitative 

methodology (four of these as a user-centred design approach), and four original research articles 

used mixed methodology. Only four of 22 original research articles examined a PHR whose 

functionality touched all four SDM elements with two of these demonstrating evidence of patient 

outcomes (Andy et al., 2012; Fiks et al., 2015) and two contributing design insight only (Fiks et 

al., 2014; Wells et al., 2014b).  

In terms of a patient sub-population and clinical condition studied within the articles, 26 

articles addressed a particular clinical condition; ten of which focussed on diabetes with two of 

those specific to T1D. Appendix A contains a complete list of descriptive characteristics 

including clinical condition and patient sub-group. Twenty-one of the 38 articles in this review 

identified a patient sub-population for which the technological system of study was designed; 

seventeen articles designed systems for adults (aged 18+ years), while just two addressed the 

youth population (aged 11-21 years) and two addressed the child population, (aged 6-12 years). 

3.2.2 Summary: Thematic Analysis – Design 

 This section offers a summary of the thematic analysis of the 38 articles in the review in 

terms of design insight for SDM via PHR as part of the investigation of the scoping review 

questions. 
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3.2.2.1 PHR Architecture Type 

 The PHR architecture type of differing PHR products identified the most was the tethered 

PHR type (19 articles). Appendix A contains a complete list of descriptive characteristics 

including the PHR type addressed by each article in the review. The standalone PHR architecture 

type was found in nine articles and the interconnected PHR type was identified in 13 articles 

(Figure 3.6). The total number of articles sum to greater than 38 because two ‘focused 

discussion’ articles argued the pros of both the tethered and interconnected PHR type, and one 

original research article (Krist et al., 2011) examined a PHR application which was studied as 

both a stand-alone PHR and tethered PHR type. Also of note, two articles (Brennan et al., 2010; 

Park et al., 2015) studied the standalone PHR but the authors identified its ultimate vision as an 

application in a tethered state.   

 

 

Figure 3.6 PHR Architecture Type by Article Type 
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The tethered and standalone PHR architecture types primarily comprised original 

research articles.  In contrast, the two article types which identified the interconnected PHR 

architecture was the focused discussion and methodological approach. The authors of the single 

original research article categorized as the interconnected PHR type (Mantwill, Fiordelli, 

Ludolph, & Schulz, 2015) argued for the use of this type because this platform has important 

practical implications for patients and in particular patients with diabetes. More specifically, this 

PHR type is likely to have positive impact on patient self-management activities, providers’ 

access to patient self-reported data, informed decision making, care coordination, and on the 

patient-provider relationships and interactions, despite the lack of evidence to date (Detmer et al., 

2008; Mantwill et al., 2015; Sands, Wald, Israel, & Medical, 2014).  

In one article where the tethered PHR architecture type is modelled, the authors (Lenert 

et al., 2014) represent a system with shared patient-provider clinical decision support services. 

The article described the separation of the decision support application for assessing patients’ 

preferences and for decision support on preferences from the PHR system using standards-based 

methods as important because it creates many opportunities for collaboration and aid to both the 

patient and provider. In another article where the interconnected PHR type is described in a 

methodological approach, a similar ‘shared services’ argument is made around the importance of 

providing decision support not only to providers, but to patients, anytime, everywhere for 

increased accessibility to health information, improved decision making and quality of care  

(Peleg, Shahar, & Quaglini, 2013). 
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3.2.2.2 SDM-PHR Functional Framework  

 Using a directed content analysis approach based on the SDM-PHR conceptual 

framework identified in Figure 3.2, the analysis of all articles in the scoping review resulted in 

the expansion of the SDM-PHR conceptual framework through the addition of PHR functional 

subcategories. Tables 3.5 – 3.8 lists the total number of articles that identified each SDM-

enabling PHR function and the article reference that identified the PHR functional subcategory. 

If an article identified a feature as a barrier to implementation, adoption or use, it’s natural 

opposite was included as a PHR enabler - e.g. lack of integrated patient data was included in the 

list of enabling functionality as integrated health data from multiple sources. Noteworthy, is that 

not a single article in the review had a PHR which operated using all SDM-enabled functionality 

as identified by the PHR functional subcategories. 

Table 3.5: Enabling Functionality of PHR for SDM - Choice 

SDM 

element 

PHR 

function  

by patient 

activity 

Total 

No. 

Articles 

PHR functional 

subcategory 

Reference  

Choice 

Receive 

decision-

support 

15* intelligent alerts  

(Andy et al., 2012; Benhamou, 2011; Lenert et 

al., 2014; Fiks et al., 2015; Fiks et al., 2014;  

Fiscella et al., 2015; Fuji et al., 2012b; Helmer 

et al., 2010; Hess et al., 2014; Johnson et al., 

2014; Krist et al., 2014; Peleg et al., 2013;  

Ruland, Brynhi, Andersen, & Bryhni, 2008; 

Sands et al., 2014; Schaller et al., 2015) 

14*° reminders  

(Andy et al., 2012; Detmer et al., 2008; Fiks et 

al., 2015; Fonda, Kedziora, Vigersky, & 

Bursell, 2010; Fuji et al., 2012b; Hess et al., 

2014; Johnson et al., 2014; Jung & Padman, 

2015; Krist et al., 2011; Krist et al., 2014; 

Mantwill et al., 2015; Park et al., 2015; Peleg 

et al., 2013; Wells et al., 2014b) 

1 
SDM infobutton – 

initiate and track  
(Lenert et al., 2014) 

* Includes articles where clinical condition = diabetes       ° Includes articles where patient sub-population = youth 

 



 

79 

 

 

Table 3.6: Enabling Functionality of PHR for SDM - Options 

SDM 

element 

PHR function  

by patient 

activity 

Total 

No. 

Articles 

PHR 

functional 

subcategory 

Reference 

Options 

Receive 

decision-

support 

23*° 

personalized 

decision 

support 

(Al-Taee et al., 2013; Andy et al., 2012; Ball 

et al., 2007; Benhamou, 2011; Detmer et al., 

2008; Fiks et al., 2014; Fonda et al., 2010; 

Grant et al., 2008; Grant et al., 2006; Helmer 

et al., 2010; Johnson et al., 2014; Krist et al., 

2014; Krist et al., 2011; Lenert et al., 2014; 

Mantwill et al., 2015; Park et al., 2015; Peleg 

et al., 2013; Rosenbloom et al., 2012; Ruland 

et al., 2008; Schaller et al., 2015; Tuil, 

Verhaak, Braat, de Vries Robbé, & Kremer, 

2007; Wells et al., 2014b; Wiesner & Pfeifer, 

2014) 

8 decision aid 

(Benhamou, 2011; Corrie & Finch, 2015; 

Detmer et al., 2008; Johnson et al., 2014; 

Krist et al., 2011; Krist et al., 2014; Lenert et 

al., 2014; Schaller et al., 2015) 

5* 
preference 

elicitation 

(Fonda et al., 2010; Johnson et al., 2014; 

Lenert et al., 2014; Mantwill et al., 2015; 

Peleg et al., 2013) 
* Includes articles where clinical condition = diabetes       ° Includes articles where patient sub-population = youth 

 
Table 3.7: Enabling Functionality of PHR for SDM – Decision 

 

SDM 

element 

PHR function  

by patient 

activity 

Total 

No. 

Articles 

PHR 

functional 

subcategory 

Reference 

Decision 

 

 

 

 

 

 

Access health 

information 

 

 

 

 

 

27*° 

knowledge 

base 

(educational 

resources) 

(Al-Taee et al., 2013; Andy et al., 2012; Ball 

et al., 2007; Benhamou, 2011; Detmer et al., 

2008; Fiks et al., 2015; Fiks et al., 2014; 

Fiscella et al., 2015; Fonda et al., 2010; 

Grant et al., 2008; Hess et al., 2014; Johnson 

et al., 2014; Jung & Padman, 2015; Koch, 

2012; Krist et al., 2014; Krist et al., 2011; 

Mantwill et al., 2015; Park et al., 2015; 

Peleg et al., 2013; Robben et al., 2012; 

Rosenbloom et al., 2012; Ruland et al., 

2008; Sands et al., 2014; Tuil et al., 2007; 

Wells et al., 2014b; Wiesner & Pfeifer, 

2014; Woods et al., 2013) 
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SDM 

element 

PHR function  

by patient 

activity 

Total 

No. 

Articles 

PHR 

functional 

subcategory 

Reference 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Access health 

information 

25* 

integrated 

health data 

from multiple 

sources 

(Al-Taee et al., 2013; Ball et al., 2007; 

Benhamou, 2011; Corrie & Finch, 2015; 

Detmer et al., 2008; Fonda et al., 2010; Fuji 

et al., 2012b; Gee et al., 2015; Grant et al., 

2008; Grant et al., 2006; Helmer et al., 2010; 

Hess et al., 2014; Jung & Padman, 2015; 

Koch, 2012; Krist et al., 2014; Krist et al., 

2011; Pagliari, Shand, & Fisher, 2012; Peleg 

et al., 2013; Sands et al., 2014; Robben et 

al., 2012; Rosenbloom et al., 2012; Wade-

Vuturo et al., 2013; Wells et al., 2014b; 

Wiesner & Pfeifer, 2014; Woods et al., 

2013) 

20*° 

intelligent 

presentation of 

data 

(Al-Taee et al., 2013; Andy et al., 2012; Ball 

et al., 2007; Benhamou, 2011; Boogerd et 

al., 2014; Brennan et al., 2010; Detmer et 

al., 2008; Fiks et al., 2015; Fiks et al., 2014; 

Gee et al., 2015; Grant et al., 2008; Grant et 

al., 2006; Helmer et al., 2010; Krist et al., 

2014; Krist et al., 2011; Koch, 2012; Park et 

al., 2015; Ruland et al., 2008; Schaller et al., 

2015; Wells et al., 2014b) 

11*° care plan 

(Al-Taee et al., 2013; Ball et al., 2007; 

Boogerd et al., 2014; Fiks et al., 2015; Fiks 

et al., 2014; Helmer et al., 2010; Krist et al., 

2014; Lenert et al., 2014; Mantwill et al., 

2015; Robben et al., 2012; Tuil et al., 2007) 

4 
provider 

clinical notes 

(Gee et al., 2015; Sands et al., 2014; Wells 

et al., 2014b; Woods et al., 2013) 

3° 

provider 

annotated 

clinical data 

(Johnson et al., 2014; Park et al., 2015; 

Wells et al., 2014b) 

Communicate 

with others 
25*° 

message care 

team 

(Andy et al., 2012; Ball et al., 2007; 

Benhamou, 2011; Boogerd et al., 2014; 

Brennan et al., 2010; Corrie & Finch, 2015; 

Detmer et al., 2008; Fiks et al., 2014; Fuji et 

al., 2012b; Gee et al., 2015; Hess et al., 

2014; Johnson et al., 2014; Jung & Padman, 

2015; Koch, 2012; Lenert et al., 2014; Park 

et al., 2015; Robben et al., 2012; 

Rosenbloom et al., 2012; Sands et al., 2014; 

Schaller et al., 2015; Ruland et al., 2008; 

Tuil et al., 2007; Wade-Vuturo et al., 2013; 

Wells et al., 2014b; Woods et al., 2013) 
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SDM 

element 

PHR function  

by patient 

activity 

Total 

No. 

Articles 

PHR 

functional 

subcategory 

Reference 

10*° 

virtual support 

group/ 

networks 

(Benhamou, 2011; Corrie & Finch, 2015; 

Detmer et al., 2008; Gee et al., 2015; 

Johnson et al., 2014; Koch, 2012; Park et al., 

2015; Sands et al., 2014; Tuil et al., 2007; 

Wells et al., 2014b) 

4* 
virtual 

assistant 

(Al-Taee et al., 2013; Benhamou, 2011; 

Detmer et al., 2008; Johnson et al., 2014) 

3*° 
interactive 

bulletin board 

(Boogerd et al., 2014; Park et al., 2015; Tuil 

et al., 2007) 

2 
useful data 

export 

(Fuji et al., 2012b; Koch, 2012) 

* Includes articles where clinical condition = diabetes       ° Includes articles where patient sub-population = youth 

 

Table 3.8: Enabling Functionality of PHR for SDM - Action 

SDM 

element 

PHR 

function  

by patient 

activity 

Total 

No. 

Articles 

PHR functional 

subcategory 

Reference 

Action 

 

 

 

Record 

health 

information 

 

 

 

 

 

 

 

 

 

 

Record 

health 

information 

19* 

subjective self-

report - manual 

entry by user 

(Andy et al., 2012; Ball et al., 2007; 

Benhamou, 2011; Brennan et al., 2010; 

Corrie & Finch, 2015; Fiks et al., 2015; 

Fiscella et al., 2015; Grant et al., 2006; Grant 

et al., 2008; Helmer et al., 2010; Koch, 2012; 

Krist et al., 2014; Peleg et al., 2013; Ruland 

et al., 2008; Sands et al., 2014; Schaller et al., 

2015; Tuil et al., 2007; Wells et al., 2014b; 

Woods et al., 2013) 

16*° 

objective 

monitoring - 

integrated via 

devices or 

applications 

(Andy et al., 2012; Al-Taee et al., 2013; Ball 

et al., 2007; Benhamou, 2011; Boogerd et al., 

2014; Brennan et al., 2010; Detmer et al., 

2008; Fonda et al., 2010; Grant et al., 2006; 

Helmer et al., 2010; Johnson et al., 2014 

Koch, 2012; Peleg et al., 2013; Mantwill et 

al., 2015; Sands et al., 2014; Wells et al., 

2014b) 

12*° 

personal 

narratives and 

pictures 

(Al-Taee et al., 2013; Andy et al., 2012; Ball 

et al., 2007; Benhamou, 2011; Brennan et al., 

2010; Fiks et al., 2015; Fiks et al., 2014; Fuji 

et al., 2012b; Mantwill et al., 2015; Park et 

al., 2015; Sands et al., 2014; Schaller et al., 

2015) 

11* 
co-author care 

plan 

(Benhamou, 2011; Corrie & Finch, 2015; 

Grant et al., 2008; Grant et al., 2006; Lenert 
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SDM 

element 

PHR 

function  

by patient 

activity 

Total 

No. 

Articles 

PHR functional 

subcategory 

Reference 

et al., 2014; Koch, 2012; Mantwill et al., 

2015; Peleg et al., 2013; Robben et al., 2012; 

Ruland et al., 2008; Wells et al., 2014b) 

10* 

structured 

templates – 

observations of 

daily living 

(Andy et al., 2012; Corrie & Finch, 2015; 

Detmer et al., 2008; Grant et al., 2006; Jung 

& Padman, 2015; Koch, 2012; Krist et al., 

2011; Krist et al., 2014; Ruland et al., 2008; 

Wells et al., 2014b) 
* Includes articles where clinical condition = diabetes       ° Includes articles where patient sub-population = youth 

 

All articles in this review identified at least one PHR functional subcategory relating to 

the patient activity of ‘Access health information’. The subcategories identified most often were 

access to educational resources (documents, videos, risk calculators, external resource links), 

integrated health data from multiple sources (EMR, EHR, and other eHealth systems e.g. 

laboratory), and intelligent presentation of patient information (visualize trends, overview 

customized to specific illness such as a diabetes dashboard). Because care is increasingly 

received from multiple care providers and settings, integrated access to health information and 

resources are necessary and the presentation of the information to the patient needs to take into 

consideration the continuous, inter-organizational care process in order for patients to make 

informed decisions and engage in their care (Koch, 2012). Articles which specifically 

investigated the clinical condition of diabetes also identified access to the care plan equally as 

often to the top three sub-categorical functions of the patient activity of ‘Access health 

information’.  

Thirty-three of 38 articles identified at least one PHR functional subcategory of ‘Record 

health information’. The subcategories identified most often were subjective self-report and 
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objective monitoring via devices or applications, followed by personal narratives and media 

which included recording preferences, goals, values, moods, and events through pictures, videos, 

music, and stories. The capture of personal narratives and media indicates emotional and 

psychological clues about the health and wellness of the patient (Park et al., 2015), complements 

traditional signs and symptoms of disease (Brennan et al., 2010), and its importance in the 

improvement of decisions made with this information is increasingly being recognized (Sands et 

al., 2014). The articles that examined diabetes identified objective monitoring via devices most 

often, followed by personal narratives and media (which was also identified in one of the two 

articles involving youth specifically (Park et al., 2015)), then subjective self-report and co-author 

care plan equally, and finally structured templates for observations of daily living. The notion of 

a co-authored care plan was often described as relevant for increasing engagement in diabetes 

self-management and operationalized as either a plan of upcoming activities based on recent 

trends, authored by the patient, and shared with the provider (Benhamou, 2011; Mantwill et al., 

2015) or operationalized as patient responses to structured questions and incorporated into a 

diabetes care plan (Grant et al., 2008). 

Thirty-one of 38 articles identified at least one PHR functional subcategory of ‘Receive 

decision-support’. The subcategories identified most often were decision-support which is 

personalized and the provision of alerts and reminders. One article modelled the integration of 

SDM into a tethered EHR system including examining solutions to initiating SDM between 

patient and provider, like an ‘infobutton’ (Lenert et al., 2014). One article which specifically 

investigated diabetes also identified patient preferences as important for personalizing decision 

support and action planning along with provider recommendations, patient’s personalized goals, 
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and diabetes-relevant information (Mantwill et al., 2015); however, in common with the few 

other articles that identified the importance of patient preferences to guide action, previously 

collected patient preferences are often used to guide the decision making rather than an 

elicitation of preferences in context of all factors for the decision at hand, at that point in time.  

While the inclusion of decision aids in PHRs to support patients with decisions by 

weighing the benefits, harms and scientific uncertainties improve outcomes (Schaller et al., 

2015; Corrie & Finch, 2015), its use has been limited and varied, and depends on the complexity 

and intelligence of the integrated decision support system (Krist et al., 2011; Johnson et al., 

2014). Computer tailoring a decision aid based on the patient clinical profile and clinical practice 

guidelines, and delivered in a meaningful way to explain outcomes and probabilities to patients 

has proved challenging and hence the computerized, generic paper form is often the default 

(Johnson et al., 2014); yet, decision-support services in the form of context specific decision aids 

are the future of decision making (Koch, 2012). 

Finally, 26 articles identified at least one PHR functional subcategory of ‘Communicate 

with others’. By far, the subcategory identified most often was message care team including 

synchronous and asynchronous communications with care providers, followed by 

communications with social networks. Such communications have increased patient engagement 

in their healthcare and productive interactions necessary for improved patient outcomes (Gee et 

al., 2015; Tuil et al., 2007). Articles which specifically investigated diabetes also identified the 

use of a ‘virtual assistant’ (Al-Taee et al., 2013) or online coach (Benhamou, 2011) to aid in 

decision making and routine self-care. One article that studied youth with chronic diseases 

specifically stressed the importance of system functionalities that create opportunities for 
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interaction with providers and peers to support engagement and self-care (Park et al., 2015).  

Further, the one article in this review which studied youth with diabetes as the patient population 

specifically identified an interactive bulletin board as an enabler of timely communications and 

access to educational information (Boogerd et al., 2014). 

3.2.2.3 Other SDM-PHR Design Issues  

 The articles in the review identified a number of other design issues for SDM via PHR.  

These issues are presented in Table 3.9 by total number of articles that identified the issue, 

organized in order from most identified issue to least. Issues of privacy and security, system 

usability, patient health literacy, and system accessibility via mobile devices were most salient.     

Table 3.9: Other SDM-PHR Design Issues 

Design Issues Total Number of Articles 

access authorization 18 

HIT systems’ integration 18 

patient health and computer literacy 17 

accessible via mobile applications 16 

usability 16 

provider access patient reported data 15 

data security 14 

access delegation 13 

general functionalities (e.g. prescription renewal, 

booking appointment, payments) 

12 

patient control 10 

access authentication 8 

internet and web browser 8 

care coordination 7 

knowledge-library  5 

integrate behaviour change strategy  5 

3.2.2.4 SDM-PHR Implementation Issues 

 The articles in the review also identified some implementation issues for SDM via PHR. 

These issues are presented in Table 3.10 by total number of articles that identified the issue, 
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organized in order from most identified issue to least.   Overall, and in addition to design 

requirements, the implementation of SDM via PHR is likely to require an overhaul to the 

healthcare culture (Corrie & Finch, 2015).  

Table 3.10: SDM-PHR Implementation Issues 

Implementation Issues Total No. 

of Articles 

patient and provider expectations  

(e.g. virtual response time to message, trust, message etiquette/ rules) 

16 

system policy and governance  

(e.g. liability, reimbursement, standards, data and information management)  

15 

provider workflow  

(e.g. integration into current practice, modify established routines) 

13 

provider workload  

(e.g. managing current overload with new virtual communications environment) 

10 

patient and provider upskilling (e.g. training) 7 

 

3.2.3 Summary: Thematic Analysis – Effect 

 This section offers a summary of the analysis of the 14 original research articles which 

provided evidence of patient outcomes as part of the investigation of the scoping review 

questions. 

3.2.3.1 Methods of Study  

 The methodologies used to investigate patient outcomes comprised quantitative 

methodology (ten studies including one randomized control trial protocols where patient 

outcomes will be evaluated), qualitative methodology (three studies using focus groups or 

interview methods), and mixed methodology (one study using interview and survey methods). 

The PHR function by patient activity for SDM most studied was ‘access to health information’ 

(12 studies), followed by ‘receive decision-support’ (eight studies), ‘communicate with others’ 

(seven studies), and ‘record health information’ (six studies). Of the 14 total studies, just two 
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(n=61 adult with diabetes, n=60 parents of asthmatic children) used PHRs which comprised all 

four PHR functions by patient activity for SDM. 

3.2.3.2 Types of Patient Outcomes  

 Three general types of patient outcomes were identified including: (i) affective-cognitive 

outcomes (11 studies) which related mostly to impact on patient-provider communications and 

patient knowledge, and satisfaction and ease of care; (ii) behavioural outcomes (12 studies) 

which related mostly to impact on patient decision making, medication management and 

adherence to health behaviours; and (iii) health outcomes (five studies) which related mostly to 

impact on physiological measures, quality of life, and symptom management.  

3.2.3.3 Patient Subgroup and Clinical Condition   

 Diabetes was the most common disease studied, accounting for five of the total 14 studies 

which reported patient outcomes, with one of those (Boogerd et al., 2014) focused on youth with 

diabetes. Most studies relating evidence of patient outcomes focused on the adult patient 

population. Three studies focused on general health while the other clinical conditions which 

accounted for one study each were fertility, influenza, dementia, chronic diseases, HIV, and 

asthma. The two studies which investigated all four PHR functions for SDM examined asthmatic 

children (Fiks et al., 2015) and adults with diabetes (Andy et al., 2012). The one study 

investigating youth with diabetes focused on three PHR functions for SDM: ‘Access to health 

information’; ‘Record health information’; and ‘Communicate with others’.  
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3.2.3.4 Other Outcomes 

 In addition to evidence of patient outcomes, three articles (Fiks et al., 2015; Schaller et 

al., 2015; Wade-Vuturo et al., 2013) indicated health system outcomes including fewer visits to 

the emergency department, hospitalizations, avoidance of adverse drug reactions, care 

coordination, and saving provider time.  

3.3 Preliminary Discussion 

 The principle discoveries are discussed below within three specific areas including SDM 

via PHR gap, opportunities and challenges. 

3.3.1 SDM via PHR Gap 

 Despite the widespread advocacy for SDM and promise of PHR technology, this scoping 

review reveals a scarcity of research with any methodological rigour to-date on SDM via PHR. 

This likely corresponds with the short timeframe in which electronic health record systems, and 

more specifically PHRs, have been in usual healthcare practice. The review does reveal an 

upward trend in numbers of articles on this topic within the last five years which is in line with 

the recent exponential growth in the body of literature evaluating the use of SDM and its 

effectiveness as a mechanism to improve patient outcomes (Shay & Lafata, 2015) and the 

adoption, use, and impact evidence of PHRs (Archer et al., 2011; Rigby et al., 2015). Still, 

almost half of the articles in the review are categorized as either a conceptual framework, model 

or focused discussion to inform system design and implementation. Of the slightly greater than 

50 percent of the articles categorized as original research, a few focused-on system design 

evaluation, often via a user-centred design approaches, and the larger portion of these articles 
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investigated the impact of system use, revealing some evidence of patient outcomes. 

Noteworthy, is that the systems in this review investigating impact of use are all designed as 

either the tethered or standalone PHR type and most are investigated as a prototype or in pilot 

phase. Just one original research article (Fonda et al., 2010) investigated the design and 

prototype development of an interconnected PHR type system.  

Importantly and with the exception of four original research investigations (Andy et al., 

2012; Fiks et al., 2015; Fiks et al., 2014; Wells et al., 2014b), the articles in this review did not 

investigate PHR for SDM as the decision making process was intended. That is, SDM has been 

lost in translation. SDM is defined as a collaborative process by which a patient and provider 

work together to identify the best course of action comprising the exchange of information, a 

deliberation of best scientific evidence and patient preferences at a particular point in time so that 

the decision takes into account recommendations, values and choices, and culminates in a 

treatment plan. SDM via PHR research has focused on one or a few of the SDM core elements 

and not by investigating the complete process. Articles in the review focused, by way of 

differing PHR architectural and functional designs, on such topics as the provision of alerts for 

the identification of a decision-making opportunity, patient access to health information and 

educational resources to support informed decision making, provision of decision aids to support 

the patient with informed choice, or varying communications functionality to support online 

patient-provider interactions for decision making.  

Using a tethered PHR type, (Hess et al., 2014) investigated patients’ patterns of responses 

to alerts regarding guideline recommendations delivered through the PHR and found alerts allow 

patients to choose when they take action on the message. Also using a tethered PHR type, 



 

90 

 

 

(Rosenbloom et al., 2012) found that the provision of tailored educational content and decision-

support tools enabled informed decision making. Using a tethered PHR type, (Wade-Vuturo et 

al., 2013) found secure messaging between patient and provider was associated with improved 

clinical outcomes and enhanced patient satisfaction, access to care between visits, collaborative 

decision making, and quality and efficiency of face-to-face visits. One final example involved an 

investigation of the full access to electronic health record information by patients using a 

tethered PHR type, where Woods et al. (2013) found patients perceived an increase in knowledge 

and an improvement in self-care, informed decision making, and communications with providers 

during a visit. 

By way of standalone PHR type, Schaller et al. (2015) found decision aids were 

perceived as effective in empowering patients and supporting decision making. Using a tethered 

PHR type, Krist et al. (2011) investigated the salience of the system to deliver automated, 

personalized decision support including decision aids and resources and found it increased 

patients’ knowledge and acted as a catalyst and prompt for SDM. Using a standalone PHR type, 

Tuil et al. (2007) studied patient confidence and involvement in the decision making process 

resulting from access to information concerning their treatment and their ability to virtually 

communicate with other patients and providers with mixed success.  

The review also revealed that current SDM via PHR research is focused on the provision 

of generic decision aids as opposed to computer-tailored ones and limited in the area of tracking 

the patient through the SDM process, and the notion of computerized elicitation of patient 

preferences in the context of a decision is still purely a theoretical one. Not surprising as these 

require intelligent, interconnected PHR technology. Further, the inclusion of patient data from 
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objective monitoring devices and applications such as wearable technology and home biosensors 

as well as the integrations of virtual networks are typically being investigated by prototype 

standalone systems. 

Most articles in this review that identified the interconnected PHR architectural type 

came from focused discussions and methodological approaches in comparison to the tethered or 

standalone PHR types which were primarily original research articles. This is not surprising 

given primary care physicians play a key role in patients’ healthcare, and in connection with the 

adoption of provider electronic health records, PHR have been implemented as tethered to 

provider systems (Archer et al., 2011) or as a separate patient system acting as a repository of 

health information (Fuji et al., 2012b) or to augment specific care (Boogerd et al., 2014; Fiscella 

et al., 2015). The standalone PHR tends to be used as a targeted, disease-specific solution and is 

insular and limited in depth and breadth of collaboration and intervention support. When 

compared to the standalone PHR, tethered PHRs can more objectively and systematically 

provide education and prepare patients to participate in a SDM process (Krist et al., 2011). 

However, the time may be ripe to take patient engagement in health self-management and 

decision making to the next level using innovative, interconnected patient-facing PHR 

technology (Johnson et al., 2014; Jung & Padman, 2015). In 2008, Detmer et al. (2008) 

identified interconnected PHRs as promoting active, ongoing patient collaboration and decision 

making and coordinated care delivery and urged researchers to aid in evolving this theoretical 

concept to practical application; a situation yet to be realized. 
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3.3.2 SDM via PHR Opportunities 

 The scoping review expanded the SDM-PHR conceptual framework through the addition 

of PHR functional subcategories. This PHR functionality is in line with and comprises features 

previously identified as very useful by patients with diabetes (Hess et al., 2006). Deriving benefit 

from an expanded framework and the interconnected PHR architectural type, future research 

may be able to draw on the integrated shared decision making – personal health record (iSDM-

PHR) conceptual framework (Figure 3.7). While the PHR functional subcategories are associated 

with a specific SDM core element, some may have application to all SDM core elements. 
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Figure 3.7: iSDM-PHR Conceptual Framework (Davis et al., 2017) 
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The interconnected PHR architecture is a design solution considered to be the most 

sophisticated, comprehensive and valuable (Kaelber et al., 2008). One in which at all times, real-

time access to relevant data is provided (Bastianen, 2015). The interplay between multiple 

sources in one comprehensive electronic health records platform may not only improve patient 

self-management, it can transform the tradition of episodic care to a more continuous, 

collaborative one supporting decision making, care coordination, and communication between 

providers and patients (Mantwill et al., 2015; Wiesner & Pfeifer, 2014). From a systems design 

perspective, the review also identified value in separating the data and decision support and 

communication services from the application because it affords opportunities in economy of 

scale, innovative design, sophistication of services, and care coordination across systems 

(Brennan et al., 2010). 

Diabetes was identified as the most commonly studied clinical condition in this review 

and has been characterized as a condition sensitive to a PHR intervention, demonstrating 

evidence of benefit (Price et al., 2015). When it comes to managing an illness like diabetes as a 

youth, the literature indicates an increased challenge and association with poor clinic attendance 

and loss to follow-up of care, and as is the case for diabetes, poor glycemic control is typical 

(Crowley et al., 2011; Sheehan et al., 2015; Sutcliffe et al., 2011).  

Despite the widespread adoption of various technologies by youth (Harris et al., 2012), 

PHR implementations for the pediatric population is limited (Bush et al., 2015). Further, while 

this review confirms that there is a paucity of studies investigating SDM via enabling patient-

facing PHR technology in general, there is a recognition of the importance of involving youth in 



 

95 

 

 

decision making (Valenzuela et al., 2014) and as such, system design research vis-à-vis the 

application of SDM via PHR for this age group is a promising opportunity. 

When it comes to meeting the demands of youth, (Boogerd et al., 2014) found that while 

standalone PHR interventions provided knowledge, a virtual environment for contact with the 

diabetes care team, peer support, and insight in treatment goals, it lacked integration with other 

eHealth systems which limits its use and benefit. PHRs must provide information that is useful to 

individuals caring for their health as well as to the providers because its value lies in shared 

information and shared decision making, and as an unconnected account of personal health 

information, the PHR is limited; as an interactive account with the healthcare system as a whole, 

it offers a wide array of benefits (Ball et al., 2007). PHRs need to be designed not as a repository 

of health information, but rather as an interactive tool to engage patients in their own care (Fuji 

et al., 2012b). The interconnected PHR can function for youth as they move across and within 

the healthcare system and as such may bridge continuity of care and transition in care gaps in the 

current healthcare system. Furthermore, making sure PHRs are compatible with mobile 

technology is likely to increase engagement in such technologies (Amante et al., 2014). 

Only a small portion of articles in the review provided evidence of patient outcomes, 

mostly relating impact on affective cognitive and behavioural patient outcomes. These finding 

are consistent with the literature on SDM and patient outcomes (Shay & Lafata, 2015) and the 

literature on impact of PHRs on patient care (Ammenwerth et al., 2012). Likely until a PHR 

system is optimally designed and implemented to support SDM within its broader yet 

interconnected electronic health records system environment, patient outcomes will remain 

mixed. 
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3.3.3 SDM via PHR Challenges 

 Healthcare is a complex sociotechnical system which presents a challenging environment 

in which to implement such promising yet disruptive technology, like a system based on iSDM-

PHR, not only because it involves a variety of users, such as care providers, patients, 

organizational providers and system developers, but also because it requires integration with the 

broader systems and the performance of knowledge intensive and case specific SDM tasks. Due 

to the nature of the tasks needed to be performed by the system, the integration of data and the 

coordination of communication and decision support services within and between users are 

required. This will undoubtable require changing such things as healthcare policy and 

governance, patients and providers’ attitudes and expectations and the provision of incentives 

and training. Other key challenges include the manner in which electronic health record systems 

and innovative applications will be integrated using interoperability, communications, and 

privacy and security standards while keeping patient computing mobility in mind. In addition, 

given that there is an imperative for the fluidity of clinical and self-reported patient data, 

information management and semantic interoperability related to data exchange are critical to 

ensure data quality. Finally, system usability from the users’ perspective must be addressed. 

3.4 Limitations 

 As part of analysis, a qualitative directed content analysis approach was used to map 

SDM elements with PHR functionality. The directed aspect of the content was based on a 

conceptual framework which was developed through synthesis of a preliminary literature review. 

While the results from this scoping review produced an expanded conceptual framework, iSDM-

PHR, a validation by users should be completed. Further, the quality of the evidence which 
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identified the PHR functionality for SDM was not assessed, only the frequency of report in the 

literature was collected and analysed. 

While articles published between 2005 and 2015 were included in this review from peer-

reviewed journals, conference proceedings, book chapters, technical reports, dissertation and 

theses, and organizational websites, it may be that articles dated pre-2005 or other literature 

sources might lead to additional insights. 

  Finally, this research did not exclude original studies based on sample size nor evaluate 

the quality of studies in order to report on impact of SDM via PHR in terms of outcomes. 

3.5 Conclusion 

 The scoping review expanded the initial SDM-PHR conceptual framework with a 

complement of PHR functionality and highlighted the relevance of the interconnected PHR 

architecture.  The expanded conceptual framework, iSDM-PHR, (Figure 3.7) aligns the elements 

of the SDM process with PHR functions by patient activity. To our knowledge, this is the first 

scoping review that has exclusively considered the topic of SDM via PHR with a clinical 

application to youth with diabetes relating design and impact evidence to date. 

The current healthcare system often underestimates the desire of a patient to collaborate 

on a treatment decision and the substantial work involved in and time-sensitive nature of 

decision making. The failure of electronic health record systems to provide patients access to 

their health information, incorporate patient self-reported data into interconnected systems, and 

support shared decision making both during and between face-to-face visits, may have undesired 

consequences for patient health (Sands et al., 2014). Just as PHR technology designed on an 

interconnected architecture has the potential to facilitate SDM through the creation of a 
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complete, shared and balanced profile of the patient and the provision of personalized decision 

support and communications tools, so too does the integration of the SDM process into PHR 

technology have the potential to drive the value and adoption of this patient-facing electronic 

health record system. 

3.6 Summary 

 In this chapter the methodology and results of a scoping review of the literature were 

presented to determine the extent of published evidence on SDM via PHR in terms of system 

design and effect with a particular relevance to T1D. Given that the implementation of any 

innovative HIT system is likely to be more successful when the system is designed in alignment 

with users’ information needs and functionality (Irizarry et al., 2015), additional research is 

needed to validate this conceptual framework as well as a novel evaluation approach to 

investigate the potential for a system designed on it to integrate into routine clinical practice. 
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CHAPTER 4 e-PHR SYSTEM DESCRIPTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 4 describes an enhanced-PHR (e-PHR) system, 

including the electronic health systems’ environment in which 

it functions, a conceptual functional model for e-PHR, and a 

use case diagram which illustrates the patient's and provider’s 

use of and interaction with e-PHR. 
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 This chapter provides a description of an enhanced PHR system (e-PHR) based on the 

iSDM-PHR conceptual framework and the interconnected PHR architecture. The e-PHR 

description will be used within the research activities described in the next chapter. That is, it 

will provide context of the system under investigation for the participants in the study. Given that 

“one cannot understand a technology without having a functional understanding of how it is 

used”, and “that understanding must incorporate a holistic view of the network of technologies 

and activities into which it fits, rather than treating the technological devices in isolation” 

(Winograd & Flores, 1986, p. 6), the e-PHR ecosystem and functional model are presented; as 

well as a use case diagram.   

4.1 e-PHR Ecosystem 

 Based on the interconnected PHR architectural type and the shared patient and care 

provider services (decision support and communications tools) that were identified and 

supported in the literature review (Chapter 3), the environment for SDM via PHR is described, 

contextualized from the patient perspective, and simplified in terms of integration with the 

overarching electronic healthcare information systems (Figure 4.1). The internet-based e-PHR 

ecosystem is an electronic health information systems environment defined by its core 

components and built on standards for privacy and security and semantic and structural 

interoperability (Bastianen, 2015). Standards such as data exchange and messaging are essential 

for HIT interventions to be effective (Grant & Middleton, 2009). Further, separating the data 

from a complement of autonomous applications that may be available for integration is valuable 

(Brennan et al., 2010).  
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Patients can access the e-PHR system anywhere, anytime using any number of devices as long as 

internet access is available. It is expected that the interfaces and devices required by patients to 

self-monitor their health are integrated with the system using interoperability standards for 

medical devices (Moorman, 2010). 

 

~ dotted lines represent actual patient data flow ~ 

Figure 4.1: e-PHR Ecosystem  

 

 The interconnected PHR’s potential to be a transformative and pervasive as a technology 

lies in its ability to provide quality, completeness, depth, and accessibility of health information 

and knowledge. It also should be portable, enable synchronous and asynchronous 

communication among patients and care providers, and provide tools for decision making. It is 

these capabilities that advance healthcare because they improve the availability of information to 
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patients and care providers when and where they need it. This enabled connectivity between the 

care team and patients shifts the control of health information and care management to a shared 

model (Detmer et al., 2008). In this system, all relevant data is made appropriately available 

regardless of source. As such, patient engagement is achieved as a collaborative process based on 

communication and knowledge (Koch, 2012). The interoperable structure supports the fluidity of 

data which makes care more efficient and effective; and supports informed decision making by 

both patients and care (Boye, 2008). 

 Undoubtedly, the real value of PHR technology lies not in its role as an effective record, 

but in the important action, such as SDM, it enables (Jung & Padman, 2015). The PHR gains 

value through the interaction with other systems like clinical decision support, and through data 

exchange with applications like EMRs, or other eHealth systems (Helmer et al., 2010). 

Separating the data from the applications enables greater innovation and value from an 

application because it can facilitate specific desirable actions such as decision support or health 

tracking tools (Brennan et al., 2010). This approach is seen in some provider EMRs today, 

whereby a core EMR platform is provided and a multitude of highly innovative applications are 

built for it (Lombardi, 2016). Further, separate and powerful decision-support systems, shared by 

patients and care providers, allow for reliable, coordinated and continuous guidance, relating 

options, risks, benefits, and actual effects of choices and treatment on the disease of the patient at 

a particular point in time (Gençtürk, 2014).  

 In a key Canadian report, “Unleashing Innovation: Excellent Healthcare for Canada” 

(Advisory Panel on Healthcare Innovation, 2015), one of the five key recommendations was 

patient accessible electronic health records within an innovative HIT ecosystem via open 
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standards for interoperability, linkages across multiple sites, and mobile access. It is the 

combination of the interoperability of the eHealth systems with the integration of shared clinical 

decision support, knowledge library and communications services that make for an ideal 

platform to enhance patient engagement, care and ultimately improve health outcomes (Lee, 

2015).  

 SDM barriers to integration into clinical practice may be overcome with the use of 

intelligent, ubiquitous PHR technology with shared services by both patient and providers. When 

PHRs allow iterative communication between patients and providers, export and import data 

to/from other information systems, and transform clinical measurements and observations into 

meaningful and actionable information, fundamental changes in health care delivery and self-

care by patients are possible (Detmer et al., 2008). 

4.2 e-PHR Functional Model 

 A functional model specifies a set of functions and related features that systems are 

required to, should, or may, support in order to be effective (Genitsaridi et al., 2013). Integrating 

SDM into electronic health record systems is likely the most beneficial and prudent way forward 

(Legare et al., 2013). The provider-facing EMR/EHR and patient-facing PHR offer an enabling 

structure for a functional model to give rise to SDM (Archer & Cocosila, 2014; Lenert et al., 

2014). System alerts prompt users to initiate the SDM process. EHR technologies comprise a 

comprehensive patient medical profile. These profiles range from objective clinical and 

subjective self-reported patient data, with disease indicator targets for use by built-in reporting 

tools which generate alerts. Profiles assist with identifying a problem and the need for a 

treatment decision. A patient health profile accumulates patient’s goals, values and treatment 
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preferences. Integrated clinical decision-support technologies allow for the presentation of 

relevant options and their related benefits and risks, taking into account patient preferences – e.g. 

tailored decision aids. The construction of the decision aid may be iterative and dependent on the 

patient-provider deliberation process using a single virtual interaction or multiple interactions 

(virtual or face-to-face). Either way, decision support should be personalized to the patient 

profile (Lustria et al., 2013; Simon et al., 2012). Personalized decision support is dependent upon 

current evidence (patient data, medical best practices and outcomes data). Patient preferences 

need to be elicited in context. An integrated messaging functionality supports information 

exchange – i.e. communications between patient and provider. Communication may be regarding 

a recommendation, patient’s ability and self-efficacy to follow through with an option, 

clarification of patient’s understanding of the considered decision and/or confirmation of a 

shared decision. The decision should be made explicit via a collaborative authoring of the care 

plan to convert the decision into action and monitor its outcomes. Finally, system reminders 

support follow-up.   

Based on the iSDM-PHR conceptual framework (Figure 3.7), the functional model 

includes the required PHR functions by patient activity for the elements in the SDM process with 

specific application to youth with diabetes (Table 4.1). Table 4.1 maps each SDM element with 

the PHR function by patient activity and indicates the specific e-PHR system action provided to 

the patient.  
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Table 4.1: Conceptual Functional Model for e-PHR 

PHR functionality 

by patient activity 

SDM element 

Choice (recognize 

and acknowledge a 

decision is required) 

Options (get and 

interpret the best 

available evidence) 

Decision (interact to 

explore preferences 

and incorporate values 

and preferences into 

making the decision) 

Action 
(turn the decision into a 

plan and act based on it) 

Receive decision-

support 
(obtain evidence -

based alerts, decision 

aids, reminders) 

● Receive 

Intelligent Alerts  

● Use an 

‘infobutton’ for 

SDM initiation, 

tracking and 

finishing 

● Receive personalized 

electronic decision 

support tools 

(decision aid/ virtual 

assistant)  

● Elicit personal 

preference in context 

of a specific decision 

 ● Receive reminders 

Access health 

information 
(retrieve clinical and 

self-management 

data, information, and 

education) 

● Receive 

Intelligent Alerts 

● Access integrated 

health data from 

multiple sources 

● View Diabetes 

Dashboard 

● Access provider 

annotated clinical 

data 

● Access knowledge 

(educational 

materials, risk 

calculators, 

interactive games, 

videos & external 

resource links) 

● Access provider 

clinical notes 

 ● Access diabetes care 

plan 

Communicate 

with others (engage 

members of circle of 

care and informal 

support group 

members) 

 ● Communicate with 

virtual support group 

networks 

● Participate in an 

interactive bulletin 

board 

● Participate in an e–

consult 

● Send/ receive, 

asynchronous 

messages to/from 

care team  

● Share summary of 

Diabetes 

Dashboard 

● Book appointments 

● Renew prescriptions 

Record health 

information 
(record subjective & 

objective data and set 

goals & targets) 

 

  
● Log clinical data 

automatically via 

devices or 

applications  

● Log clinical data 

manually 

● Document narratives 

& pictures (mood, 

blog, video) 

● Use structured 

templates for 

Diabetes 

Observations of Daily 

Living 

● Co-author diabetes 

care plan 
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4.3 Use Case Diagram for e-PHR 

 Use case diagrams describe system functions from the perspective of the user, where the 

user is defined as an actor in the system.  In e-PHR, the actors interacting with the system are 

represented by the patient and care provider(s). The use case diagram (Figure 4.2), uses Unified 

Modelling Language (Satzinger & Orvik, 2001) to provide a standard way to visualize the design 

of a system, delineates the core sub-systems and components, with arrows moving from the actor 

to the core components indicating the interaction with each component. 
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Figure 4.2: e-PHR Use Case Diagram 
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4.4 Summary 

 In this chapter, a description of the e-PHR system is presented. The supportive, 

technological platform for SDM provides anywhere, anytime access to health data and relevant 

information, and the ability to record health information. The system delivers decision support 

tools as a shared service to increase knowledge, skills and confidence in the making of decisions. 

It also provides communication options to engage a social network for additional knowledge and 

support, and to interact with provider(s) to bring about a shared decision which is aligned with 

the patient’s values and preferences, and to set meaningful goals to self-manage care. Novel 

evaluation approaches of such innovations as enablers of system change are essential. 
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CHAPTER 5 EVALUATION METHODOLOGY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 5 describes the rationale for the research methodology 

and the methods used to carry out the two-phased investigation 

over a period of 12 months. 
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 The investigation may be considered novel as it takes a systemic approach with 

participants from multiple user groups, uses a multiple methods study design, and frames the 

collection and analysis of data with theory regarding the social processes which influence the 

integration of e-PHR in its social context.  

5.1 Research Aim 

 The overarching research aim was to investigate how PHR technology can be designed to 

enable SDM and integrated into clinical practice to engage youth with T1D in self-management 

decision making.   

5.1.1 Research Questions 

 With this aim in mind, the following research questions were established: 

1. Are the PHR functions correctly mapped to the SDM elements in the conceptual e-PHR 

functional model in order to operationalize SDM via PHR? 

2. What is the ‘normalization potential’ of e-PHR in clinical practice to engage youth with 

T1D in self-management decision making? 

3. What is the work that participants do, individually and collectively, to integrate e-PHR 

into clinical practice to engage youth with T1D in self-management decision making? 

 The use of a PHR for SDM in the context of youth with T1D is new and relatively 

unexplored (Boogerd et al., 2014; Feenstra et al., 2014; Fiks et al., 2014). It is important 

investigate the perceptions about the design and implementation of e-PHR from the micro-, and 

meso-levels. At the local level, the research explored the perceptions of youth with T1D and 

healthcare providers (specialists {diabetologist, internal medicine, endocrinologist}, dietitians 

and nurses). At the organization level, the research explored the perceptions of organizational 
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providers (government HIT leaders/ clinical directors responsible for the design, development, 

implementation or management of EHR systems).   

5.2 Study Design 

 To answer the research questions, the evaluation strategy comprised a multiple research 

methods approach in two separate phases timed sequentially. In Phase 1, the research set out to 

confirm an e-PHR functional model from the perspective of patients and care providers through a 

user-centred design approach based on the conceptual e-PHR functional model (Table 4.1). In 

the second phase, a mixed methods triangulation convergence design was utilized - i.e. 

concurrently collected and equally-weighted quantitative survey and qualitative semi-structured 

individual interview data. The design of Phase 2 was used to describe, from the perspectives of 

the broader system users - i.e. patients, care providers, and organizational providers: (a) the 

cognitive and behavioural work participants do, individually and collectively, to implement e-

PHR; and (b) the possibility of e-PHR integration into clinical practice. 

 In Phase 1 and to answer the first research question, an analysis of the functional 

requirements of e-PHR was completed using task to function mapping. The resultant e-PHR 

functional model was used in Phase 2. In Phase 2 and to answer the second research question, the 

level of agreement with the implementation processes known to influence the normalization of a 

system was measured (using an NPT-based measurement instrument) and the relationships 

between these processes and potential practice-related outcomes were examined. Also, in Phase 

2 and to answer the third research question, this research sought the views of the broader system 

users using semi-structured interview data framed by mechanisms and constructs of NPT to 

explain the work that participants do, individually and collectively, to integrate e-PHR into 
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clinical practice. Some patients and care providers participated in both phases of the study, while 

organizational providers participated in Phase 2 only.  

5.2.1 Rationale 

 Qualitative methodologies allow researchers to study phenomenon in their natural 

settings, attempting to make sense of, or to interpret, the phenomenon in terms of the meanings 

people bring to them (Snape & Spencer, 2003). By exploring participants’ opinions, research is 

given richly detailed data and a new understanding of the design and impact of innovative 

interventions in healthcare (Monaghan, Sanders, Kelly, Cogen, & Streisand, 2011). In this 

research, qualitative approaches gave a voice to youth with T1D, care providers, and the 

organizational HIT and clinical leaders about the integration of e-PHR in practice. The aim of a 

qualitative description is the “rich, straight description of an experience or an event” (Neergaard, 

Olesen, Andersen, & Sondergaard, 2009, p. 2) in the language similar to that of the participants 

and its value lies in the knowledge its use can produce (Sandelowski, 2010). 

 Research involving mixing methodologies draws on what works, using varied 

approaches, giving primacy to the importance of the research problem, and valuing both 

objective and subjective knowledge (Morgan, 2007). The combination of quantitative and 

qualitative methods can increase the credibility of scientific knowledge by improving both 

internal consistency and generalizability (Hussein, 2009).  As such, a mixed methods research 

plan was used to address the research questions which is supported by the philosophical 

perspective of pragmatism, in which the goal of research is to develop deeper levels of 

understanding and explanation and produce socially useful knowledge (Feilzer, 2010). 
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 Requirements analysis is widely accepted to be the most crucial part of system design and 

development and indeed implementation success can largely depend on how well this activity is 

carried out (Maguire, 2001). In this research, the use of a user-centred design approach in Phase 

1 allows the patient and providers’ needs and interests to influence the design process to increase 

the likelihood that it will fit with their expectations and preferences and ultimately promotes 

system usability, effective use, and sustained usage (Wentzel, Müller, Beerlage-de Jong, & van 

Gemert-Pijnen, 2016; Wilson, Bennett Jr, Guarino, Bove, & Cain, 2018).  

 For a technological system to become integrated within its healthcare organization, it 

should enhance (or not interfere with) personal relationships; be transparent as to responsibilities; 

fit in with skills, competencies and values of users; and be in alignment with the goals of the 

organization (Wouters, Weijers, & Finch, 2016). Thus, to implement any solution successfully, a 

pre-implementation assessment is useful in order to identify the factors that may lead to a 

successful implementation (Rigby et al., 2015). A mixed methods triangulation convergence 

study design is used for the assessment because it brings together the differing strengths and non-

overlapping weaknesses of quantitative and qualitative methods and offers an opportunity for a 

comparison of quantitative and qualitative results (Creswell & Plano Clark, 2011).   

5.2.2 Research Ethics 

 The one-year, two-phase investigation was carried out from March 2017- February 2018. 

The study received ethical approval from University of Victoria, University of British Columbia, 

Island Health, University of Northern British Columbia, Interior Health and Northern Health 

research ethics boards, Protocol Number BC17-058 (Appendix B). All participants provided 

verbal, recorded consent (Appendix C) for their participation. All participants were assigned a 
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research code for confidentiality purposes and this code was used in all data collection and 

analyses. Information linking participants’ name and other personal identifiers to their research 

code was stored separately in a secure location on a server at the University of Victoria. This 

server also contained the audio-recorded files of free and informed consent of each participant. 

All other research data collected was identified only by the assigned, unique, research code and 

stored on a different, secure server at the University of Victoria. 

 Participants were informed that their data would be used in combination with data from 

other participants in the study, but that they would not be identified individually in any 

publication or presentation of findings for educational or research purposes. 

5.3 Phase 1 Functional Requirements Evaluation 

 The functional requirements of e-PHR were investigated from the perspective of youth 

with T1D, and care providers to confirm a functional model of the system that met the needs of 

the target population. 

5.3.1 Phase 1 - Setting and Participants  

 The Phase 1 study was conducted over five-month period in BC in the community care 

setting. The target groups for this study were:  

• patients (youth with T1D, aged 18-24 years). 

• healthcare providers of the target patient population (specialists 

{diabetologist, internal medicine, endocrinologist}, dietitians and nurses) 

from community care and complementing community-level services in BC.  
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 A key design of qualitative or mixed methods research is to provide detailed views of 

individuals and the specific contexts in which they hold these views. The sample size within each 

target group was guided by the principle of saturation and quality of information obtained per 

target group, where more data does not necessarily lead to more information (Sandelowski, 

1995). It was estimated that eight - 20 participants per target group would be required given data 

saturation was reached within this range in other descriptive studies with similar approaches 

(Buckingham et al., 2015; Gee et al., 2015; Koller et al., 2015; Murray et al., 2011; Tazzyman et 

al., 2017). The final number of participants was determined when the researcher obtained and 

interpreted sufficient data to reasonably understand all that is potentially relevant to the 

phenomena, with the understanding that there will always be more study (Thorne, 2016).  

5.3.2 Phase 1 - Inclusion & Exclusion Criteria 

 The following were the inclusion and exclusion particulars for the study (Table 5.1). No 

individuals were excluded from participation based on race, ethnicity, gender, or use of 

technology. All participants were 18 years or older; thus, children were not included. The 

reporting of a diagnosis of T1D greater than 6 months by patients was by way of self-report. 

Care providers self-reported they provided healthcare for youth with T1D aged 18-24 and use an 

EHR system to manage patient care for greater than one year. No prior knowledge of SDM or 

PHRs was required, but access to the internet was needed to participate. 

Table 5.1: Phase 1 Inclusion and Exclusion Criteria 

Criteria Patients Healthcare Providers 

Inclusion  • aged 18-24  

• with diagnosis of T1D >6months 

• has transitioned to adult care services 

or in the process of doing so 

• healthcare provider of youth with T1D 

aged 18-24 

• using an electronic health information 

system to manage patient care >1yr 
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Criteria Patients Healthcare Providers 

Exclusion • cognitive health impairment 

• inability to read or communicate in 

English 

• inability to read or communicate in 

English 

 

5.3.3 Phase 1 - Recruitment 

 Purposeful, flexible sampling strategies were exploited to gain different perspectives of 

the requirements of youth with T1D and care providers and in attempt to select participants “who 

are likely to generate appropriate and useful data” (Green & Thorogood, 2013, p. 121). More 

specifically, the research employed maximal variance sampling in which participants were 

selected who hold different demographic characteristics, such as geographic area (rural, urban), 

biological sex, age, specific provider type within care provider target group. For example, when 

recruitment initially resulted in participants from urban centres only, the researcher re-focused 

recruitment strategies in rural setting. The focus was on the collection of a diversity of responses 

to best understand the problem. Maximal variance sampling holds that choosing such a 

purposeful sample difference at the outset will provide for a good qualitative data because their 

views will reflect their differences (Creswell & Plano Clark, 2007). Though purposeful, there 

was an element of ‘convenience’ sampling, to the extent that subjects were included on the basis 

of their accessibility and willingness to participate. As it can be problematic to recruit physicians 

to studies, an element of convenience sampling, using personal networks and snowball 

recruitment was used.   

 There are differing diabetes care provider types for youth with T1D in urban versus rural 

BC settings – e.g. specialist in endocrine system problems (endocrinologist) in urban centres or 

General Practitioner with a speciality in diabetes (diabetologist) in rural communities. As such, 
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recruitment decisions were made about how best to reach reasonable data saturation with a 

maximum variant sampling strategy of the relevant care provider types. Recruitment strategies 

varied (Table 5.2). The snowball recruitment strategy was used, whereby participants were asked 

to consider forwarding any of the sources of recruitment information to other potentially 

interested participants who could then contact the researcher for possible inclusion.  

Table 5.2: Phase 1 Recruitment Strategies 

Patient Care Provider 

• Posters in the offices of BC care providers, student 

college or university health clinics, hospital diabetes 

clinics, and T1D targeted events (Diabetes Canada 

Type 1 Expo and Diabetes Canada D-camps) 

• Use of established social media (e.g. Twitter, 

Facebook ‘YoungandT1’, local groups) and standard 

or electronic communications to patients by offices of 

care providers and clinics 

• Snowballing recruitment 

• $10 gift card incentive for their time 

• Use of direct telephone, fax or email 

contact ascertained from publicly 

available contact lists of clinics and/or 

healthcare providers 

• Snowball recruitment  

• Incentive was included in ethics 

protocol if recruitment was low 

(equivalent to 1-hour standard 

sessional fee); it was not required 

 

 

 All interested prospective participants were directed to contact the researcher by phone or 

email for more information and possible inclusion. The study description and written consent 

information were sent by email and participants who meet the eligibility criteria were enrolled in 

the study and invited to schedule a 1-hour period of time with the researcher for the activity and 

phone interview. For patients, a diagnosis of T1D greater than 6 months and the identification 

that they have transitioned or transitioning to adult healthcare services was based on self-report. 

Similarly, for healthcare providers, the identification that they provide care for youth with T1D, 

aged 18-24, and have used an EHR system to manage patient care for more than 1 year was 

based on self-report. Phase 1 participants were also invited to participate in Phase 2. 
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5.3.5 Phase 1 - Data Collection 

 Basic descriptive data was collected of each participant including: biological sex, 

participant role, age (patients only), years in clinical practice and years working with electronic 

health record systems (healthcare providers only), use of information and communications 

technologies, and city of residence in BC. An adaption of a classification of information and 

communication technology users (Horrigan, 2007) was utilized for participants to self-identify 

their use of information and communications technologies as a(n): 

• non-user (do not use). 

• basic user (modern technology gadgetry is at or near the periphery of your daily life). 

• average user (regular user to accomplish tasks and less for self-expression).  

• advanced user (heavy and frequent user to accomplish tasks and generate content).   

 The primary method of collecting data was through an individual functional model 

activity, a task to function mapping exercise adapted from Maguire (2001) (Appendix D). This 

process specifies the system functions that each user (patients and care providers in this case) 

requires for the different tasks that they perform, and it is a useful method for analysing system 

design requirements where a number of possible functions is high and the range of tasks that the 

user will perform is specified (Maguire, 2001). The total time required of each participant in 

Phase 1 was one hour. At the beginning of the participant’s scheduled time, the researcher 

recapped the study details, risks and benefits, answered questions, and consent was affirmed and 

audio-recorded. Then, the participant received an email with a link to an online, three-minute 

video (https://youtu.be/mV2koq1KN58) that was created to provide participants with details and 

context of the e-PHR system as described in Chapter 4. Within the same email, the participants 

https://youtu.be/mV2koq1KN58
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also received a copy of the functional model activity with instructions for completion. For each 

of the four SDM elements, described as tasks to participants, the same twenty-two PHR 

functions were listed. The activity required each SDM element to be matched to a PHR 

function(s) by rating the usefulness of the function to the task. Table 5.3 shows the question that 

was asked of the participants to rate the usefulness of the function for each SDM element.  

Table 5.3: Rating of Usefulness of PHR function for SDM element 

SDM 

element 

Question for Rating Usefulness of PHR function  

CHOICE How useful is each of the functions within the PHR system for making the patient 

aware, or for the patient to acknowledge, that a treatment decision is required? 

OPTIONS How useful is each of the functions within the PHR system for informing the patient of 

treatment options to support the treatment decision, including the best available 

evidence, benefits and risks? 

DECISION How useful is each of the functions within the PHR system to support the patient in the 

exploration of treatment preferences and the incorporation of those preferences into the 

making of a decision? 

ACTION How useful is each of the functions within the PHR system to record and track 

outcomes of a treatment decision and to support self-management activities? 

 

 The rating scale used was a five-point Likert (1=not useful, 2=possibly useful, 

3=somewhat useful, 4=very useful, 5=essential). Shading was used by the researcher to indicate 

the PHR functions which did not correspond to the SDM element according to the conceptual e-

PHR functional model under investigation and as described in Chapter 4 (Table 4.1). To 

complete the activity, participants were asked, at minimum, to identify the usefulness of the PHR 

functions in the unshaded cells for the SDM element. Participants were instructed that any cells 

left blank in the shaded area would be treated as ‘not useful’. Comments were able to be entered 

regarding a specific system function in relation to an SDM element. Upon completion of the 

functional model activity, the participant emailed a copy of the completed activity to the 

researcher.  
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 Immediately following, and as a secondary method of data collection, a brief semi-

structured interview commenced. The interview is the most common and pragmatic data 

collection technique in qualitative inquiry (Guest, Namey, & Mitchell., 2013). A general 

interview guide approach was used to ensure the same general areas of information were 

collected from each interviewee (Appendix E). The interview was used for clarification and to 

gain a richer understanding of the participants’ responses in the activity. Participant’s responses 

in the interview were added to the comments section of their functional model activity. Two 

exemplar questions were: “Are all listed PHR functions applicable or any PHR functions 

missing?”, “Can you tell me about ‘X’ as a useful/not useful system function for the SDM task 

‘Y’?”.   

The interview guide was developed to cover the complete topic in the same order for 

each respondent, organize and schedule prompts necessary to manufacture the richness in the 

response, and to establish the direction and scope of the interview (Krauss et al., 2009). While 

the individual interviews followed a general interview guide, as new information surfaced, like 

wording changes to a PHR function, it was shared with the participants that followed for remarks 

and validation. 

 The endpoint to data collection was task to function ‘mapping saturation’ (i.e. for a given 

SDM element, each PHR functions’ usefulness was categorized by participants within a target 

group as either necessary, optional, or not useful with an average consistency of at least 75 

percent).  Within each target group, once six participants’ data were collected, data was analyzed 

concurrently with the collection of data from each additional participant so that mapping 

saturation could become known and as such recruitment ended. 
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5.3.6 Phase 1 - Data Analyses 

5.3.6.1 Analysis of Participants’ Demographics 

 The purpose of the analysis of participants’ demographics was to simply describe the 

basic demographic properties of the participants. Demographic data was amassed in a Microsoft 

Excel (2016) spreadsheet and analysed using descriptive statistics including frequency 

distribution and measures of central tendency. The participants’ city of residence in BC was 

converted to a geographical location – i.e. urban or rural – by comparing the participant’s city to 

the definition of BC communities (BC Ministry of Health, 2015, p. 46). 

5.3.6.2 Analysis of Functional Requirements by Target User Group 

 The purpose of the analysis of functional requirements by target group was to identify the 

requirements of each target group and to establish the groundwork for comparison during 

integrative analysis. For each target group, the quantitative data from each participants’ 

functional model activity was gathered into Microsoft Excel (2016). The first step was to group 

each participants’ numerical rating of a PHR function for each SDM element into three 

categories (necessary, optional or not useful). Specifically, a rating of 4 (very useful) and a rating 

of 5 (essential) were grouped and described as "necessary"; a rating of 2 (possibly useful) and a 

rating of 3 (somewhat useful) were grouped and described as "optional"; and a rating of 1 in the 

unshaded area of the activity and cells left empty in the shaded area were grouped and described 

as "not useful". 

 The second step was to calculate the percentage of categorical agreement by all 

participants within the target group regarding the usefulness of each PHR function for a given 
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SDM element – i.e. to determine what percentage of the participants identified the function as 

necessary, optional or not useful for each SDM element (Appendix F). A categorical agreement 

of 75 percent or greater was subjectively chosen and considered adequate for this study. The 

percentage categorical agreement was calculated using Excel.  

 The third step was to identify mapping saturation. Mapping saturation was achieved if, on 

average, at least 75 percent or 17 of the 22 PHR functions for each SDM element were 

consistently categorized as either necessary, optional, or not useful by participants within a target 

group.  

 Figure 5.1 illustrates the process in which mapping saturation was assessed in order to 

identify the functional requirements for each target group.  Once six participants’ data was 

collected, the functional model activity data from each additional participant in each target group 

was placed into the spreadsheet in Excel and compared with the cumulative results of previous 

participants to determine mapping saturation and reveal the functional requirements of the target 

group.  
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Figure 5.1: Assessment of Mapping Saturation by Target Group 

5.3.6.3 Integrative Analysis  

 The purpose of integrative analysis was to confirm a functional model for e-PHR. 

Although this analysis examined the agreement between patients and care providers to 

corroborate a functional model, there may be instances where a function is available, but a user 

may choose not to use it. The integrative analysis was completed by comparing the 

categorization of PHR functions’ usefulness for an SDM element (as either necessary, optional, 

variable, or not useful) by all participants of one target group to the other. To carry out the 

integrative analysis, the categorization of a PHR function’ usefulness for each SDM element by 

the participants of both target groups was amassed in a single Excel spreadsheet.  
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 Comments noted in the functional model activity and during interviews about their rating 

of a PHR function for a given SDM element were also added to the Excel spreadsheet. The 

comments collected from both the activity and interview were used to gain a better 

understanding of the participants’ perception of the PHR function and SDM task and to gain 

clarity of their rating. They were also used to bring structure and language suitability to the final 

model.  

 The steps to confirming a functional model included a review of the combined data; 

specifically, one by one comparisons of the patients and care providers’ categorization of a PHR 

function’s usefulness for each SDM element and their associated comments; as well as general 

comments made during the interviews. This approach allowed for the making of user-specified 

changes to things like the wording used to describe the PHR functions or SDM elements, the 

total number of useful PHR functions, the classification of PHR functions, the general layout of 

the model, and the most fitting placement of the PHR function in the model.  

Functions were placed in the model only once. Initially the categorizations were compared to 

identify any grouping or classification of functions – i.e. situations where both groups highly 

rated their usefulness for one or more of the SDM element(s) and at least one of the following 

were true: (a) where participants commented that the function was important to all tasks; (b) 

optimized the operation of other PHR functions; or (c) was an action of a possible outcome of an 

SDM element. Then to identify where functions were placed, categorizations were compared to 

identify those that had the highest matched rating of usefulness for a specific SDM element – i.e. 

the same categorization by both patients and care providers and where a categorization of 

“necessary” was considered a higher rating than “optional”. In situations where the highest 
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matched ratings of usefulness were the same for two SDM elements, its placement in the model 

was with the earliest SDM process step. In situations where a variable response was indicated as 

the highest categorization by both, a review of the percent categorical agreement (Appendix F) 

was made to support placement in the model. Finally, categorizations were compared to identify 

functions that had high, unmatched ratings of usefulness for one or more SDM element – i.e. the 

usefulness of the function for one or more SDM element(s) was categorized as necessary by one 

group and optional for the another, or optional for one group and variable for the other. In these 

cases, the placement of the function in the model was with the earliest SDM process step, by 

giving primacy to the patients’ categorization of usefulness, and/or by considering the alignment 

of the core PHR functional categories with the core SDM core elements as per the 

conceptualized iSDM-PHR framework (Figure 3.7). In all comparisons, the associated comments 

were reviewed to ensure they supported the most suitable placement of the function in the model.  

 To identify the level of agreement between patients and providers regarding the 

categorization of the PHR functions’ usefulness for each of the four SDM elements, Cohen’s 

kappa was calculated. The kappa is one of the most commonly used statistics to test interrater 

reliability and represents the measurement of the extent to which raters assign the same rating to 

the same variable (McHugh, 2012). 

5.4 Phase 2 Implementation Process Evaluation  

 In this research phase, we sought to assess the ‘normalization potential’ of e-PHR and to 

explain the work of integrating e-PHR into clinical practice to engage youth with T1D in self-

management decision making from the perspective of youth with T1D, care providers, and 

organizational providers.  
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5.4.1 Phase 2 - Setting and Participants  

 The Phase 2 study was conducted over five-month period in BC in the community care 

setting. The target groups for this study were:  

• patients (youth with T1D aged 18-24). 

• healthcare providers (specialists {diabetologist, endocrinologist}, dietitian, 

diabetes nurse educator and primary care providers) from community care 

setting.  

• organizational providers operating in BC and responsible for the design, 

development, implementation or management of EHR systems (government HIT 

leaders/ clinical directors).  

 Like in Phase 1, sample size within each target group was guided by the principle of 

saturation. As such, in Phase 2 the expected number of participants for each of the three target 

groups was eight–20 and the final number of participants was determined when the research 

obtained and interpreted sufficient qualitative data to reasonably understand the phenomena.  

5.4.2 Phase 2 - Inclusion & Exclusion Criteria 

 The following were the inclusion and exclusion particulars for the study (Table 5.4). No 

individuals were excluded from participation based on race, ethnicity, gender, or use of 

technology. All participants were 18 years or older; thus, children were not included. The 

reporting of a diagnosis of T1D greater than six months by patients was by way of self-report. 

Care providers self-reported they provided healthcare for youth with T1D aged 18-24 years and 

use an EHR system to manage patient care for greater than one year. No prior knowledge of 

SDM or PHRs was required to participate, but participants needed access to the internet. 
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Table 5.4: Phase 2 Inclusion and Exclusion Criteria 

Criteria Patient Care Provider Organizational Provider 

Inclusion  • aged 18-24  

• with diagnosis of T1D 

>6months 

• has transitioned to adult 

care services or in the 

process of doing so 

• no comorbid conditions 

• healthcare provider 

of youth with T1D 

aged 18-24 

• using an electronic 

health information 

system to manage 

patients >1yr 

• design, develop, deploy, or 

manage electronic health 

information systems for 

patient and/or care provider 

usage 

Exclusion • cognitive health 

impairment 

• inability to read or 

communicate in English 

• inability to read or 

communicate in 

English 

• inability to read or 

communicate in English 

 

5.4.3 Phase 2 - Recruitment 

 Similar to Phase 1, purposeful, maximum variance sampling with an element of 

convenience was used, whereby participants were selected who hold different demographic 

characteristics, such as geographic area (rural, urban), biological sex, age, and specific provider 

type within both the care providers (e.g. endocrinologist or nurse) and organizational providers’ 

(e.g. clinical director or HIT director) target groups. The focus was on the collection of a 

diversity of responses to best understand the problem. As in Phase 1, recruitment strategies were 

varied (Table 5.5). 

Table 5.5: Phase 2 Recruitment Strategies 

Patient Care and Organizational Provider 

• Posters in the offices of BC care providers, student 

college or university health clinics, hospital diabetes 

clinics, and T1D targeted events (Diabetes Canada 

Type 1 Expo and Diabetes Canada D-camps) 

• Use of established social media (e.g. Twitter, 

Facebook ‘YoungandT1’, local groups) and standard 

or electronic communications to patients by offices 

of care providers and clinics 

• Snowballing recruitment 

• $10 gift card incentive for their time 

• Use of direct telephone, fax or email 

contact ascertained from publicly 

available contact lists of clinics 

and/or healthcare providers 

• Snowball recruitment  

• Healthcare provider incentive was 

included in ethics protocol if 

recruitment was low (equivalent to 

1hour standard sessional fee); it was 

not required 
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 Participants from Phase 1 who consented to partake in Phase 2 were contacted by the 

researcher to reaffirm consent and to schedule a one-hour period of time to complete a survey 

and phone interview. New participants were directed to contact the researcher by phone or email. 

New participants who met the eligibility criteria were sent the study details and written consent 

information via email and invited to schedule a one-hour period of time to complete an online 

survey and phone interview. 

5.4.4 Phase 2 - Data Collection 

 At the start of the scheduled survey and interview time, the researcher reviewed risks and 

benefits, answered questions, and consent was collected over the phone in one of two ways: 

reaffirmed by participants previously enrolled or confirmed and audio-recorded for new 

participants enrolled in the study.  

If a participant started in Phase 2, the same basic descriptive data that was collected in the 

previous phase was collected of each participant (Section 5.3.5). Each participant received an 

email from the researcher containing a one-page document describing the e-PHR system with a 

link to the video (https://youtu.be/mV2koq1KN58) for context and the e-PHR functional model 

from Phase 1 (Appendix G).  

 In this Phase, quantitative data was gathered via an NPT-based measurement instrument 

(Appendix H) for measuring the cognitive and behavioural social processes of implementation. 

The NPT describes those determinants that have been found to influence promotion or inhibition 

of complex interventions, and it also offers a foundation on which the possibility of successful 

implementation of complex interventions can be judged (May et al., 2011). A small fixed survey 

of practice-related outcomes (Appendix I) was used to gather additional information to describe 

https://youtu.be/mV2koq1KN58
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relationships between the processes affecting normalization and outcomes. Such explanations are 

not purely the domain of quantitative research methods, however, collecting data in quantitative 

form, particularly over time, makes possible the statistical testing of relationships between 

classes of phenomena – i.e. between influencing implementation factors and outcomes (May et 

al., 2015).  

 Because quantitative and qualitative data were collected concurrently from each 

participant, the email which the participants received also contained a link to the measurement 

instrument and survey for the collection of quantitative data. Both the instrument and survey 

were delivered online to participants via SimpleSurvey (OutsideSoft Solutions Inc., n.d.), a 

product which was in compliance with BC privacy legislation. The measurement instrument and 

survey were completed first.  The participants placed the researcher on mute until they were 

finished with the instrument and survey. This approach offered the participants an opportunity, if 

needed, to ask clarifying questions. Once the instrument and survey were submitted, the semi-

structured, phone interview commenced for the collection of qualitative data. The end point to 

data collection was thematic saturation within a target group. Within each target group, once six 

participants data were collected, the qualitative data was analysed concurrently with the 

collection of data from each additional participant so that thematic saturation could become 

known and as such recruitment ended.  

5.4.4.1 Measurement Instrument & Survey 

 The Normalization MeAsure Development (NoMAD), an NPT-based measurement 

instrument, was chosen as it is the first quantitative measure based on NPT. The NoMAD was 
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developed to measure the four cognitive and behavioural implementation process mechanisms 

(coherence, cognitive participation, collective action and reflexive monitoring) by translating the 

constructs of these mechanisms into directional statements (Finch et al., 2012). The NoMAD 

comprises 20 statements of the NPT constructs, separated into groups representing the four 

mechanisms. Coherence and cognitive participation each comprise four statements, collective 

action contains seven statements, and reflexive monitoring covers five statements. The 

statements are given an ordinal response Likert scale eliciting level of agreement in relation to 

the technology being assessed in that context. The NoMAD allows for an overall measure of 

normalization and comparison between individuals across the four mechanisms of NPT using the 

Likert scale. 

 The initial instrument went through intensive item development and user feedback 

activities and had been found to relate well to users reported perceptions of the level 

‘normalization’ (Finch et al., 2013). The final NoMAD instrument was achieved through several 

iterative rounds of item generation, consensus workshops, cognitive (‘think aloud’) interviews, 

item quality appraisal and theory validation by expert critique and tested through surveys of 

participants implementing six different implementation projects, resulting in hundreds of survey 

responses for validation analyses (Finch et al., 2015). Through an item retention process with 

experts, 20 items reflecting the full range of normalization processes of a technology within its 

healthcare organizations were retained and high face validity was confirmed (Finch et al., 2013). 

The final NoMAD instrument comprises the 20 NPT constructs, separated into groups 

representing the four NPT mechanisms (coherence, cognitive participation, collective action and 

reflexive monitoring) (Appendix H).   
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The NoMAD instrument uses a five-point ordinal Likert scale of responses for each question 

which is anchored at either end with ‘strongly disagree’ and ‘strongly agree’ with labelled 

interim points. As such, participants were asked to provide their level of agreement with each of 

the 20 NPT constructs. If the participant felt that the statement was not relevant to them, there 

were three options for them to state why: (a) not relevant to my role; (b) not relevant at this 

stage; or (c) not relevant to the intervention.  

 The NoMAD instrument is designed to be scored using individual item raw values to 

determine scores for each of the four mechanisms and their related constructs and an overall 

score as a measure of normalization. The scores are used to illustrate the direction of agreement 

for both the overall normalization potential and the processes identified as influencing 

normalization of the system. For example, frequent ‘strongly agree’ responses (Likert scores = 5) 

indicate the intervention ‘makes sense’ to participants (Coherence) or that specific aspects of 

engagement (Cognitive Participation) appear low given the frequency of ‘strongly disagree’ 

responses (Likert scores = 1).  

 For this research, the NoMAD instrument was adapted in line with the developer’s 

recommendations. The adaptation included minor verb-tense changes to ensure that it examined 

processes affecting normalization of the system in this ‘pre-implementation’ stage. Also, for 

clarity, the e-PHR system was described as an integrated SDM via PHR system in each question. 

As an example, ‘I can see how an integrated SDM via PHR system would differ from usual ways 

of working’ was used rather than, ‘I can see how e-PHR differs from usual ways of working’. 

 The small fixed response survey comprised five practice-related outcome questions, 

including one specifically identified as the outcome variable for this research – i.e. engagement 
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in self-management decision making (Appendix I). The other four practice-related outcome 

questions asked whether the e-PHR system would normalize in clinical practice, make it easier to 

participate in shared decision making, easier to support patients in managing their own care, and 

whether it would reduce diabetes complications. The same five-point Likert scale of responses 

used with the NoMAD instrument was used with this survey. The survey was designed to be 

scored by adding individual raw item values together to obtain a score for each of the five 

practice-related outcomes. 

 At the initiation of this study, full psychometric testing of the NoMAD measurement 

instrument had not been completed by the instrument’s creators. In the only other known mixed 

methods study using NoMAD (Sturgiss et al., 2017) to date, no psychometric testing of the 

NoMAD was completed (E. Sturgiss, personal communication, April 12, 2018). As such, basic 

psychometric evaluation was included as part of this study.  

Subsequently, the essential psychometric test results were conveyed in a personal 

communication by the instrument developer because the manuscript of the instrument 

psychometrics was under review for publication (T. Finch, personal communication, April 16, 

2018). The psychometric tests were determined from a large sample (n=831) of diverse 

implementation projects in which a variety of professional roles were represented.  

 The confirmatory factor analysis achieved acceptable fit (comparative fit index = 0.95, 

Tucker Lewis index = 0.93, root mean square error of approximation = 0.08, standardised root 

mean square residual = 0.03) (T. Finch, personal communication, April 16, 2018). Construct 

validity was explored through examination of the bivariate correlations between pairs of 

mechanisms and resulted in moderate correlations between the four measures which support the 
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proposition that these are related but conceptually distinct domains within the theory (T. Finch, 

personal communication, April 16, 2018).  

 Construct reliability was examined through tests of internal consistency (Cronbach’s 

alpha). Except for reflexive monitoring, all constructs achieved the desired threshold as follows: 

(a) Coherence (4 items, α = 0.71); (b) Cognitive Participation (4 items, α = 0.81); (c) Collective 

Action (7 items, α = 0.78); (d) Reflexive Monitoring (5 items, α = 0.65); and (e) Overall 

normalization scale (20 items, α = 0.89) (T. Finch, personal communication, April 16, 2018). 

5.4.4.2 Semi-structured Interview 

 Once the online instrument and survey was submitted by a participant, the phone 

interview began. Each semi-structured, individual interview was digitally recorded. Like in 

Phase 1, a general interview guide approach was used to ensure the same general areas of 

information were collected from each interviewee and an interview guide (Appendix J) was 

developed so that interviews were delivered in a format in which all participants were asked 

identical, open-ended questions in the same order and assist with the organization and scheduling 

of prompts. Table 5.6 illustrates the interview questions in the guide which were adapted for this 

study from (Mair et al., 2012; Murray et al., 2010) and were informed by the four NPT social 

mechanisms and related constructs affecting normalization; as well as their agentic investment 

(May, 2013). Similar to the measurement instrument and survey, the e-PHR system was 

articulated as an integrated SDM via PHR system in each question for clarity purposes. Each 

audio recorded interview was transcribed verbatim and all transcribed documents uploaded to a 
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computer–assisted qualitative data analysis software, Atlas.ti version 8 (Scientific Software 

Development GmbH, n.d.). 

Table 5.6: Interview Questions Aligned with NPT  

Interview Question NPT mechanism/ 

construct  

Agentic investment 

How would you describe the integrated SDM 

via PHR system and is it distinct from your 

current practice? 

Coherence – 

Differentiation 

Normative 

restructuring  

Does it have a clear purpose for patients and 

providers? 

Coherence – Communal 

Specification 

Reworking group 

processes and 

conventions 

Do you believe patients and providers will see 

the value and importance of the integrated SDM 

via PHR system? 

Coherence – Individual 

Specification 

Enacting practices 

Are the benefits likely to be valued by potential 

users? 

Coherence – 

Internalization 

Projecting practices 

into the future 

Do you believe it’s right to engage in the use of 

the integrated SDM via PHR system 

Cognitive Participation – 

Legitimization 

Normative 

restructuring 

Are the users likely to think it’s a good idea? Cognitive Participation – 

Enrollment 

Reworking group 

processes and 

conventions 

Will users be prepared to invest time, energy 

and work into the use of the integrated SDM via 

PHR system? 

Cognitive Participation – 

Initiation 

Enacting practices 

Do you think users can sustain involvement in 

the use of the system? 

Cognitive Participation – 

Activation 

Projecting practice into 

the future 

Does and integrated SDM via PHR system fit 

with existing skill sets and work practices? 

Collective Action – 

Skillset workability 

Projecting practice into 

the future 

Will the system be supported and resourced? Collective Action – 

contextual integration 

Normative 

restructuring 

Do you think users will have confidence in the 

system? 

Collective Action – 

relational integration 

Reworking group 

processes and 

conventions 

Will the integrated SDM via PHR system make 

people’s work easier? 

Collective Action – 

Interactional workability 

Enacting practices 

What would you say about the likely effects on 

patients or healthcare providers and their work 

environment? 

Reflexive monitoring - 

Communal appraisal 

Reworking group 

processes and 

conventions 

Are the effects likely to be perceived as 

advantageous for them? 

Reflexive monitoring - 

Individual appraisal 

Enacting practices 

Will it be clear what effects the intervention has 

had once it has been in use for a while? 

Reflexive monitoring – 

Systematization 

Normative 

restructuring 
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5.4.5 Phase 2 - Data Analyses 

5.4.5.1 Analysis of Participants’ Demographics 

 The purpose of the analysis of participants’ demographics was to simply describe the 

basic demographic properties of the participants using descriptive statistics like the approach 

used in Phase 1. Analysis of the demographic data was completed using Microsoft Excel. 

5.4.5.2 Psychometric Testing of NoMAD Measurement Instrument  

 Psychometric tests of the instrument were carried out to examine the essential reliability 

and validity attributes of the instrument within the context of this study. A correlational analysis 

using Spearman’s rank correlation coefficient was completed to examine the strength of an 

association between two constructs of the instrument. Pair-wise correlations were used to 

examine how the four NPT mechanisms related to each other. These analyses allowed for 

descriptive statements about the construct validity of the instrument to be made. Spearman’s 

coefficient was used as it does not require the assumption that the relationship between the 

variables is linear and can be used for variables measured at the ordinal level (Hauke & 

Kossowski, 2011). Cronbach alpha testing was conducted on all four NPT mechanisms to 

measure the internal consistency of their constructs i.e. the internal consistency reliability 

describes the extent to which all the constructs of a mechanism measure the same concept and 

hence it is connected to the inter-relatedness of the constructs within the mechanism.  
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5.4.5.3 Analysis of the Quantitative Data from Measurement Instrument & Survey  

 The purpose of the analysis of NoMAD instrument and survey data was to describe the 

‘normalization potential’ of e-PHR and any observable relationships between the processes 

affecting normalization and practice-related outcomes. Of particular relevance was the practice-

related outcome related to engagement in self-management decision making. Both the data from 

the NoMAD instrument and survey were exported from SimpleSurvey into a .CSV file and 

analysed using R (R Core Team, 2018) for descriptive statistics including distribution, central 

tendency of the distribution, and dispersion.   

 First, the NoMAD instrument and survey completion rate were determined. Due to the 

reliability issues with the NoMAD instrument in this study, a complete measure of normalization 

and overall score for the coherence and reflexive monitoring mechanisms and their related 

constructs were not calculated as originally planned. The mean score for cognitive participation 

and collective action mechanisms and their related constructs were calculated. These calculations 

were completed by target user group and as an overall measure to describe the strength of 

agreement. To calculate scores, the ordinal scale consisting of a five-point Likert of strongly 

agree to strongly disagree was converted to a numerical scale for ease of analysis. One collective 

action construct of the NoMAD which asked if an integrated SDM via PHR system would 

disrupt working relationships required reverse coding for analysis. 

The mean scores for each of the practice-related outcomes were also calculated and described by 

their strength of agreement by target group and overall. 
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5.4.5.4 Analysis of Semi-structured Interview  

 The purpose of the analysis of the interview data was to explain the work of integrating e-

PHR into clinical practice to engage youth with T1D in self-management decision making. The 

process of making sense out of collected qualitative data comprises a series of interconnected 

steps that form a spiral of activities (Creswell & Poth, 2017). All transcribed documents from the 

interviews were imported into Atlas.ti (Scientific Software Development GmbH, n.d.) to assist 

with the organization of the data. The analysis began with a review of all transcripts organized 

by target group to immerse the researcher in the data. During this first review, passages that 

stood out as ‘quotable’ – i.e. an interesting or confirmatory statement (or not) related to the 

question – were coded as such in order that they may serve as illustrative examples of a theme or 

sub-theme later. An analytic theoretical framework was created that accorded to the four 

mechanisms and related constructs of NPT and was contextualized with questions to guide the 

analytic process (Table 5.7).   

Table 5.7: Analytic theoretical framework for the integration of e-PHR in practice 

NPT mechanism NPT construct questions to guide coding of data 

Coherence:  

Meaning and Sense 

Making 

What meaning and distinction from current practice do participants make 

of e-PHR? 

Do participants have a shared understanding of purpose? 

What benefits are expected? 

How does it affect their work? 

Cognitive Participation: 

Commitment and 

Engagement 

How do participants engage with e-PHR individually and together? 

Are key people committed and willing to drive the practice forward? 

What keeps participants motivated to continue taking part? 

Collective Action:  

Effort 
How do participants make e-PHR function? 

Do participants have confidence in others to carry out the practice? 

Can participants easily integrate e-PHR into their existing practice? 

What routines are expected and what resources available for this? 

Reflexive Monitoring: 

Reflection & Appraisal  
How do participants judge the value of e-PHR?  

What makes the effects seem beneficial? 

Are participants interested in defining and collecting information about 

the effects? 
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 The interview transcripts were initially subjected to a directed qualitative content analysis 

using the analytic theoretical framework to code evidence of the constructs of NPT. This 

approach is considered deductive in nature (Elo & Kyngäs, 2008). A directed approach to 

content analysis offers supporting and non-supporting evidence for a theory by offering 

descriptive evidence and providing codes with exemplars (Hsieh & Shannon, 2005). Coding is 

simply a heuristic discovery process and the codes themselves are essence-capturing such that 

when grouped together according to similarity and regularity, actively facilitate a move toward 

consolidated meaning which often takes the symbolic form of a category or theme (Saldaña, 

2016). According to Saldana (2016), coding and recoding of data during the analytic process is 

cyclic; whereby first cycle coding methods are used during the initial coding of the data and 

followed by second cycle coding methods to re-organize and re-analyze the coded data to fit 

categories one within the other in order to develop a coherent metasynthesis of the data corpus. 

 With a directed approach, the analysis starts with a theory as guidance for initial codes. 

Thus, using the analytic theoretical framework, concept coding was applied to the transcripts as 

the first cycle coding method. The data was coded with a concept - i.e. word or short phrase, that 

represented a meaning broader than a single item or action. As suggested by Hsieh & Shannon 

(2005), the researcher stayed open to the possibility that data may fall outside of the coding 

frame and require further examination to determine if important concepts or ideas are being 

missed by using the analytic theoretical framework.  

 Initial codes were developed and refined as the transcripts were read and re-read to 

ensure the concept code captured the meaning. The Atlas.ti software version 8 (Scientific 

Software Development GmbH, n.d.) aided the process by maintaining a list of the codes and 
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code groups, their definitions, and the segments of data that were assigned to each code. 

Throughout the complete analytic process, memo writing was used to capture the researcher’s 

reflections on coding processes, code choices, process of inquiry, emerging patterns and themes 

in the data.  

 The second cycle coding method employed axial coding; essentially to identify dominant 

codes from the process of first cycle coding and to reorganize the data set such that the best 

representative codes are selected to form an emergent category. According to Saldana (2016), the 

‘axis’ of this coding method is a category detected from the first cycle coding. As such, this 

discovery process focused on relationship between codes, code frequencies, and underlying 

meaning across first cycle codes to identify core phenomena and related dimensions. This 

detailed work required the comparison of data to data, data to code, code to code, and code to 

category looking for conceptual similarities and differences. This helped with the refinement of 

the analysis and to confirm some previously made coding decisions and to encourage the review 

of others. The NPT construct questions in the analytic theoretical framework were consistently 

contemplated as the axial codes were applied during second cycle coding. For example, 

throughout first cycle coding, the concept code ‘shift in system policy’ was frequently applied to 

the data related to the NPT coherence construct question about how e-PHR affects their work. 

During the reanalyzing and reorganizing of the data during second cycle coding, relationships 

between this code and other first cycle codes, like ‘transparency’ and ‘change in 

workflow/business practice’, produced an axial code of ‘shifts in the current ways of doing 

things’.  
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 Finally, comparing category to category and their related code and data comparisons, 

allowed themes to emerge from the data as a way “to categorize a set of data into an implicit 

topic that organizes a group of repeating ideas” (Saldaña, 2016, p.199).  

 The potential practice-related outcomes, such as engagement in self-management 

decision making, were also explored using the same analysis approach and coding methods as 

described above. An analytic framework with questions to guide the analytic process of practice-

related outcomes was also used (Table 5.8).   

Table 5.8: Analytic Framework for the Practice-related Outcomes 

Practice-related 

Outcomes 

Questions to Guide Coding of Data 

How are potential outcomes perceived in general?  

How is the outcome of engagement in self-management decision making perceived? 

  

 The themes and sub-themes which emerged from the analysis of interview data described 

the work of integrating e-PHR in its social context and the potential practice-related outcomes. 

Using these themes, Atlas.ti version 8 (Scientific Software Development GmbH, n.d.) generated 

a comprehensive list of associated quotes, which was reviewed to select the quotes that best 

illustrated the themes identified. To protect the privacy of study participants whose comments 

are included in the results chapter, all quotes are only indicated by Patient1, Patient2, 

CareProvider1, OrgProvider1 etc. 

5.4.5.5 Integrated Analysis  

 Consistent with a mixed methods triangulation convergence study design, the analyzed 

quantitative and qualitative data were amalgamated to compare and present results during the 

interpretation. In essence, this integration step combined more than one type of data from 
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differing analyses to deliver a gain over using a single type of data or approach to analysis 

(Bazeley, 2016). That is, the analyzed data from the instrument, survey, and interviews were 

merged to a unified whole as a joint display framed by NPT for the purposes of complementarity 

in the interpretation and description of the outcomes of the study.  

5.5 Summary 

 In this chapter the methodological details of this study are presented. The mixed methods 

data collection and analyses used are coherent with the specific research questions and objectives 

of the study, which is purposed as complementary and suitably descriptive. The two-phased 

study design offered an appropriate approach to validate a functional model for e-PHR and then 

explore the cognitive and behavioural processes of integrating e-PHR into clinical practice, as 

well as to describe its potential for doing so. Both quantitative and qualitative data collection and 

analysis methods fit well within exploratory study methodology. Other research methodologies 

may also have been appropriate to investigate the research questions, however the approach 

taken provided an opportunity for a rich, in-depth description across three target groups using 

different data types in a complementary way.  
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CHAPTER 6 RESULTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 6 describes the results of the two-phased investigation 

aimed at understanding how PHR technology can be designed 

to enable SDM and integrated into clinical practice to engage 

youth with T1D in self-management decision making. 
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6.1 Phase 1 Functional Requirements Evaluation 

 The results in this section are organized in the following way: (a) participant 

demographics summary; (b) results of functional requirements for patients; (c) results of 

functional requirements for care providers; and (d) integration of patient and care providers’ 

results for the confirmation of the e-PHR functional model. 

6.1.1 Summary of Participant Demographics 

 The Phase 1 one study recruited a total of 22 participants, comprising seven patients with 

T1D and 15 care providers from across BC. Analysis of the demographic data was completed 

using Microsoft Excel.  

 The age range of seven patients was 18-24 years. The average age of the patient 

participants was 20.7 years of age and the median age was 21 years. Seventy-one percent of the 

patient participants (n=5) were female (Figure 6.1). The participants’ rural and urban 

geographical locations were determined based on each participant’s city. More patient 

participants were from urban centres (n=5) compared to rural settings (n=2). Eighty-six percent 

of patient participants (n=6) identified themselves as an ‘Advanced User’ (heavy and frequent 

user to accomplish tasks and generate content). One patient identified themselves as an ‘Average 

User’ (regular user to accomplish tasks and less for self-expression). No patient participant 

identified with ‘Non-user’ or ‘Basic User’. 
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Figure 6.1: Biological sex and geographic location of participants – Phase 1 

 

 Of the 15 care providers who participated, seventy-three percent (n=11) were female 

(Figure 6.1). The geographical representation was evenly distributed between urban (n=7) and 

rural (n=8) settings. Eighty-seven percent of care providers (n=13) identified themselves as an 

‘Average User’ (regular user to accomplish tasks and less for self-expression). No care provider 

participant identified with ‘Non-user’, but one indicated themselves as a ‘Basic User’ (modern 

technology gadgetry is at or near the periphery of your daily life). 

 The number of care provider participants of each role type was reasonably distributed and 

is illustrated in Figure 6.2. Twenty percent were endocrinologists (n=3), 20 percent were 

diabetologist /internal medicine specialists (n=3), 27 percent were dieticians (n=4), and 33 

percent were nurses (n=5). 
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Figure 6.2: Role Distribution of Care Provider Participants – Phase 1 

 

 The most common category identified by care providers (n=12) was ‘11+’ for the number 

of years in clinical practice across all provider role types (Figure 6.3). Specifically, 100 percent 

of endocrinologists (n=3), 67 percent of diabetologist /internal medicine specialists (n=2), 75 

percent of dieticians (n=3), and 80 percent of nurses (n=4) identified ‘11+’ years in clinical 

practice. Thirteen percent of care providers (n=2) identified ‘5-10’ and seven percent (n=1) 

identified ‘1-4’ for the number of years in clinical practice across all provider role types. 

 The category most common for the number of years working with EHR systems was ‘5-

10 years’ (n=8) across all provider role types (Figure 6.4). Specifically, 33 percent of 

endocrinologists (n=1), 67 percent of diabetologist /internal medicine specialists (n=2), 50 

percent of dieticians (n=2), and 60 percent of nurses (n=3) identified ‘5-10’ years working with 

EHR systems. Thirteen percent of care providers (n=2) identified ‘1-4’ and 33 percent (n=5) 

identified ‘11+’ for the number of years working with EHR systems across all provider role 

types. 
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Figure 6.3: Number of years in clinical practice of care provider participants – Phase 1 

  

 

Figure 6.4: Number of years working with EHRs of care provider participants – Phase 1 

 

6.1.2 Summary of Patients’ Functional Requirements of e-PHR 

 The functional requirements evaluation was completed by all patient participants with 

100 percent completion rate. During initial analysis, a PHR function’s usefulness was 

categorized as necessary, optional, or not useful and associated with a percentage to indicate the 

level of agreement among all participants within the user group. Mapping saturation was reached 
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when each PHR functions’ usefulness was at least 75 percent across the participants of a user 

group (Table 6.1). Results indicated that among patients, a high level of agreement was observed 

across three of the four SDM elements (Choice = 86.4%, Decision = 81.8%, Action = 77.3%) 

except for the functionality needed to enable the SDM element ‘Options’, where a more 

moderate level of agreement (68.2%) was observed.   

Table 6.1: Identification of Mapping Saturation of functional model by Patients 

SDM element Number of PHR functions 

with at least 75% 

agreement in each SDM 

element  

(Total PHR functions = 22) 

CHOICE 19.0 (86.4%) 

OPTIONS 15.0 (68.2%) 

DECISION 18.0 (81.8%) 

ACTION 17.0 (77.3%) 

Average 17.3 (78.6%) 

 

 The functions which patients agreed are necessary or optional to the SDM element with 

at least 75 percent consistency are described as such in the table of patient-validated functional 

requirements (Table 6.2). Where agreement was less than 75 percent in any one category by the 

participants, the term ‘variable response’ was noted in Table 6.2.  
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Table 6.2: Patient-validated Functional Requirements   

Functions within PHR system (by user activity) CHOICE OPTIONS DECISION ACTION 

Patient clicks on ‘SDM button’ to begin and track the shared 

decision making process 

Necessary Not Useful Not Useful Not Useful 

Patient receives intelligent alerts (i.e. gathers and analyses data 

from multiple sources and notifies patient) 

Necessary Not Useful Variable response   Necessary 

Patient accesses their health data collected from multiple sources Necessary Necessary Necessary Necessary 

Patient views their diabetes dashboard summary Necessary Necessary Necessary Necessary 

Patient receives personalized decision support (e.g. decision aid, 

virtual assistant) 

Necessary Necessary Necessary Variable response   

Patient identifies their treatment preference in the context of a 

specific decision 

Optional Necessary Necessary Not Useful 

Patient receives reminders Optional Variable response   Variable response   Variable response   

Patient accesses clinical notes from care provider’s EMR Optional Not Useful Optional Optional 

Patient accesses diabetes educational materials, risk calculators, 

interactive games, videos, and links to external resources 

Not Useful Variable response   Optional Optional 

Patient sends/ receives messages to/from virtual diabetes support 

group networks 

Optional Variable response   Variable response   Variable response   

Patient participates in an interactive bulletin board Optional Variable response   Optional Optional 

Patient participates in a virtual consultation with care provider Variable 

response   

Variable response   Necessary Necessary 

Patient sends/ receives messages to/from care provider Variable 

response   

Variable response   Necessary Necessary 

Care provider accesses health data from patient’s PHR Not Useful Not Useful Necessary Optional 

Patient exports diabetes dashboard summary to share with others Not Useful Not Useful Necessary Variable response   

Patient co-authors diabetes care plan (‘living’ document) Not Useful Not Useful Not Useful Necessary 

Patient data auto-populates PHR from their devices or applications Variable 

response   

Variable response   Variable response   Necessary 

Patient electronically schedules appointment with care provider Not Useful Not Useful Necessary Necessary 

Patient requests prescription renewal electronically Not Useful Not Useful Not Useful Necessary 

Patient manually enters PHR with patient-reported data Not Useful Not Useful Not Useful Optional 
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Functions within PHR system (by user activity) CHOICE OPTIONS DECISION ACTION 

Patient enters narratives and pictures (e.g. mood, goals, values, 

blog, video) 

Not Useful Not Useful Not Useful Variable response   

Patient uses structured templates for diabetes ‘observations of 

daily living’ (e.g. meals, blood glucose, exercise)  

Not Useful Not Useful Not Useful Variable response   
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6.1.3 Summary of Care Providers’ Functional Requirements of e-PHR 

 The same process of analyses that was used with patient participants was used with the 

data of care providers. The functional requirements evaluation was completed by all care 

providers participants with one hundred percent completion rate. (Table 6.3). Like patients, a 

high level of agreement among care providers was observed for SDM elements ‘Decision’ 

(81.8%) and ‘Action’ (86.4%). Also similar to patients, the PHR functionality required by care 

providers to enable the SDM element ‘Options’ saw a more moderate level of agreement 

(68.2%). Different to patients, the functionality needed to enable the element ‘Choice’ also 

observed a more moderate level of agreement (63.6%).   

Table 6.3: Identification of Mapping Saturation of functional model by Care Providers 

SDM element Number of PHR functions 

with at least 75% 

agreement for each SDM 

element  

(Total PHR functions = 22) 

CHOICE 14 (63.6%) 

OPTIONS 15 (68.2%) 

DECISION 18 (81.8%) 

ACTION 19 (86.4%) 

Average 16.5 (75%) 

 

 The functions which care providers agreed were necessary or optional to the SDM 

element with at least 75 percent consistency were described as such in Table 6.4. Where 

agreement was less than 75 percent in any one category by the participants, the term ‘variable 

response’ was noted in Table 6.4.
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Table 6.4: Care Providers-validated Functional Requirements   

Functions within PHR system (by user activity) CHOICE OPTIONS DECISION ACTION 

Patient clicks on ‘SDM button’ to begin and track the shared 

decision making process 

Necessary Not Useful Not Useful Not Useful 

Patient receives intelligent alerts (i.e. gathers and analyses data 

from multiple sources and notifies patient) 

Necessary Variable response Variable response  Necessary 

Patient accesses their health data collected from multiple sources Necessary Necessary Necessary Necessary 

Patient views their diabetes dashboard summary Necessary Necessary Necessary Necessary 

Patient receives personalized decision support (e.g. decision aid, 

virtual assistant) 

Necessary Necessary Necessary Necessary 

Patient identifies their treatment preference in the context of a 

specific decision 

Necessary Necessary Necessary Not Useful 

Patient receives reminders Necessary Variable response  Necessary Necessary 

Patient accesses clinical notes from care provider’s EMR Variable 

response  

Variable response  Variable response  Variable response  

Patient accesses diabetes educational materials, risk calculators, 

interactive games, videos, and links to external resources 

Variable 

response  

Variable response  Necessary Optional 

Patient sends/ receives messages to/from virtual diabetes support 

group networks 

Variable 

response  

Variable response  Optional Variable response  

Patient participates in an interactive bulletin board Variable 

response  

Not Useful Optional Optional 

Patient participates in a virtual consultation with care provider Variable 

response  

Variable response  Necessary Necessary 

Patient sends/ receives messages to/from care provider Variable 

response  

Variable response  Necessary Necessary 

Care provider accesses health data from patient’s PHR Variable 

response  

Not Useful Necessary Necessary 

Patient exports diabetes dashboard summary to share with others Not Useful Not Useful Variable response  Optional 

Patient co-authors diabetes care plan (‘living’ document) Not Useful Not Useful Not Useful Necessary 

Patient data auto-populates PHR from their devices or applications Variable 

response  

Not Useful Variable response  Necessary 

Patient electronically schedules appointment with care provider Not Useful Not Useful Optional Necessary 
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Functions within PHR system (by user activity) CHOICE OPTIONS DECISION ACTION 

Patient requests prescription renewal electronically Not Useful Not Useful Not Useful Necessary 

Patient manually enters PHR with patient-reported data Not Useful Not Useful Not Useful Necessary 

Patient enters narratives and pictures (e.g. mood, goals, values, 

blog, video) 

Not Useful Not Useful Not Useful Variable response  

Patient uses structured templates for diabetes ‘observations of 

daily living’ (e.g. meals, blood glucose, exercise)  

Not Useful Not Useful Not Useful Necessary 
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6.1.4 Phase 1 Integrative Summary: Functional Model for e-PHR 

 The final e-PHR function model was identified by comparing the resultant patient and 

provider functional requirements for each SDM element as well as reviewing the participants’ 

comments from the functional model activity and interviews. 

 For each SDM element, an integrated summary table was created to indicate both the 

patient and providers’ categorization of usefulness of each PHR function as either necessary or 

optional, or where a variable rating response was revealed (Tables 6.5-6.8). The number of 

participants that rated the function as necessary or optional was listed. Where a variable rating 

resulted, the number of participants that rated the function as necessary, optional, or not useful 

was noted. Salient comments from participants’ responses in the functional model activity and 

from interviews about their rating of a PHR function’s usefulness for a given SDM element were 

also incorporated into the tables. For ease of visualization, if PHR functions where categorized as 

‘not useful’ by both patients and care providers, the PHR function was not listed in the table for 

that SDM element. 
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Table 6.5: Rating of Functional Requirements by ALL Participants for SDM CHOICE 

PHR Functions for SDM - 

CHOICE  

(by user activity) 

Healthcare Providers Patients 

Rating Comments Rating Comments 

Patient clicks on ‘SDM button’ 

to begin and track the shared 

decision making process 

 

Necessary 

(n =13) 

“Nice to have simple activation 

mechanisms” 

Necessary 

(n =7) 

“If I can see that one party hasn't yet 

joined the SDM process, I could 

decide to follow up with them” 

“tell you if decision was a good one” 

“often a person will initiate an idea 

and they don’t follow through so if 

you can see the process and where 

you are stuck it would be beneficial”  

“good to track process” 

Patient receives intelligent alerts 

(i.e. gathers and analyzes data 

from multiple sources and 

notifies patient) 

Necessary 

(n =12) 

“Multiple source info integration 

and alerts great idea” 

Necessary 

(n =7) 

“I would trust an alert that said I 

need to take action or gave me 

options” 

Patient accesses their health data 

collected from multiple sources 

Necessary 

(n =14) 

“Viewing multiple sources might be 

too cumbersome and confusing?” 

Necessary 

(n =7) 

 

Patient views their diabetes 

dashboard summary 

Necessary 

(n =14) 

“Nice to have single point to view 

all”   

“Some barriers for patients involve 

having to use multiple systems to 

get their data” 

Necessary 

(n =7) 

“Need to be well designed” 

Patient receives personalized 

decision support (e.g. decision 

aid, virtual assistant) 

Necessary 

(n =12) 

“Resource aids better in next step” Necessary 

(n =6) 

“alert or v-assistant must be 

personalized and good for weighing 

your options” 

Patient identifies their treatment 

preference in the context of a 

specific decision 

Necessary 

(n =13) 

“Good to embed in context” Optional 

(n =6) 

“if patient doesn’t want to act then 

no preference needed at this stage” 

Patient receives reminders Necessary 

(n =12) 

“info overload -  default is ‘off’ and 

customize ‘on’” 

Optional 

(n =6) 
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PHR Functions for SDM - 

CHOICE  

(by user activity) 

Healthcare Providers Patients 

Rating Comments Rating Comments 

Patient accesses clinical notes 

from care provider’s EMR 

variable 
necessary (n =4) 

optional (n =3) 

not useful (n =8) 

“Might be some issues with 

understanding” 

Optional 

(n =6) 

 

Patient accesses diabetes 

educational materials, risk 

calculators, interactive games, 

videos, and links to external 

resources 

variable 
necessary (n =6) 

optional (n =3) 

not useful (n =6) 

“Depends on nature of resources” 

“info overload”  

not useful 

(n =7) 

 

Patient sends/ receives messages 

to/from virtual diabetes support 

group networks 

variable 
necessary (n =4) 

optional (n =3) 

not useful (n =8) 

“Credibility of such sources 

especially given the network may 

not be appraised of the patient’s 

medical and non-medical issues” 

Optional 

(n =6) 

 

Patient participates in an 

interactive bulletin board 

variable 
necessary (n =3) 

optional (n =4) 

not useful (n =8) 

“if provider maintained OK'“ Optional 

(n =6) 

 

Patient participates in a virtual 

consultation with care provider 

variable 
necessary (n =8) 

optional (n =2) 

not useful (n =5) 

“Can be very useful”  

“Good for roaming teens” 

variable 
necessary (n =2) 

optional (n =3) 

not useful (n =2) 

 

Patient sends/ receives messages 

to/from care provider 

variable 
necessary (n =4) 

optional (n =3) 

not useful (n =8) 

 
variable 
necessary (n =2) 

optional (n =3) 

not useful (n =2) 

 

Care provider accesses health 

data from patient’s PHR 

variable 
necessary (n =7) 

optional (n =0) 

not useful (n =8) 

“Depends on quality of inputted 

data”  

“patient would then get a message 

or alert” 

not useful 

(n =6) 
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PHR Functions for SDM - 

CHOICE  

(by user activity) 

Healthcare Providers Patients 

Rating Comments Rating Comments 

Patient data auto-populates PHR 

from their devices or 

applications 

variable 
necessary (n =8) 

optional (n =0) 

not useful (n =7) 

“should just happen for system to 

support decision making” 

variable 
necessary (n =3) 

optional (n =0) 

not useful (n =4) 

“Very useful in finding out if a 

treatment decision is required. Can 

see trends”  

“seems that all my info should be 

there for other functions to work” 

 

Table 6.6: Rating of Functional Requirements by ALL Participants for SDM OPTIONS 

PHR Functions for SDM -  OPTIONS (by 

user activity) 

Healthcare Providers Patients 

Rating Comments Rating Comments 

Patient accesses their health data collected 

from multiple sources 

Necessary 

(n =14) 

 Necessary 

(n =6) 

 

Patient views their diabetes dashboard 

summary 

Necessary 

(n =12) 

 Necessary 

(n =6) 

 

Patient receives personalized decision support 

(e.g. decision aid, virtual assistant) 

Necessary 

(n =13) 

“Probably best for 

informing about 

options” 

Necessary 

(n =7) 

 

Patient identifies their treatment preference in 

the context of a specific decision 

Necessary 

(n =14) 

“Best for placing 

options in context”  

Necessary 

(n =7) 

“Preferences can be affected by a lot 

of different variables, so they can 

change so easily” 

Patient receives reminders variable 
necessary (n =3) 

optional (n =2) 

not useful (n =9) 

 variable 
necessary (n =0) 

optional (n =2) 

not useful (n =5) 

“need to be able to adjust what we 

get reminders for” 

Patient accesses clinical notes from care 

provider’s EMR 

variable 
necessary (n =4) 

optional (n =4) 

not useful (n =7) 

 not useful 

(n =6) 
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PHR Functions for SDM -  OPTIONS (by 

user activity) 

Healthcare Providers Patients 

Rating Comments Rating Comments 

Patient accesses diabetes educational 

materials, risk calculators, interactive games, 

videos, and links to external resources 

variable 
necessary (n =11) 

optional (n =4) 

not useful (n =0) 

 variable 
necessary (n =3) 

optional (n =4) 

not useful (n =0) 

 

Patient sends/ receives messages to/from 

virtual diabetes support group networks 

variable 
necessary (n =6) 

optional (n =2) 

not useful (n =7) 

 variable 
necessary (n =1) 

optional (n =3) 

not useful (n =3) 

 

Patient participates in an interactive bulletin 

board 

not useful 

(n =12) 

 variable 
necessary (n =1) 

optional (n =3) 

not useful (n =3) 

 

Patient participates in a virtual consultation 

with care provider 

variable 
necessary (n =7) 

optional (n =0) 

not useful (n =8) 

 variable 
necessary (n =3) 

optional (n =2) 

not useful (n =2) 

“Could be very useful in informing 

the patient of options” 

Patient sends/ receives messages to/from care 

provider 

variable 
necessary (n =7) 

optional (n =0) 

not useful (n =8) 

 variable 
necessary (n =3) 

optional (n =2) 

not useful (n =2) 

 

Patient data auto-populates PHR from their 

devices or applications 

not useful 

(n =13) 

 variable 
necessary (n =2) 

optional (n =1) 

not useful (n =4) 
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Table 6.7: Rating of Functional Requirements by ALL Participants for SDM DECISION 

PHR Functions for SDM – 

DECISION (by user activity) 

Healthcare Providers Patients 

Rating Comments Rating Comments 

Patient receives intelligent alerts 

(i.e. gathers and analyzes data 

from multiple sources and 

notifies patient) 

variable 
necessary (n =4) 

optional (n =0) 

not useful (n =10) 

 variable 
necessary (n =0) 

optional (n =4) 

not useful (n =3) 

“Could prompt patients to further 

explore treatment options” 

Patient accesses their health data 

collected from multiple sources 

Necessary 

(n =15) 

 Necessary 

(n =7) 

“Having all available data is very 

important for me to be able to 

make a decision /take action”  

“good to look at some specific 

info” 

Patient views their diabetes 

dashboard summary 

Necessary 

(n =14) 

“Good to embed decision in context” Necessary 

(n =7) 

 

Patient receives personalized 

decision support (e.g. decision 

aid, virtual assistant) 

Necessary 

(n =13) 

“Very good if well-constructed” Necessary 

(n =7) 

“as move through process system 

smarts should keep adjusting to 

help” 

Patient identifies their treatment 

preference in the context of a 

specific decision 

Necessary 

(n =15) 

“Should drive all decisions: patient 

values” 

Necessary 

(n =7) 

“preferences can change so 

important to prompt again” 

Patient receives reminders Necessary 

(n =12) 

“Good for incorporation of made 

decision” 

variable 
necessary (n =4) 

optional (n =3) 

not useful (n =0) 

 

Patient accesses clinical notes 

from care provider’s EMR 

variable 
necessary (n =7) 

optional (n =8) 

not useful (n =0) 

“Would likely entail a dramatic 

change and need for education on the 

part of health providers: i.e. no 

jargon, plain language, no acronym 

use etc.” 

Optional 

(n =6) 

“This would be useful to learn but 

not necessarily make a decision” 



 

159 

 

 

PHR Functions for SDM – 

DECISION (by user activity) 

Healthcare Providers Patients 

Rating Comments Rating Comments 

Patient accesses diabetes 

educational materials, risk 

calculators, interactive games, 

videos, and links to external 

resources 

Necessary 

(n =12) 

 Optional 

(n =6) 

“general educational materials are 

not suffice for those of us who 

have been managing T1D for a 

long time” 

Patient sends/ receives messages 

to/from virtual diabetes support 

group networks 

Optional 

(n =12) 

 variable 
necessary (n =5) 

optional (n =2) 

not useful (n =0) 

“so good and important to have 

others connected” 

“probably fits best here talking to 

different people to make final 

decision” 

Patient participates in an 

interactive bulletin board 

Optional 

(n =12) 

 Optional 

(n =6) 

 

Patient participates in a virtual 

consultation with care provider 

Necessary 

(n =13) 

“Can be helpful for clarity” Necessary 

(n =7) 

“most important aspect that system 

should support”  

“not waiting until next available 

face-to-face appointment to discuss 

important decision with provider – 

may not need it then!” 

Patient sends/ receives messages 

to/from care provider 

Necessary 

(n =13) 

“Also helpful to clarify” “But care 

provider would need allotted time to 

respond and this may become a 

challenge” 

Necessary 

(n =6) 

 

Care provider accesses health 

data from patient’s PHR 

Necessary 

(n =12) 

 Necessary 

(n =6) 

 

Patient exports diabetes 

dashboard summary to share 

with others 

variable 
necessary (n =8) 

optional (n =5) 

not useful (n =2) 

“Would this not be part of the system 

for authorized others to see?” 

Necessary 

(n =6) 

“Overview of how I am doing 

would support deliberation like 

share with virtual network, 'my 

SBG is in range 70% of time, is 

this good?'“ 
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PHR Functions for SDM – 

DECISION (by user activity) 

Healthcare Providers Patients 

Rating Comments Rating Comments 

Patient data auto-populates PHR 

from their devices or 

applications 

variable 
necessary (n =7) 

optional (n =0) 

not useful (n =8) 

“Data supports decision” variable 
necessary (n =3) 

optional (n =0) 

not useful (n =4) 

“should just always happen” 

Patient electronically schedules 

appointment with care provider 

Optional 

(n =12) 

 Necessary 

(n =6) 

 

 

Table 6.8: Rating of Functional Requirements by ALL Participants for SDM ACTION 

PHR Functions for SDM 

– ACTION  

(by user activity) 

Healthcare Providers Patients 

Rating Comments Rating Comments 

Patient receives intelligent 

alerts (i.e. Gathers and 

analyzes data from 

multiple sources and 

notifies patient) 

Necessary 

(n =12) 

“Can be very activating but maybe most 

fitting at the stage when patient becomes 

aware that decision is needed” 

Necessary 

(n =6) 

“like a reminder to do a specific 

thing”   

Patient accesses their 

health data collected from 

multiple sources 

Necessary 

(n =13) 

  Necessary 

(n =7) 

“I have many medical issues that 

would make having everything in 

one place so valuable” 

Patient views their 

diabetes dashboard 

summary 

Necessary 

(n =13) 

"If well-done, achieves clarity and drives 

action" 

Necessary 

(n =7) 

 

Patient receives 

personalized decision 

support (e.g. Decision aid, 

virtual assistant) 

Necessary 

(n =12) 

  variable 
necessary (n =3) 

optional (n =4) 

not useful (n =0) 

 

Patient receives reminders Necessary 

(n =12) 

“Very helpful to achieve right actions” variable 
necessary (n =4) 

optional (n =3) 

not useful (n =0) 

“A reminder to check in on 

outcomes of treatment changes” 
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PHR Functions for SDM 

– ACTION  

(by user activity) 

Healthcare Providers Patients 

Rating Comments Rating Comments 

Patient accesses clinical 

notes from care provider’s 

EMR 

variable 
necessary (n =5) 

optional (n =9) 

not useful (n =1) 

“Transparency is important” Optional 

(n =6) 

 

Patient accesses diabetes 

educational materials, risk 

calculators, interactive 

games, videos, and links to 

external resources 

Optional 

(n =12) 

 ”good general education” Optional 

(n =6) 

“For some it can be very beneficial 

day to day” 

Patient sends/ receives 

messages to/from virtual 

diabetes support group 

networks 

variable 
necessary (n =7) 

optional (n =8) 

not useful (n =0) 

“Depends on nature of network” variable 
necessary (n =3) 

optional (n =4) 

not useful (n =0) 

 

Patient participates in an 

interactive bulletin board 

Optional 

(n =12) 

“Depends on quality of bulletin boards” Optional 

(n =6) 

“Probably using for general self-

management here” 

Patient participates in a 

virtual consultation with 

care provider 

Necessary 

(n =14) 

  Necessary 

(n =6) 

“A generally important form of 

communicating while managing 

day to day” 

Patient sends/ receives 

messages to/from care 

provider 

Necessary 

(n =13) 

 ”Unlimited access might create service 

issues”  

“Care provider’s time and the rapidity of 

response needed: what if there is an 

'emergency' and provider not at computer 

etc. Info given by patient may not be 

complete necessitating back and forth. 

Messages may be misinterpreted on either 

end” 

Necessary 

(n =6) 

“Probably using for general self-

management here but could be 

about decision made” 
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PHR Functions for SDM 

– ACTION  

(by user activity) 

Healthcare Providers Patients 

Rating Comments Rating Comments 

Care provider accesses 

health data from patient’s 

PHR 

Necessary 

(n =13) 

  Optional 

(n =6) 

“Choose who/when they can see it”  

“Patient story consistent across care 

continuum – good coordination 

among the providers is important”  

Patient exports diabetes 

dashboard summary to 

share with others 

Optional 

(n =12) 

  variable 
necessary (n =4) 

optional (n =3) 

not useful (n =0) 

 

Patient co-authors diabetes 

care plan (‘living’ 

document) 

Necessary 

(n =14) 

“Good self-management context” Necessary 

(n =6) 

“Depends on which aspect you are 

trying to co-author e.g. Insulin 

adjustment, exercise regimen”  

“To be able to make notes or 

highlight parts of the document”  

“Not make work – simple what i 

agree to i will do” 

Patient data auto-populates 

PHR from their devices or 

applications 

Necessary 

(n =14) 

  Necessary 

(n =6) 

“Seeing trends of blood sugars e.g. 

Dexcom is very helpful to 

record/track progress” 

Patient electronically 

schedules appointment 

with care provider 

Necessary 

(n =12) 

“A good general function and may be 

needed as a result of an outcome from any 

decision step” 

“good for follow up from decision” 

Necessary 

(n =6) 

“More important as a follow up to 

the other forms of communication 

with care providers”  

“I have lots of care providers so this 

would make my work as a patient 

so much easier” 

Patient requests 

prescription renewal 

electronically 

Necessary 

(n =12) 

“Some regulatory hurdles”   

“Providers may object as is often a way to 

touch bases face to face with patients and 

is a 'money-maker' in the fee for service 

model” 

Necessary 

(n =6) 

“Action from a decision made. Also 

request forms like drivers or to 

cover pump costs” “Request various 

prescription refills and forms to be 

completed this way would be 

awesome”  
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PHR Functions for SDM 

– ACTION  

(by user activity) 

Healthcare Providers Patients 

Rating Comments Rating Comments 

Patient manually enters 

PHR with patient-reported 

data 

Necessary 

(n =12) 

“If data are accurate” 

“need a basic function like this - not 

everything is automated” 

Optional 

(n =6) 

“Some data just needs to be entered 

this way at any step along the way” 

Patient enters narratives 

and pictures (e.g. Mood, 

goals, values, blog, video) 

variable 
necessary (n =8) 

optional (n =6) 

not useful (n =0) 

“Can be too subjective”  

“Could be too much information?”  

“Good for self-management and built-in, 

intelligent decision support could use the 

info as part of decision process” 

variable 
necessary (n =3) 

optional (n =3) 

not useful (n =1) 

“Important to capture psycho-

social” 

“Patients mood and goals can say a 

lot” 

“Life is not just numbers” 

Patient uses structured 

templates for diabetes 

‘observations of daily 

living’ (e.g. Meals, blood 

glucose, exercise)  

Necessary 

(n =12) 

“Can help organize data, action and 

analysis. Depends on nature of templates”  

variable 
necessary (n =3) 

optional (n =4) 

not useful (n =0) 

“Not mandatory so system not 

overwhelming to use”   

“Good option if you are struggling 

or recently diagnosed” 
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 The establishment of the final functional model involved many steps. First, in accordance 

with the general comments made by participants during interviews the names of the SDM 

elements were changed to an action verb which represented that SDM process step (Table 6.9). 

Also, the need for minor wording changes were identified in order to list all functions as an 

action of the patient. As an example, “Care provider accesses health data from patient’s PHR” 

was edited to an action of the patient and included as “Authorize provider access to patient data”.  

Table 6.9: Changes to names of SDM Core Elements 

From To  

Choice Acknowledge 

Options Consider 

Decision  Decide 

Action Act 

 

 Secondly, the comments made by participants gave structure to the model. The 

configuration of the functional model morphed from its conceptualized structure to comprise 

three sub-categories of PHR functions: (a) Foundational: function required for all SDM 

elements, function required to assist other PHR functions by optimizing their operation, or 

function required to action an outcome of the SDM process; (b) Optional – may be required for a 

particular SDM element; and (c) Essential – required for one particular SDM element.  

 Both patients and providers indicated with one hundred percent agreement that all PHR 

functions listed in the functional model activity were applicable to its design, noting that some 

were more essential for a particular SDM element while others were more optional and should be 

available as preferred by the user.  

 The Cohen’s kappa was calculated to measure the extent to which patients and care 

providers assigned the same rating to the same function. While there may be instances where a 
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particular function is available, but a user may choose not to use it, this analysis measured the 

agreement between patients and care providers to corroborate a functional model. A kappa value 

between 0.60-0.79 is typically considered in the literature to represent adequate rater agreement 

(McHugh, 2012). The calculated Cohen’s kappa and 95% confidence interval for each SDM 

element was: “SDM-Choice” (κ = 0.6 CI=0.3, 0.8), “SDM-Options” (κ = 0.7 CI=0.5, 1.0), 

“SDM-Decision” (κ = 0.6 CI=0.4, 0.9), and “SDM-Action” (κ = 0.6 CI=0.3, 0.9) (Figure 6.5). 

Overall, the comparison of patient and care providers’ categorization of the functional 

requirements for each SDM element indicated a moderate level of agreement for the twenty-two 

PHR functions.   
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 SDM Choice 

 Patient  

Care 
Provider 

 Necessary Optional  
Not 

Useful Variable Total 

Necessary 5 2 0 0 7 

Optional  0 0 0 0 0 
Not 

Useful 0 0 7 0 7 

Variable 0 3 2 3 8 

Total 5 5 9 3 22 

Agree  5 0 7 3 15 
By 

Chance 1.59 0.00 2.86 1.09 4.45 
Cohen's 

kappa 0.6010      

 SDM Options 

 Patient  

Care 
Provider 

 Necessary Optional  
Not 

Useful Variable Total 

Necessary 4 0 0 0 4 

Optional  0 0 2 0 2 
Not 

Useful 0 2 9 0 11 

Variable 0 0 0 5 5 

Total 4 2 11 5 22 

Agree  4 0 9 5 18 

By Chance 0.73 0.18 5.50 1.14 6.41 
Cohen's 

kappa 0.7434       

 

 
SDM Decision 

 Patient  

Care 
Provider 

 Necessary Optional  
Not 

Useful Variable Total 

Necessary 7 1 0 1 9 

Optional  1 1 0 1 3 
Not 

Useful 0 0 6 0 6 

Variable 1 1 0 2 4 

Total 9 3 6 4 22 

Agree  7 1 6 2 16 

By Chance 3.68 0.41 1.64 0.73 5.73 
Cohen's 

kappa 0.6313       

 

 
SDM Action 

 Patient  

Care 
Provider 

 Necessary Optional  
Not 

Useful Variable Total 

Necessary 9 2 0 3 14 

Optional  0 3 0 0 3 
Not 

Useful 0 0 2 0 2 

Variable 0 1 0 2 3 

Total 9 6 2 5 22 

Agree  9 3 2 2 16 
By 

Chance 5.73 0.82 0.18 0.68 6.73 
Cohen's 

kappa 0.6071       

Figure 6.5: Agreement Level of Functional Requirements for SDM by Patient & Care Provider 
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 Participants described some PHR functions as foundational to the system even though 

they were rated as necessary for some SDM elements and optional for others. They described a 

foundational function as a PHR function that was important for all SDM elements, assisted 

another PHR function by optimizing its operation, or was a required function to action an 

outcome of the SDM process. Seven functions were identified as foundational.  

 The function, ‘Patient views their diabetes dashboard summary’, was identified by both 

patients and care providers as necessary for all the SDM elements. 

 The function, ‘Patient electronically schedules appointment with care provider’ was 

identified by both patients and care providers as necessary or optional for both SDM-Decision 

and SDM-Action elements. It was also described as an action of a possible outcome of SDM. 

 The function, ‘Patient data auto-populates PHR from their devices or applications’ was 

identified by both patients and care providers as necessary or received a variable response for all 

the SDM elements and noted as critical to the utility of the system and to optimize the operation 

of other functions.  

 The function, ‘Patient manually enters PHR with patient-reported data’ was identified by 

care providers as necessary and patients as optional for the SDM-Action element. Participants 

commented that while the auto-population of data was desirable, the manual entry of data during 

any SDM element was understood as a functionality that was “just required” and that such data 

entered may optimize the operation of other functions.  

 The function, ‘Patient receives reminders’ was identified by care providers as necessary 

and patients as necessary, optional, or received a variable response for all the SDM elements. 

Participants also described the ability to customize the reminders functionality as important. 
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 The function, ‘Patient requests prescription renewal electronically’ was identified by both 

patients and care providers as necessary for SDM-Action element. It was also described as an 

action of a possible outcome of SDM.  

 The function, ‘Access integrated health data from multiple sources’ was identified by 

both patients and care providers as necessary for all the SDM elements. It was also noted as an 

underpinning to the optimization of both the operation and utility of all other functions. Further, 

patients and care providers commented that the system needed to receive health data from all 

relevant digital health systems for other functions to operate or be optimized; yet the need to 

review a specific health datum was identified as a requirement specific to the SDM-Decision 

element. As such, the original PHR function was separated into two distinct functions: ‘Receive 

health data from all digital health systems’ as a foundational function and ‘Review specific 

health data/ information’ as an essential function to SDM-Decision. This then brought the total 

number of PHR functions in the final model to 23. 

 The foundational functions were grouped and placed in the model to maintain the 

alignment of the PHR core functional categories with the SDM core elements (Table 6.10) from 

the conceptualized iSDM-PHR framework (Figure 3.7). 

Table 6.10: Alignment of PHR Core Functional Categories with SDM Core Elements 

PHR Core Functional Category SDM Core Element  

Receive decision-support Acknowledge 

Receive decision-support Consider 

Access health information  Decide 

Communicate with others Decide 

Record health information Act 
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 When patients and providers were asked if any functions were missing, all patients and 

providers agreed that there were no missing functions. However, participants expressed that the 

completion of standard forms should also be made available in the same way as the ability to 

make an electronic request for the renewal of a prescription. As such, the PHR function ‘Patient 

requests prescription renewal electronically’ was edited to include the completion of standard 

forms. Further, the PHR function ‘Patient electronically schedules appointment with care 

provider’ was edited to be more explicit, whereby both an in-person or virtual visit could be 

requested and is now stated as ‘Make electronic request for appointment (face-to-face or 

virtual)’. Also, care providers in particular indicated that ‘Patient accesses clinical notes from 

care provider’s EMR’ should be edited to also include data that has been annotated e.g. 

laboratory result. Finally, the PHR function ‘Receive personalized decision-support (e.g. 

decision aid, virtual assistant)’ appeared somewhat confusing as participants’ comments 

indicated that they idealized the system as providing personalized decision support in general. 

The intention of this specific function was to provide a helpful, personalized decision resource. 

As such, the PHR function was rewritten as ‘Receive personalized decision support resources 

(e.g. decision aid, virtual assistant)’. 

 The one-by-one comparisons of the PHR functions not identified as foundational required 

a critical appraisal of all patients and care providers’ individual and combined data. Each PHR 

function was placed in the model as either essential or optional for one of the SDM elements 

according to the methods described in Chapter 5. The final user-validated, e-PHR functional 

model (Figure 6.6) comprises 23 PHR functions for the enablement of the comprehensive SDM 

process. The PHR functions are sorted by SDM element, described as an action of the patient, 
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and characterized as foundational, essential or optional. To set context for participants in the 

Phase 2 evaluation, Figure 6.6 was shared in a one-page summary document, along with the 

definitions of PHR and SDM and a description of the e-PHR system (Appendix G).
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SDM Core 
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Acknowledge 
(recognize 
decision 

needed and 
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Essential 
PHR 
Functions  

• Initiate and 
track SDM 
using info 
button 

• Receive 
intelligent 
alerts 

• Receive 
personalized 
decision support 
resources (e.g. 
decision aid, virtual 
assistant) 

• Elicit preference in 
context of a 
treatment decision 

• Review specific 
health data/ 
information   

• Authorize provider 
access to patient 
data  

• Participate in a virtual 
consultation with 
provider 

• Export/ share diabetes 
dashboard summary 

• Send/ receive message 
to/ from provider 

• Co-author diabetes 
care plan (shared 
‘living’ document) 

Optional  
PHR 
Functions 

  • Review provider 
clinical notes/ 
annotated data in 
provider EMR 

• Review educational 
resources/ diabetes 
care plan 

• Participate in an 
interactive bulletin 
board 

• Send/ receive message 
to/ from virtual 
diabetes support 
group/ networks 

• Use structured 
templates for the 
collection of diabetes 
‘observations of daily 
living’ 

• Manually enter 
personal narratives 
(e.g. mood, goals, 
values) and pictures 

Foundational  
PHR 
Functions 
 

• Receive customizable reminders • Receive health data 
from all digital health 
systems 

• Review diabetes 

dashboard summary 

• Make electronic 
request for 
appointment (face-to 
face or virtual)  

• Make electronic 
request for 
prescription renewal 
& completion of 
standard forms 

• Auto-populate health 
data from patient 
devices and 
applications 

• Manually enter health 
data 

PHR Core 
Functional 
Categories 

Receive Decision-Support 
Access Health 
Information 

Communicate with 
Others 

Record Health 
Information 

Figure 6.6: e-PHR functional model for the integration of SDM via PHR
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6.2  Phase 2 Implementation Process Evaluation  

 This results section was organized in the following way: (a) participant demographics 

summary; (b) psychometrics of the NoMAD measurement instrument; and (c) integrated 

summary of the qualitative and quantitative results. 

6.2.1 Summary of Participant Demographics 

 The Phase 2 two study recruited a total of 27 participants, comprising eight patients, 11 

care providers, and eight organizational providers from across BC. Five of the patients and seven 

of the care providers participated in Phase 1. The characteristics of the participants in the study 

are summarized in Table 6.11. Analysis of the data was completed using Microsoft Excel.  

Table 6.11: Characteristics of study participants – Study Phase 2     

Characteristic Patients  Care 

Providers 

Organizational 

Providers 

Age Mean (years) 20.25 - - 

Median (years) 20 - - 

Sex Female 7 6 3 

Male 1 5 5 

Geographic 

Location 

urban 5 6 7 

rural 3 5 1 

Time in clinical 

practice (years) 

1-4yrs - 2 - 

5-10yrs - 3 - 

11+yrs - 6 - 

Working with 

EHR systems 

(years) 

1-4yrs - 3 - 

5-10yrs - 5 3 

11+yrs - 3 5 

Use of 

information and 

communications 

technologies 

Advanced 6 2 5 

Average 2 9 3 

Basic - - - 

Non-User - - - 

 

 The age range of the eight patient participants was 18-23 years. The average age was 

20.25 years and the median age was 20 years. There was a higher proportion, 88 percent, of 
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female patient participants (n=7) compared to male (n=1). Five of the patient participants were 

from urban centres compared to three in rural settings. In terms of the participants’ use of 

information and communications technologies, 75 percent of patients (n=6) identified themselves 

as an ‘Advanced User’ while 25 percent identified as ‘Average User’. No participant in the study 

identified as a ‘Non-user’ or ‘Basic User’. 

 For the 11 care provider participants, the characteristics of biological sex and 

geographical location were evenly distributed. Specifically, 55 percent were female and 55 

percent from urban centres. In terms of their use of information and communications 

technologies, 82 percent of care providers (n=9) identified themselves as an ‘Average User’ 

(regular user to accomplish tasks and less for self-expression). The number of care provider 

participants of each role type was reasonably distributed and is illustrated in Figure 6.7. 

Specifically, 36 percent were endocrinologists (n=4), 18 percent were diabetologist /internal 

medicine specialists (n=2), 18 percent were dieticians (n=2), and 27 percent were nurses (n=3). 

 

Figure 6.7: Role Distribution of Care Provider Participants – Phase 2 

n=4

n=2

n=3

n=2

Role Distribution of Care Provider Participants

Endocrinologist Diabetologist GP/Internal Medicine SP Nurse Dietician
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 The most common category identified by care providers for the number of years in 

clinical practice was ‘11+’ (n=6) across all care provider role types. Specifically, 25 percent of 

endocrinologists (n=1), 100 percent of diabetologist /internal medicine specialists (n=2), 100 

percent of dieticians (n=2), and 33 percent of nurses (n=1) identified ‘11+’ years in clinical 

practice. Regarding working with EHR systems, 45 percent of care provider participants 

indicated ‘5-10 years’ (n=5). A few care providers indicated they had worked with EHR systems 

for ‘1-4 years’ (n=3) and ‘11+ years’ (n=3). 

 Of the eight organizational providers who participated, 75 percent were government HIT 

leaders including chief medical information officers, chief information officers, and directors of 

information management/ information technology, while the remaining 25 percent were 

government clinical directors of regional chronic disease management/ diabetes programs. Sixty-

three percent of organizational providers participants were male (n=5) with 88 percent from 

urban centres (n=7). In terms of these participants’ use of information and communications 

technologies, 63 percent of organizational providers participants (n=5) identified themselves as 

an ‘Advanced User’. Regarding working with EHR systems, 63 percent of organizational 

providers participants indicated ‘11+ years’ (n=5). 

6.2.2 Summary of NoMAD Measurement Instrument  

 The NoMAD instrument was completed by 27 participants with no missing data. 

Participants scored each construct using a five-point ordinal Likert scale. If a participant 

considered a question to be not relevant to them, the participant was able to identify whether it 

was ‘not relevant to my role’, ‘not relevant at this stage’, or ‘not relevant to the intervention’.  
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 Data were gathered from system users (patients and care providers) and system leaders 

(organizational providers). To better understand the reason for the use of the ‘not relevant to me’ 

response, those few participants’ responses were triangulated between the measurement tools and 

interview data. In one cognitive participation question, the participant, OrgProvider1, appeared 

to interpret participation as an action reserved for the patient and care provider and not for those 

involved in the management of systems; yet, when asked in the interview if it is right to engage 

in the use of the integrated SDM via PHR system, the participant responded with “I think it’s a 

necessary one. It’s beyond good.” In the second instance, the care provider’s role appeared to 

limit their response to three collective action questions due to a perception of a lack of influence 

over things like improvements to work processes, or to the control of management support, 

resources, and training. In the interview, when this participant, CareProvider1, was asked if the 

system would be supported and resourced, the participant responded with “it’s not my job to 

decide that, but it might be a concern.”  

6.2.2.1 Psychometrics of NoMAD 

 A correlational analysis using Spearman’s rank correlation coefficient was completed to 

examine the construct validity of the NoMAD instrument in this study. It was expected that 

constructs of an NPT mechanism would be more highly correlated with each other than with 

constructs measuring different mechanisms. Table 6.12 illustrates the matrix of correlational 

coefficients.
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Table 6.12: NoMAD instrument correlation coefficients matrix 

 Coh1  Coh2  Coh3  Coh4  Cog1  Cog2  Cog3  Cog4  
Coll 

Action1  

Coll 

Action2  

Coll 

Action3  

Coll 

Action4  

Coll 

Action5  

Coll 

Action6  

Coll 

Action7  

Reflex 

1  

Reflex 

2  

Reflex 

3  

Reflex 

4  

Coh1                     

Coh2  -0.09                    

Coh3  -0.04  0.31                   

Coh4  0.44*  -0.06  0.19                  

Cog1  0.68****  -0.15  0.25  0.22                 

Cog2  0.34  -0.08  0.40*  0.70****  0.25                

Cog3  0.21  -0.06  0.62**  0.61**  0.42*  0.69**               

Cog4  0.32  -0.05  0.16  0.77****  0.24  0.72****  0.72****              

Coll 

Action1  
-0.16  0.34  0.55**  0.06  -0.13  0.17  0.26  -0.02             

Coll 

Action2  
0.24  

-

0.47*  
-0.37  0.10  0.42*  -0.01  0.09  0.08  -0.46*            

Coll 

Action3  
-0.14  0.25  0.32  -0.28  -0.18  -0.16  -0.07  -0.24  0.38*  -0.21           

Coll 

Action4  
-0.22  0.16  0.24  -0.26  -0.20  -0.14  -0.19  -0.26  0.21  -0.42*  0.38          

Coll 

Action5  
-0.43*  0.32  0.18  -0.31  -0.21  -0.36  -0.17  -0.24  0.20  -0.11  0.38  0.47*         

Coll 

Action6  
-0.22  0.40*  0.45*  -0.24  0.06  -0.28  -0.02  -0.29  0.43*  -0.25  0.38  0.35  0.70****        

Coll 

Action7  
-0.25  0.47*  0.34  -0.43*  -0.10  -0.28  -0.01  -0.24  0.31  -0.30  0.52**  0.36  0.59**  0.59**       

Reflex1  -0.39*  0.05  0.00  -0.09  
-

0.42*  
-0.05  -0.10  -0.09  0.21  -0.33  -0.06  0.35  0.18  0.10  0.11      

Reflex2  -0.19  0.14  0.27  0.40*  -0.33  0.25  0.21  0.28  0.49**  -0.26  0.30  0.17  0.37  0.30  0.18  0.26     

Reflex3  0.16  -0.17  0.20  0.60**  0.07  0.63**  0.47*  0.41*  0.19  0.05  -0.05  -0.02  -0.37  -0.16  -0.31  0.17  0.25    

Reflex4  -0.26  0.03  0.29  -0.09  -0.14  -0.10  0.17  0.00  0.26  -0.18  0.14  0.26  0.44*  0.39  0.35  0.41*  0.32  -0.09   

Reflex5  0.22  0.36  0.18  0.29  0.06  0.32  0.28  0.24  0.06  0.26  -0.03  -0.08  -0.05  0.03  -0.21  0.13  0.01  0.46* 0.05 

p < .0001 ‘****’; p < .001 ‘***’, p < .01 ‘**’, p < .05 ‘*’ 
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 Figure 6.8 illustrates the results of the correlational analysis, showing only significant 

correlations (p<0.1). Blank cells indicate insignificant correlations between constructs. The 

larger and darker the colored circle, the larger the correlation coefficient – i.e. the greater the two 

constructs were related to each other.  

 

Figure 6.8: NoMAD instrument significant (p<0.1) correlations matrix  

 

 The correlation coefficient matrix (Table 6.12 & Figure 6.8) uncovered a number of 

notable observations. The coherence within item correlations were generally much lower than 

cross-construct correlations. While there were significant correlations within items of cognitive 

participation, there are also some strong significant correlations with the coherence items. There 

were significant correlations within the items of collective action; however, a few of the items 
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correlate significantly with some coherence items. Finally, there were a few strong, significant 

cross-correlations between reflexive monitoring items and that of coherence and cognitive 

participation items. 

 Further, pair-wise correlations were used to examine how the four NPT mechanisms 

relate to each other (Table 6.13). Results indicated that coherence and cognitive participation are 

moderately correlated (ρ = .55), while other correlations between mechanisms indicated a weak 

or very weak strength of association. 

Table 6.13: Correlations between NPT mechanisms  
Coherence Cognitive 

Participation  

Collective 

Action  

Reflexive 

Monitoring 

Coherence 1    

Cognitive 

Participation  
0.55 1   

Collective Action  0.2 -0.18 1  

Reflexive Monitoring 0.26 0.18 0.27 1 

 

 Cronbach’s alpha test was used to measure the internal consistency reliability of the 

NoMAD instrument. It is essential to measure the reliability of such tools in order to use their 

items as predicting factors. The acceptable level for an instrument to be considered reliable is 0.7 

(Nunnally & Bernstein, 1994). In this study, tests of internal consistency varied in terms of 

supporting the use of these items either as an overall measure of ‘normalization’ (20 items, α = 

0.60) or as four NPT measures (ranging from α = 0.33 - 0.80) (Table 6.14). Due to the reliability 

issues with this instrument, the normalization overall score and scores for the coherence and 

reflexive monitoring NPT mechanisms were not used in further analysis as originally planned.  
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Table 6.14: Reliability of NPT Mechanisms 

 Coherence Cognitive 

Participation 

Collective 

Action 

Reflexive 

Monitoring 

Overall 

Normalization 

Cronbach’s 

alpha 

0.33 0.8 0.8 0.55 0.60 

 

6.2.3 Phase 2 Integrated Summary: Normalization of e-PHR in Clinical Practice 

 This section brings together the quantitative and qualitative data to compare and present 

results as a composite picture for the purposes of complementarity in the interpretation and 

description of the outcomes of the study. Where the integration of quantitative results into the 

interpretation was not possible, only qualitative results were presented. The integrated summary 

was arranged in the following way: (a) each of the four NPT mechanisms; (b) practice-related 

outcomes; and (c) overall normalization. The quantitative results offered descriptive statistics 

and indicated a direction of agreement with measures of normalization. The qualitative results 

used descriptive themes to provide a rich explanation of the findings using the participants’ 

voices. Seventy-one codes were initially developed and refined and produced the final seven 

themes and three subthemes across the four NPT mechanisms. A comprehensive list of 

associated quotations was reviewed in Atlas.ti version 8 (Scientific Software Development 

GmbH, n.d.) and quotes were select that best illustrated the themes and related concepts.  

6.2.3.1 The Coherence Work of Integrating e-PHR 

 The first mechanism of NPT is coherence – the sense making work required to 

successfully implement e-PHR. Only qualitative results are reported for the coherence 

mechanism. Generally, participants perceived e-PHR as meaningful and that it was defined and 

organized it in a way that made sense to them. Table 6.15 highlights the two qualitative themes 



 

180 

 

 

for the coherence mechanism that emerged from the data around ‘what is the work’. These two 

themes explained the participants’ investment in meaning and sense making. 

Table 6.15: Coherence mechanism and resultant themes 

NPT mechanism The work of 

normalizing e-PHR 
in clinical practice 

Descriptive themes Agentic 
investment  

Coherence What is the work? Converging views of meaning - a 
game changing technology 

meaning and sense 
making 

Sensibility of change 

 

 The participants’ responses to the meaning of e-PHR and its distinction from current 

practice as well as how it affects their work were simultaneously featured in participants’ 

responses. These responses converged as one theme, a game changing technology. A second 

theme, sensibility of change, resulted from participants’ sense making of the expected benefits of 

e-PHR and their common understanding of its purpose.  

6.2.3.1.1 Coherence: Converging Views of Meaning – A Game Changing Technology 

 Participants united on the meaning of e-PHR by identifying it as a transformational 

technology that formalizes collaborative relationships between patients and health care providers 

in the making of healthcare decisions. As CareProvider1 described, “it challenges and pushes 

providers to be more patient-oriented and to have the conversation with patients about what is 

important to them versus what’s important to us as providers, which is often different.” Through 

mutual access to information about the care, care plans or treatments, a sharing in the process of 

decision making and a connectedness was described as attainable. Patient1 explained that “the 

shared decision making would kind of improve the relationship or make a deeper relationship 

between patients and their doctors. The technology is the conduit.” e-PHR was also identified by 
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participants as creating opportunities for increased patient engagement through access to a 

comprehensive set of data and timely and convenient communications. Patient2 described the 

increased engagement results from the value of information access and communications between 

visits as:  

 Diabetes doesn’t run on a three or four-month calendar. Maybe you have a problem that 

you need help with, that by the time you’ve hit three or four months you’ve forgotten 

about it, you’ve become complacent about, so having the PHR - the integrated one - you 

are able to engage with your health care providers on that, not only on that formal face 

to face appointment every three months, would be very helpful. 

 Participants made sense of e-PHR by noting its significant deviation from the current 

practice, requiring a shift in the culture of medicine and system policies as well as a change in 

clinical workflow and business practices. In general, while youth with T1D appeared less 

preoccupied with issues of this nature, care providers and organizational providers expressed an 

openness to the required shifts in medical practice. In the words of OrgProvider1:  

This is fundamental to where we need to go with healthcare. I see it as an enabling 

mechanism to put the ownership of a person’s care more in their court, to shift the 

paradigm we have in our system from a didactic provider-dominated health care service 

to one that is truly person-centred. So, I see it as a mechanism to allow us to actually 

walk the walk around person-centred care language. I see the SDM-PHR as a 

fundamental step toward that direction.  

 One key shift in business policy is in the remuneration of care providers for services 

provided in this new medium of service delivery. OrgProvider2 illustrated the importance of a 
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funding model that aligns with the care approach and in return drives care provider engagement 

with the statement:  

 You’re going to find some clinicians who will say here’s my phone, call me anytime 

you’re in trouble. You are going to have other clinicians who say until fee schedule on 

the MSP side is giving me either nothing or ten bucks for a virtual visit, until you are 

adequately compensating me, I am not doing that.  

  Right now, we do not have a holistic paradigm for supporting any amount of 

correspondence with clinicians be it phone-based, text-based, email-based, video 

conferencing. There is no clear model for all specialties and GPs around how the 

reimbursement should work in that more virtualized space. I think that’s a big barrier. 

So, I definitely think that’s a broader policy and systemic issue that we would need to 

write in order to better support the two-way communication that we assume would be 

part of an SDM system with a PHR.  

 Many participants noted that the transparency and fluidity of information with e-PHR 

would bring an increased accountability for patients and reveal in self-management. Patient3 

explained:  

For patients, it really ups their accountability for their actions. If they are really 

struggling with their diabetes care, it is going to show up and their health care providers 

will see it and you’ll see it. There is no hiding! But also, you are more confident that your 

discussions face to face, or your other forms of communication in care, are able to be 

documented, remembered and acted upon and more transparent. 
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 For care providers particularly, this also meant that they have access to patient 

information between standard face-to-face visits, which brought up medical-legal questions for 

them and concerns around their ability to operationalize the workflow and the anticipated 

increase in workload. CareProvider2 identified:  

There is some apprehension on the healthcare provider part, about essentially if it is an 

electronic access, how do you prevent the ‘hey your doctor is now available 24/7, 365 

days of the year’, and ‘well I sent you an email and you haven’t responded in the last 2 

hours’ situations. 

6.2.3.1.2 Coherence: Sensibility of Change 

 Overall, participants understood the valuable benefits of e-PHR as being a supportive 

approach for youth with T1D, an improvement in care efficiency, and a conceivable, positive 

impact on patient outcomes. The latter was most simply described by CareProvider3 as, “once 

we involve our patients, it is likely that we will have a better chance to have more compliant 

patients and better outcomes too, like less complications for diabetes.”  

 The improvement in care efficiency included an ease and timeliness of communications, 

the ability to see the big picture, and a convenience around care coordination. The ability for a 

care provider to have a more comprehensive set of patient health details prior to an encounter 

was seen by participants as very beneficial. Patient4 described it as: 

 So, I’ll see the nurse and the dietician and then my endocrinologist separately. I have to 

explain what’s going on three different times before I can even start asking my questions. 

I think them having the whole story before I even go in would be really helpful. 
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 The ability for the patient to also see the big picture ahead of a scheduled appointment 

offered the prospect that care encounters could reach more meaningful collaborative 

conversations in a shorter timeframe. OrgProvider3 explained: 

There’s nothing better than a graph of a HbA1c or the actual number in your face that 

comes in independent of your physician that you can make sense of, and if you fail to 

make sense of it, then that enhances your next appointment because you’re already 

puzzled. You’ve skipped that step of receiving the information. Now you’re in the 

processing of that information phase when you enter into the doctor’s office. So, you’ve 

actually accelerated things dramatically. 

 For patients, and in particular for those living rurally, the provision of virtual 

communications could increase care efficiency, as noted by Patient5:  

I live pretty far away from everything and I was sitting in the endocrinologist’s office 

yesterday and I was kind of frustrated because I had driven 40 minutes for a 10-minute 

appointment where basically we didn’t exchange anything. So, if I could have just 

checked in and been like ‘hey, I don’t think I need anything from you right now, can we 

reschedule later’.   

 In terms of an improvement in care coordination and planning, shared access to patient 

health information and treatment strategies for integrated planning purposes seemed 

advantageous. CareProvider4 summed up the general sentiment as, “when we don’t know the 

details of what the other people on our team are doing, it makes it hard to make a cohesive 

shared plan.” 



 

185 

 

 

  As a supportive approach for youth with T1D, including during and post-transition from 

pediatrics to adult care, participants described e-PHR as very practical and accommodating, and 

in alignment with usual ways of working today. In general, care providers conveyed that they 

find it difficult to connect with this patient population in order to provide care; as such, e-PHR 

offered a convenient means to communicate with this population. CareProvider5 explained: 

It’s always a challenge to access that age group. We have been trying different ways of 

doing so because we know that it’s just how it is. They tend to drop off and they have 

bigger fish to fry and diabetes isn’t really a priority at that age. For us, it would mean 

that we’d actually have access to them. 

 Participants characterized e-PHR as medium for providing care that is orientated with 

most other ways that young people engage today. CareProvider6 shared that “youth with Type 1 

diabetes, they are born in 2000, they grew up with technology, cell phones, personal iPad, you 

know, all these digital technologies. They are very in tune with technology and I think that 

certainly will be favoured.” As another example, CareProvider7, explained that he has a patient 

“who is 19, but she just will not come in. But if she could share her information from her pump 

or see what I suggest on the e-PHR platform, she’d be receiving care right now that she is not.” 

 Commonly, youth with T1D expressed the need to feel supported in their day-to-day 

management of diabetes, especially in terms of when and how they get and engage with health 

information and care. Patient6 explained:  

This technology might make it a little easier if you can just say ‘oh my endocrinologist is 

right here’, I can just ask them a question and deal with the problem so that I don’t have 
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to wait to see them in 6 months when the problem is out of hand. Like you can deal with it 

right away. 

 For youth with T1D, this supportive approach was also perceived to increase self-

efficacy. Patient7 expressed that “it would make me feel better because seeing patterns that are 

in range. It’s like oh, I can do this. I do know what I’m doing.” 

 Participants also indicated that, while e-PHR is sensible and presents an opportunity for 

meaningful system change, its purpose must be well-defined, shared, and made intrinsic to 

healthcare. Ambivalence was noted by organizational providers about patients and care providers 

having a shared understanding of the purpose of e-PHR. OrgProvider4 described how a shared 

understanding of purpose between patient and care provider underpins this practice change, “the 

important piece up front is, when a patient wishes to engage in this way and we have that option 

as a system to provide that to them, there must be a shared understanding of what that means.” 

However, at this stage, participants expressed a lack of clarity around the rules or boundaries of 

care with the implementation of e-PHR. CareProvider8 highlighted that “patients’ time to 

engage with the system may not match the systems’ time to engage with them.” 

6.2.3.2 The Cognitive Participation Work of Integrating e-PHR 

 The second mechanism of NPT is cognitive participation – the work needing to be done 

by individuals in teams as they anticipate roles and tasks to accomplish the new ways of doing 

things. Participants (n=27) strongly agreed (overall mean cognitive participation score of 4.6/5) 

with processes requiring this type of implementation work (Table 6.16).  
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Table 6.16: Cognitive Participation scores by target group 

 

Cognitive 

Participation 

Score* ±sd 

Patients  4.4±0.52 

Care providers 4.5±0.39 

Organizational 

providers 

4.9±0.19 

Overall 4.6±0.45 

*(1=strongly disagree, 5 = strongly agree) 

 The commitment and engagement that emerged from the data around ‘who does the 

work’ was explained by two qualitative themes (Table 6.17). The combined qualitative and 

quantitative results for cognitive participation corroborated this, demonstrating participants’ 

investment in commitment and engagement. 

Table 6.17: Cognitive participation mechanism and resultant themes 

NPT 

mechanism 

The work of 

normalizing e-PHR 

in clinical practice 

Descriptive themes Agentic 

investment  

Cognitive 

participation 
Who does the work? 

Sharing ownership of the work commitment and 

engagement Enabling involvement 

 

 The mean item scores for cognitive participation by target group and overall were 

calculated (Table 6.18). There was very strong agreement by all participants across all four items 

related to the investment of commitment. Participants sensed they would be engaged with 

processes that promote participation individually and together. Interestingly, organizational 

providers’ mean scores indicated the strongest levels of agreement across all items of this 

mechanism. 
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Table 6.18: Mean cognitive participation scores by target group 

Cognitive Participation 

construct 
N 

Patients 

Mean 

Score* 

±sd 

N 

Care 

providers 

Mean 

Score* ±sd 

N 

Organizational 

providers Mean 

Score* ±sd 

N 

Overall 

Mean 

Score* 

±sd 

key people who would 

drive system forward and 

get others involved 

8 4.1±0.35 11 4.5±0.69 8 4.8±0.46 27 4.4±0.58 

legitimate part of my role 8 4.5±0.76 11 4.3±0.47 
7 5.0±0.00 

26 4.5±0.58 
1 

not relevant to my 

role 

open to new ways of 

working 
8 4.6±0.52 11 4.5±0.52 8 4.9±0.35 27 4.7±0.48 

continue to support 8 4.4±0.74 11 4.6±0.50 8 5.0±0.00 27 4.7±0.55 

*(1=strongly disagree, 5 = strongly agree) 

 The first qualitative theme, sharing ownership of the work, arose from participants’ 

responses to how they would engage with e-PHR individually and together. Participants’ 

responses to whether key people are willing to drive e-PHR forward and what keeps patients and 

care providers motivated to continue taking part were discussed together. Participants’ responses 

to these two questions were comparable and the analysis identified one theme, enabling 

involvement, from their categories of repeated ideas.  

6.2.3.2.1 Cognitive Participation: Sharing Ownership of the Work 

 Participants committed to e-PHR with an openness to the individual and collective work, 

but with some uncertainty. In describing whether they believe it’s right to engage in the use of e-

PHR and if it was a good idea in general, participants consistently responded in agreement. One 

participant, OrgProvider8, simply stated, “I think it’s a necessary one. It’s beyond good.” 

Patient8 indicated that the status quo of providing healthcare was no longer good enough with 

the availability of a new approach for healthcare such as e-PHR, “I don’t understand, it’s just not 

ok, why you would stick to something when there’s better opportunities.”  
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 Participants, particularly the care providers and organizational providers, acknowledged 

that while e-PHR is a legitimate approach, there was a collective resistance to change and a fear 

of non-systemic ownership of it. CareProvider11 illustrated that “most people kind of get stuck in 

the old ways and don’t want to stray from that. I feel a system like this is a no brainer for our 

future and our younger generation as they are so involved with technology as it is.” Some of the 

resistance to change was described as an uncertainty related to the impact of the transparency of 

patient information. CareProvider10 noted that there is a hesitation to commit among care 

providers, stating:  

There would be some providers wondering, if that’s in patient’s hands, how are they 

going to use it, is it going to get misused or misunderstood, or what does that mean? So, I 

think everybody believes in patient-centred care, but again it’s that control aspect, 

caveats of risk and liability management, that I think will be the ‘ooh, exactly how much 

are we showing behind the curtain!’ 

 In terms of systemic control of the change, participants seemed to focus on individual 

supports and system-level provisions. CareProvider9 shared, “e-PHR is a great idea, but I’m less 

confident about how this could happen. Well I guess we would have to see how that would be, 

what kind of impacts it would be like, what the workflow is like, what kind of supports there are 

to understand it, introduce it and develop it.” This issue was further highlighted by 

OrgProvider7, as he articulated: 

From a health system perspective, I have the least faith because our system doesn’t do 

new initiatives very well. We don’t put in the right supports. We don’t put in the right 

governance. We don’t put in the right funding. We have too many things that need to 
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happen. There are too many conflicting priorities. There’s politics which get in and 

redirect this to short term wins. This isn’t a short-term thing. 

 Commitment to e-PHR was demonstrated by participants through an awareness of new 

efficiencies of care and care coordination, and a shared interest in the collaborative, relationship-

based focus of care. Patient7 explained that e-PHR would be “helping diabetes management and 

strengthening the relationship between me and my healthcare provider. They have to be a little 

more involved in my life and I have to be clearer in my communications with them.” 

CareProvider8 also shared a statement that illustrates this sentiment: 

If things are maybe going a little bit south for the patient, especially the young adult age 

group after transitioning as it is easy for that age group to get a little lost, having this 

system where one member of the care provider team can either intervene or trial some 

other ways to support that patient would be helpful. 

6.2.3.2.2 Cognitive Participation: Enabling Involvement 

 Participants expressed a commitment and willingness to drive e-PHR into practice by 

enabling involvement through the mobilization of support and resources at the individual, care 

team, and health system levels. Specifically, participants expressed an expectation of some 

education and training, and most importantly that e-PHR was a sustainable, well-resourced 

investment at all levels of government. Participants wanted to know that implementing e-PHR 

would have the right resources and supports in place to enable and sustain involvement. At the 

individual level, that involved upskilling such as education and training. At the clinic level, that 

required an examination of current processes for fit and the identification of additional resources 
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and supports required to enable involvement. At the system level, the alignment of business 

drivers, such as the care provider funding model, was identified as fundamental. CareProvider7 

highlighted, “in a fee-for-service environment, I am going to be relatively disinterested in this 

because I can’t get paid for using it. In the value-based funding, I am going to be all over this 

because it allows me to maintain a high level of wellness in my population.” This was further 

demonstrated by CareProvider6 as he remarked: 

If the higher ups support e-PHR, they must provide the protected time and the resources 

and the infrastructure that’s needed. The biggest issue with our healthcare system is 

these kinds of things become available and they are implemented without any thought to 

the additional resources or training or time that’s necessary to do that well. 

 The motivation for continued engagement was described by participants as an ongoing 

responsibility to demonstrate benefits and an improved experience of care by the patient. 

Patient6 justified the motivation from this anticipated improvement in the experience of care as, 

“anything that alleviates the stress of T1D daily and anything that makes you feel like you are 

more on top of it and more in control is going to keep being used.” While OrgProvider6 

described the enabling of ongoing involvement as, “if patients are feeling better supported and 

safer and their health is improving in a way that they notice, as opposed to indicators that don’t 

really mean much to them, then I think the system will become self-perpetuating.” 

 Participants also consistently expressed that enabling and sustaining involvement comes 

with a need to demonstrate effect. Patient5 explained that “if you are seeing the benefit, then you 

would want to sustain it.” 
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6.2.3.3 The Collective Action Work of Integrating e-PHR 

 The third mechanism of NPT is collective action – the work needing to be done by 

individuals in teams as they operationalize e-PHR. Overall, weak agreement (mean collective 

action score of 3.6/5, n=27) was observed among participants with processes requiring 

implementation effort (Table 6.19).  

Table 6.19: Collective Action scores by target group 

 

Collective 

Action Score* 

±sd 

Patients  3.9±0.33 

Care providers 3.4±0.58 

Organizational 

providers 

3.2±0.44 

Overall 3.6±0.53 

*(1=strongly disagree, 5 = strongly agree) 

 This was well explained by one qualitative theme and three sub-themes that emerged 

from the data around ‘how does the work gets done’ – i.e. participants’ investment in effort 

(Table 6.20). 

Table 6.20: Collective action mechanism and resultant themes 

NPT 

mechanism 

The work of 

normalizing e-PHR 

in clinical practice 

Descriptive theme 

• sub-theme 

Agentic 

investment  

Collective 

action 

How does the work 

get done? 

Uncovering the challenges of 

building collective action  

• Assessing fit 

• Investing in the change 

• Adapting to change together 

effort 

 

 The combined qualitative and quantitative results for collective action indicated a pattern 

with target groups in terms of participants’ investment in effort. The quantitative data by 

organizational providers indicated the least positive level of agreement (mean score of 3.0/5), 
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followed by care providers (mean score of 3.4/5) and then patients (mean score of 3.9/5), and the 

detailed descriptions in their qualitative data upheld this pattern.  

 The mean item scores for collective action by target group and overall were calculated 

(Table 6.21). In comparison to other NPT mechanisms, weaker agreement was observed by all 

participants across all four items related to the work required to enact e-PHR – i.e. the 

investment of effort. With some exceptions for patient participants, who had the highest level of 

agreement across all items of this mechanism, participants exhibited uncertainty about the work 

that operationalizes e-PHR. Both ambivalence and disagreement were observed by 

organizational providers around a number of normalization processes that influence the 

mechanism of collective action including: (a) ease of incorporating the system into existing 

work; (b) disrupting working relationships; (c) confidence in other people’s ability to use the 

system; (d) having sufficient resources available; and (e) adequate management support. 

Healthcare providers likewise neither agreed nor disagreed about the ease of incorporating the 

system into existing work and about having the confidence in others’ ability to use it, but their 

level of agreement with the other promoting processes of this mechanism were more positive.  

Table 6.21: Mean collective action scores by target group 

Collective Action 

construct 
N 

Patients 

Mean 

Score* 

±sd 

N 

Care 

providers 

Mean* 

Score ±sd 

N 

Organizational 

providers 

Mean* Score 

±sd 

N 

Overall 

Mean 

Score* 

±sd 

could easily incorporate 

 
8 4.0±1.07 11 3.1±0.83 8 2.5±1.20 27 3.2±1.14 

disrupt working 

relationships 
8 3.6±1.30 11 3.5±0.93 8 2.6±1.30 27 3.3±1.20 

confidence in other 

people’s ability to use 
8 3.6±0.52 11 3.1±0.83 8 3.1±0.83 27 3.3±0.76 

work assigned to those 

with appropriate skills 
8 4.4±0.52 11 3.7±0.65 

7 3.7±0.95 
26 3.9±0.74 

1 
not relevant at this 

stage 
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Collective Action 

construct 
N 

Patients 

Mean 

Score* 

±sd 

N 

Care 

providers 

Mean* 

Score ±sd 

N 

Organizational 

providers 

Mean* Score 

±sd 

N 

Overall 

Mean 

Score* 

±sd 

sufficient training would 

be provided 
8 4.5±0.53 

10 4.1±0.74 
8 3.5±0.93 26 4.0±0.82 

1 
not relevant 

to my role 

sufficient resources 

available 
8 4.2±0.71 

10 4.1±1.10 
8 3.1±0.99 26 3.8±1.05 

 
not relevant 

to my role 

management would 

adequately support 
8 4.0±0.93 

10 3.8±0.92 
8 3.0±0.76 26 3.6±0.94 

 
not relevant 

to my role 

*(1=strongly disagree, 5 = strongly agree) 

 In the interviews, participant responses about how they make an e-PHR function were 

discussed through the sub-theme of assessing fit. The sub-theme, investing in the change, 

surfaced around participants’ responses to what routines were expected and what resources were 

available for e-PHR. Finally, the participants’ responses around their confidence in others to 

carry out the tasks of e-PHR and whether this practice could easily integrate into their existing 

work were discussed together as their responses repeatedly indicated the third sub-theme, 

adapting to change together. 

6.2.3.3.1 Collective Action – Assessing Fit 

 Participants assessed the fit of the people and the tasks that must be undertaken, 

individually and collectively, to make e-PHR function. e-PHR exists in an environment of 

transparency and shared responsibility, and this was identified as requiring education of care 

providers in particular. Participants agreed that technical skills training is not the biggest 

concern. As OrgProvider1 noted, “there is transition in our workforce. Some of these skills now 

for employees are a given. They just come with these. These aren’t things we specifically have to 

train folks for; if we do, it is minimal.” However, participants aligned around the imperative for 
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education and training as part of the shift in the culture of medicine to person-centred care. 

OrgProvider2 explained that “we have more work to do across the system for sure around truly 

enacting a person-centred approach to care. If the culture of care does not reflect the SDM-

PHR, it won’t be well supported or used.” Participants shared that this is likely to produce 

anxieties for some care providers. CareProvider1 described this as the unveiling of the current 

reality of care and indicated: 

We will be uncovering people with poor skills on doing the engagement that should have 

been happening all along without the tool. The tool will expose gaps that in turn might 

precipitate more anxieties on the part of the providers, because they are going to be 

asked to do stuff that we took for granted they should be doing all along, but they weren’t 

and now the patients are going to be pushing them in that direction. 

 In terms of shifting responsibility around care, participants agreed that patient 

accountability will increase, and overall a re-alignment of the care team and sharing of the 

various tasks will be required, including the task of care planning. Participants concurred that 

eventually a new equilibrium will be found, and according to OrgProvider3: 

To some extent, the design of e-PHR might drive the redesign of the teams that provide 

care. It will put more onus on any member of the care team to establish the care plan in 

collaboration with the patient because ultimately it is putting more ownership back to the 

patient around their care plan. So, that kind of hierarchy of physician, nurse, dietician 

will look more like everybody is an equal player and really moving the court over to the 

patient around confirming, affirming, and validating any care plan. 
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 Interestingly, and given that diabetes is ‘24/7’, patients expressed that they did not 

observe e-PHR as requiring a change in their skill set, but rather a gain in support through the 

sharing of the decision making task. Patient1 explained: 

I don’t think it would be that much of a change in effort or workload for those living with 

type 1; we don’t get to not be thinking about it. I’ll try changing my basal [insulin] for a 

few days at a time and just record what I notice, like if my blood sugars are better or 

worse and just play around with it from time to time. So, I think the only difference with 

me doing that by myself versus this new technology is that it would be shared. 

6.2.3.3.2 Collective Action – Investing in The Change 

 Participants perceived enacting e-PHR by investing in the change—specifically, by 

measuring and resourcing it sufficiently from beginning through its sustainable future. With 

regard to the implementation of e-PHR as a well-resourced investment, participants expressed 

doubt. While participants expressed a belief that this is the right direction for healthcare, only 

some trusted that this would be enough to enact the resourcing of it, as CareProvider2 explained, 

“I’m sure they will have a supportive view of developing this kind of system. I think overall both 

from the private industry standpoint and the government standpoint there is a good case to be 

made to have the resources allocated for this kind of direction.” On the other hand, more 

participants were of the alternate view. OrgProvider4 expressed: 

e-PHR is likely to be sponsored in theory but not resourced to the extent it needs to be. I 

think there would be some resourcing put toward it. Healthcare leadership is certainly 

behind all the language of person-centred care and philosophically supporting that 
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vision. I don’t believe we’ve done a good job of really digging deep into what that 

requires to change the culture of care, really create and develop the skill set around that 

and then to marry that with the training needed for SDM in an PHR platform. So, I 

believe it would be supported, like sponsored. I don’t think we look to resourcing it 

adequately for what is required. 

 With support present in principle and resources perceived as limited, participants deemed 

that measuring and demonstrating benefit will foster an ongoing investment in the change. If 

population-level improvements are demonstrated, the system will resource e-PHR. 

CareProvider3 shared that “seeing benefits and return on investment from those conversations 

and the collaborative decision making with their patients will bring the support.” All of which 

will require a well-managed change process according to the participants, who also expressed 

scepticism around experiencing that. CareProvider4 shared the unlikelihood that “we’re going to 

properly mount the necessary supports and the changes to workflow in this thing unless we’re 

very careful and very intentional.”  

6.2.3.3.3 Collective Action – Adapting to Change Together 

 Participants expressed an ambiguity towards the ability to adapt to change together – i.e. 

e-PHR may not easily integrate into existing work without a disruption to current relationships 

and processes and an uncertain belief in others to carry out the efforts required to enact e-PHR. 

Participants showed a questionable willingness to shift roles and responsibilities, see the patient 

as a partner in care, and define new rules of business, such as a team approach to patient care. As 
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well, participants strongly indicated the need to develop and implement provincial strategies and 

policies with embedded practical experience from on-the-ground clinical practice. 

 In general, seeing the patient as a partner and shifting roles and related responsibilities 

were perceived similarly among patients and organizational providers, while care providers did 

not really address the requirement of shifting roles towards partnership. Patient2 explained: 

It would be relinquishing some of the accountability from the providers’ side over to the 

patient which they have not typically been accustomed to do in their training. They have 

to be the expert and the supporter. So, it would be a change of mindset and role that way. 

I think if you think interdisciplinary, and the different practitioners and teams, it would 

be moving everybody up I think to a more parallel playing field around roles and 

responsibilities.  

 Participants described that there is a need for an acceptance and levelling of the care 

provider role hierarchy and to endorse a team-based approach to care. OrgProvider5 explained 

that “it feels to me that there is a cultural elitism thing there which needs to go away. So, this 

kind of tool would help with that because it would drive the culture towards partnership.” 

However, as an example and in contrast, CareProvider5 noted, “It shouldn’t change the way they 

approach a patient. I don’t see that any kind of tool that we use should change the way we 

approach managing patients within our scope of competence. I mean, I see it as just more of a 

tool.” 

 In adapting to the change together and to satisfy the practical process issues of integrating 

this new paradigm into clinical practice, participants identified the importance of a top-down 

design strategy and policies with bottom-up practicality, yet there is an uncertainty about how 
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well they will merge. OrgProvider6 rationalized that “we need to clarify the road map and to 

establish some amount of centralized control, but we don’t want to stifle creativity. That is the 

complexity and the art of public policy.”  

 Participants argued that the time is ripe to really get it right, citing the opportunities for 

efficiencies in the care approach are well worth the re-alignment of workflow and business 

practice, but there was a lack of clarity around what those new business rules might be, 

especially with respect to the issue of care provider response time. Participants expressed that 

expectations need to be established that are respectful of care providers’ workload yet drives 

patient engagement. CareProvider6 stated: 

One concern that I do have is the pace of information transfer today and the expectation 

of response. So, to set up a system where we can share information and ask questions, it 

is better to be able to ask the question when you are thinking about it and get an answer 

sooner rather than have to wait for an appointment, but I do not see the health system 

resourced the way that it is now being able to be as responsive as people expect 

electronic systems to be today. Would that be disengaging for a patient to reach out and 

then have nobody answer until Monday morning?    

 Another care provider, CareProvider7, shared: 

Patients automatically assume that you are checking lab work for them daily. But I don’t 

necessarily have the time to be going through and making sure their HbA1c is in target. 

So, I think figuring out where is the ownership? Is the ownership on us to address certain 

things, or is the ownership on the patient when they see that number through e-PHR, are 

they going to contact us, or do we contact them or how does that work? 
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 Finally, one frequently expressed issue that participants indicated should change was the 

issue of funding for care providers – i.e. a move from fee-for-service to value-based funding. 

This was described by OrgProvider7 as: 

If I’m a physician and I’m being paid to treat a type I diabetic patient, should I be 

somehow held accountable to track their HbA1c over time? I would say the answer is yes. 

But right now, the answer is no. So, I could be a patient seeing my endocrinologist and 

have no HbA1c all year and nothing happens. I could even go have visits with the 

endocrinologist and chat about things but have no lab data to support the conversation, 

but the physician would still be paid for that visit. 

6.2.3.4 The Reflexive Monitoring Work of Integrating e-PHR 

 The fourth mechanism of NPT is reflexive monitoring – the work done by individuals in 

teams as they comprehend the effects of e-PHR. Participants appeared able to value and evaluate 

e-PHR and collectively invest in its understanding. Table 6.22 highlights the two qualitative 

themes for the reflexive monitoring mechanism that emerged from the data around ‘how do they 

assess the change effect’ – i.e. participants’ investment in appraisal. 

Table 6.22: Reflexive monitoring mechanism and resultant themes 

NPT 

mechanism 

The work of 

normalizing e-PHR 

in clinical practice 

Descriptive themes Agentic 

investment  

Reflexive 

monitoring 

How do they assess 

the change effect? 

Reflecting on value reflection and 

appraisal Monitoring and adapting 

  

 The participants’ responses to how they judge the value of e-PHR and what makes the 

effects seem beneficial converged as one theme, reflecting on value. Participants’ interest in 
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defining and collecting information about the effects formed the second theme, monitoring and 

adapting. 

6.2.3.4.1 Reflexive Monitoring - Reflecting on Value 

 Participants appraised the value of e-PHR as nurturing engagement and collaboration by 

removing barriers to care and as efficiency gains from a healthy shift in the care approach. As an 

example, OrgProvider8 reflected on the shift in care approach that would come with e-PHR and 

shared that it would be “a more respectful engagement in care. Being more of a partner to their 

service, being more respected as to their values and beliefs and recipients of the care.” 

CareProvider11 assessed this shift as valuable because “by engaging patients in their care this 

way and providing them with this kind of empowerment and increasing frequency of contact, that 

would translate into better outcomes.”  

 By removing barriers to care around access and communications, e-PHR was judged by 

participants as improving the experience of care and fostering collaborative relationships and 

patient engagement. CareProvider11 shared how this medium would be more engaging for this 

population “because their health care providers are part of that system, I would think it would 

be more positive and motivating for them to know that their health care provider is part of it as 

well.” Patient8 shared how the timeliness of connections would improve the experience of care 

for the patient in the following manner, “instead of it being one little issue that turns to a big 

issue, you can kind of fight all these little battles at once and fix them with your doctor as they 

show up.” Although youth with T1D seemed to delight in opportunities to not focus on their 

disease, Patient7 highlighted how the value would outweigh the engagement effort, sharing: 
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It’s on my mind already ‘24/7’. I check my blood sugars, I change my needles and I bolus 

my food, but really, I love not having anything around me that reminds me of it. But then 

again, I think that there are so many potential benefits from the app that they may very 

well outweigh the costs of having another reminder that you have diabetes. 

 CareProvider10 revealed that it is the engagement of the patient in their health and 

healthy behaviours that makes the effects of e-PHR seem beneficial, stating: 

There would be patient satisfaction and our satisfaction if there is any change in the 

numbers themselves. Well, sometimes to me it’s not about the numbers, it’s about their 

behaviour, the patient’s behaviour – like maybe they’re checking more, or they’re eating 

more regularly or something – like their actual ADLs [activities of daily living], the 

HbA1c might not change or something, but that doesn’t matter. 

6.2.3.4.2 Reflexive Monitoring – Monitoring and Adapting 

 Participants’ interest in defining and collecting information about the effects of e-PHR 

was related to their perceived improvement in the effectiveness of care—specifically, the 

enabling of collaboration with an ease to communications and a more comprehensive picture of 

the patient’s health. CareProvider9 noted that “youth with T1D make hundreds of self-

management decisions a day and to be able to do that knowing that you have an interactive tool 

that shares information, both good and bad, and [includes] questions that can help you make 

better self-management decisions, that’s really important.” Participants argued that the 

integration of the care team online with access to a more complete patient profile and various 
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communication mechanisms supports the patient in the day-to-day management of diabetes. 

Patient6 offered: 

Communication would be better and [there would] therefore probably be less risks at 

home because you’d be able to share information about the problem and then solve the 

problem faster instead of being like ‘oh well my appointment is in two months so I’m 

going to fix it then’. So, you can solve problems faster and then move on. 

 As participants reflected on how advantageous this perceived improvement in the 

effectiveness of care was for the care providers, the issue of ensuring that system supports, such 

as an appropriate funding model, are in place surfaced again. As CareProvider8 shared: 

Patients share some glucose results and ask me what I should do with my insulin and I 

tell them what the new dose should be. How does that get remunerated? Do I have to do a 

billing interaction every time I have a ten second interaction with the portal? Or are we 

talking about a part value-based funding where I am being paid effectively for chronic 

disease payments for the interactions, so if I want to do 100 portal interactions then I am 

free to do so, and it’s covered by that. Those kind of implementation details will make a 

big difference. 

 Getting clear about the effects of e-PHR came with an imperative from participants to 

measure and demonstrate outcomes on an ongoing basis and to monitor workload and adapt 

clinical practice accordingly. OrgProvider7 explained that the effects will only be evident if “we 

are purposeful about bringing that forward and measuring it. I think we’d have to definitely 

make sure we have a supportive evaluation plan and one that looks at traditional mechanisms of 

care with a comparator to this aspect of care.” With a number of unknowns related the care 
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provider workload, a monitor and adapt approach was described by participants in terms of how 

they would assess the effects of e-PHR. CareProvider7 revealed this uncertainty and explained:  

Is it going to be more work? I guess, maybe. It is difficult to say. What do you do with a 

patient that isn’t doing the right job of tracking what they need to track or monitor what 

they need to monitor as part of their management of their diabetes. I think if the patient is 

not fully engaged, is that more work for the provider or not? I don’t know. I would say it 

is less work when the patient is fully engaged and doing a great job at managing their 

own care. 

6.2.3.5 The Bridging Theme of Integrating e-PHR 

 One qualitative theme resulted which spanned all NPT mechanisms. This theme, ‘Really 

get it right! – united views of system usability, intelligence and connectedness’, may be 

indicative that all four cognitive and behavioural processes that influence the integration of e-

PHR into clinical practice are impacted by aspects of its ultimate design, which remain elusive to 

participants in this early design/ pre-implementation phase of e-PHR. Because these repeating 

ideas could not be connected to any one NPT mechanism as per the analytic framework, it was 

described and added to the integrated results as a bridging theme. This theme captured the 

repeating idea of really getting this technological innovation correct in terms of a usable, 

intelligent, and mobile design within a standard-based federated infrastructure.    

 When describing the meaning and value attributed to e-PHR, participants often 

highlighted the critical nature of a highly usable system design. One participant, OrgProvider1, 

ascribed meaning and value as “a question of usability. From a patient perspective, how is it 



 

205 

 

 

made very easy to use, because if it’s cumbersome, it’s not going to be adopted, and I think that 

comes down to device and methods of access and methods of interaction.” When describing 

what keeps people motivated to continue taking part, the topic of usability of e-PHR was 

associated with an alignment to other current, intuitive, and acceptable ways of working, as 

argued by Care Provider2, “I can’t stress enough that the program has to be user friendly in 

order for it to be accepted easily. I think that user friendly would be that intuitive piece. You 

know, if you pick up an iPhone, it’s quite intuitive, but if you picked up a different model, you 

really have to struggle your way along.”  

 Designing e-PHR with patient mobile access in mind was expressed by participants 

throughout. As an example, when describing how easily e-PHR could be integrated into practice, 

CareProvider3 focused on the convenience and imperative of a mobile service delivery, stating 

“if it’s not mobile, you’re wasting your time completely. I wouldn’t even dream of any PHR 

today that isn’t 100% mobile tech.” As another example of the imperative of a mobile design, 

Patient4 explained when speaking about what makes the effects of e-PHR seem beneficial, “if 

nothing else, while we are moving around, you know that you are at least still connected to 

people that care about your health.”  

 The importance of system intelligence for e-PHR as it relates to managing and presenting 

the data and information and adaptive decision support was also highlighted across all 

normalizing mechanisms. Patients often and easily alluded to their need for a simple yet 

comprehensive dashboard to manage their diabetes. The overall management of data and 

information by the system in terms of a usable presentation style and search functionality without 



 

206 

 

 

increasing workload was often identified by care and organizational providers. As one example, 

CareProvider3 described how the value of e-PHR is judged: 

I would just hope that with all the latest technology that’s available that they would be 

able to have it organized in a way that’s easily searchable. So, if you were looking for 

their kidney function, you wouldn’t have to traipse across all of the files. Hopefully the 

headings of folders or the way that it was set up was, like I said earlier, kind of intuitive. 

If it’s difficult, people won’t use it. 

 The significance of an intelligent system for a computer-tailored approach to clinical 

decision-support was described by some care and organizational providers . CareProvider4 

stated, “knowing all the decision support intelligence stuff, I think it would really help a lot of 

patients’ needs to not even have to reach out to a care provider if some of that information was 

more readily in their hands with some intelligent decision support behind it – alerts, reminders, 

those types of things.”  

 The notion of an integrated ecosystem of electronic health record systems cannot be 

underestimated as participants often, and across all normalization mechanisms, described its 

relevance and importance. As one example, when speaking about what makes the effects of e-

PHR seem beneficial OrgProvider4 shared: 

We need a standard-based infrastructure that these things can plug into. This 

environment gives you a space where multiple vendors can create new products, start-ups 

that can plug in, they don’t have to build the entire stack, they can just build what they 

are specializing in and interact with the rest of the system. If you combine that with an 

incentivization model that rewards outcome, then we can have a free market that drives 
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towards all those things that we need whether it is usability or particular functions like 

this model. 

 The interconnected architecture of health information systems was also highlighted as 

participants described whether they would be able to easily integrate e-PHR into practice as 

highlighted by CareProvider1, “I think in the long run it would make people’s work easier, 

definitely, if there is interoperability, that’s the key.” 

6.2.3.6 The Practice-related Outcomes of Integrating e-PHR 

 Finally, the results of the survey for the practice-related outcomes was explained 

qualitatively by two themes that emerged from the data (Table 6.23). These two themes 

highlighted participants’ perception of potential outcomes of e-PHR integration in clinical 

practice in general as well as to the specific outcome of engagement in self-management decision 

making. 

Table 6.23: Practice-related outcomes and resultant themes 

 The potential outcomes of normalizing e-

PHR in clinical practice 

Descriptive themes 

Practice-

related 

Outcomes 

How are potential outcomes perceived in 

general?  

How is the outcome of engagement in self-

management decision making perceived? 

care is efficient 

care is person-centred 

 

 The mean scores for the practice-related outcomes by target group and overall were 

calculated (Table 6.24). There was strong agreement by all participants that e-PHR would 

positively affect engagement in self-management decision making (mean score = 4.5/5), with 14 

strongly agreeing, 12 agreeing, and one participant neutral. According to the overall mean 

scores, all participants perceived e-PHR would make it easier to participate in SDM (mean score 
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= 4.6/5) and to support patients in managing their own care (mean score = 4.4/5). The practice-

related outcome of normalization obtained general agreement (mean score = 3.9/5); however, the 

organizational providers expressed more ambivalence to this potential outcome (mean score = 

3.2/5), compared to care providers (mean score = 4.1/5) and patients (mean score = 4.0/5). As a 

whole, participants neither agreed or disagreed with the practice-related outcome of 

improvements to diabetes complications (mean score = 3.6/5).  

Table 6.24: Mean practice-related outcomes scores by target group 

Practice-related Outcome N 

Patients 

Mean 

Score* 

±sd 

N 

Care 

providers 

Mean 

Score* ±sd 

N 

Organizational 

providers Mean 

Score* ±sd 

N 

Overall 

Mean 

Score* 

±sd 

positively impact 

engagement in self-

management decision 

making 

8 4.4±0.74 11 4.5±0.52 8 4.6±0.52 27 4.5±0.58 

easier to participate in 

SDM 
8 4.8±0.46 11 4.4±0.50 8 4.8±0.46 27 4.6±0.50 

reduce diabetes 

complications 
8 3.6±0.52 11 3.5±0.69 

7 3.6±0.53 
26 3.6±0.58 

1 
not relevant to my 

role 

become a normal part of 

my work 
8 4.0±0.53 11 4.1±0.54 

4 3.2±0.50 
23 3.9±0.60 

4 
not relevant to my 

role 

easier to support patients 

in self-management  
8 4.4±0.52 11 4.3±0.65 8 4.8±0.46 27 4.4±0.58 

*(1=strongly disagree, 5 = strongly agree) 

 Shown in Table 6.24, a response of ‘not relevant to my role’ in the practice-related 

outcomes survey was used by one organizational provider to answer ‘‘An integrated SDM via 

PHR system would reduce diabetes complications’. This response was also used by four 

organizational providers to the question, ‘An integrated SDM via PHR system would become a 

normal part of my work’. These participants appeared to interpret the work as an action reserved 

for the patient and care provider and not for those involved in the management of systems. 
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 Participants perceived the potential for a positive effect on engagement in self-

management decision making by identifying it with an increased efficiency of care and everyone 

being more informed. In terms of keeping the patient and provider informed and on top of trends 

in a timely fashion, CareProvider8 described e-PHR as positively affecting patient engagement 

because “you can see what their sugars have been online anytime, and you can see so much 

more at any time versus that one appointment where the patient [is] like ‘okay, here’s my 

numbers for the last month, they are out of control and I had no idea.’” The efficiency of care 

appeared to arise from a level of convenience that is both desired and perceived as available with 

e-PHR in terms of access to and the provision of care. As Patient8 described: 

People with type 1 are already thinking about it ‘24/7’ and I think if we had this system at 

our disposal to use and vocalize some of the concerns we have daily, rather than just 

thinking of them, we’d actually be acting on them, so I think it would have positive effects 

on being engaged in your own diabetes care. 

 In terms of convenient access to care during the geographic transitions of youth, 

CareProvider9 shared, “it just makes it way easier for those patients to access care. And they 

don’t have to be in town. They can be in Vancouver. They can be in Montreal. They can be 

wherever they want to be and still stay connected to their clinic. Often times that’s the hard part, 

when they move away.” However, this positive outcome was described by participants as only 

likely if the required shift in the culture of medicine towards person-centred, team-based care 

occurs. As OrgProvider2 noted, “the care approach has to marry and reflect that same 

philosophy and culture. If those two things are in place, I believe it will positively impact 

engagement.” Finally, while most participants agreed that care may be more efficient, they also 
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noted that e-PHR may not be a panacea for engagement as centring care on the patient may mean 

accepting the patient’s personal characteristics and reasons for engagement or lack of 

engagement. CareProvider10 stated, “no matter what innovation or system has occurred since 

the invention of insulin, it’s a very individual decision how a patient will improve their outcomes 

and that’s the patient’s decision.” 

 Participants indicated that patients would have a greater ability to participate in SDM if 

they had all the information they need to collaborate in the making of a decision. From the 

patient perspective, it appeared as though access to information would empower them to 

participate in decision making as expressed by Patient7, “It makes you feel more involved, like 

you have more of a voice in your own health, as weird as that sounds.” Participants described 

that having access to the ‘big picture’ would allow patients to take more ownership of their own 

care and related decision making in the management of his T1D. This was highlighted by 

Patient8, “moving from pediatrics to adult care, it’s a lot more involved, including talking to 

doctors actually. Before it was like I was not really a part of the conversation as much because I 

couldn’t see the problems on a broader scale. Having this would really help.” CareProvider7 

added that the ability to participate is because “it gives information to the patient that they’ve 

never had, which may empower them to engage more frequently and shifts the relationship of 

care provider and patient to more of a collaborative one.”  

 Participants perceived the access to comprehensive information and communications 

functionality as the most enabling. They also highlighted the efficiency gain by having a 

federated health information ecosystem where all information in one place. When describing the 

challenge of connecting with this young population, CareProvider10 explained the relevance of 
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an easy communication mechanisms and stated, “we are actually able to directly contact them 

and have a conversation without them having to come into the clinic.” When it comes to having 

access to comprehensive information, such as a care plan, outside of the care encounter, 

CareProvider3 pointed out how helpful this would be, “they might go home and think, what kind 

of instructions did they give me again and if it was all in e-PHR, then I think would make it 

easier for patients and care providers too.” Some care providers also highlighted the current 

system inefficiencies in care that e-PHR is expected to address. As CareProvider12 explained: 

As I try to do virtual follow-ups, I have to go to different places. For example, if I want to 

do an insulin pump upload, look at their lab work, and review my last clinic note, and 

then generate a note to send back to their primary care physicians, I have to go to four 

different places in order to do that. So, having it all in a central place would make it 

quicker, easier and definitely more efficient. 

 Participants described the ability to support patients in their care as a result of treatment 

decisions being made that will more likely be followed because they are made with the patient, 

taking into account the whole person with a more comprehensive set of data. Patient1 shared 

how having a more complete understanding of the person would aid decisions and enable 

ensuing actions to be more accurate. She shared: 

I think a lot of factors get left out such as stress levels and activity levels if you have been 

traveling for example, or you changed your diet. A lot of those tiny factors have a really 

big effect on your blood sugars and I think those can definitely be missed in endo 

appointments when they are just looking at the numbers and they are not looking at any 

external factors. I think if there is a way to communicate “oh this is what I’ve been doing 
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lately, so this is why my blood sugars look like that”, and then you can critique it and fine 

tune from there, I think that would be much better than just going in twice a year and 

then being like “why were your blood sugars really high during the month of January?” 

and because January was 6 months ago, you don’t know. Again, with more on the spot 

kind of stuff, if they could just see kind of what you see every day, with your activity 

changes and emotional changes, it might be a little easier to fine tune how to care for 

yourself if they had that extra information that usually gets lost. 

 On the whole, participants were generally uncertain as to whether e-PHR will reduce 

diabetes complications. Participants expressed that at this point, it was not about the reduction in 

diabetes indicators or avoidance of long-term complications. Rather while those are anticipated, 

the more immediate expected gains were in the experience of care and a shift towards a more 

holistic person-centred diabetes care. As OrgProvider11 shared: 

My gut tells me that the magnitude of impact on hard clinical outcomes is probably going 

to be quite low. I think if we don’t focus on that and be a little more holistic in our health 

approach and think does this improve treatment satisfaction or does it reduce diabetes 

distress scores or quality of life score, I think it probably will be positive.  

 CareProvider2 explained that when collaborating with patients in their plan of care, it 

may mean evidence-based targets are not the focus because “if we are truly doing person-

centred care, around their beliefs and values, we might find that some of the things we know 

clinically a person should be doing or moving toward may not be the care plan for that 

individual.” From the patients’ perspective, a reduction of complications was likely because 
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everyone is more informed and connected, whereby timely and collaborative decisions can be 

made. Patient10 described:  

Because you are seeing stuff in real time, you are able to keep on top of things and have 

your care providers involved as well. So, they’re not checking in every six months, 

they’re checking in whenever something arises. So, right now if I had a problem that I 

didn’t notice, it would go on for six months before anyone would notice it. But then with 

this, I can see it being a much shorter period which I think could definitely reduce the 

instance of complications. 

6.2.3.7 Overall Interpretation for the Normalization of e-PHR 

 Overall, participants’ cognitive and behavioural processes of sense-making, commitment 

and appraisal to normalize e-PHR in practice to engage youth with T1D in self-management 

decision making appeared encouraging. However, the collective action, implementation effort 

required to enact and sustain e-PHR, was less positive, as indicated by the lower mean score and 

the description of the concepts of the theme and sub-themes. The mean scores of the two NPT 

mechanisms, cognitive participation and collective action, and their qualitative themes 

corroborated each other. Figure 6.9 illustrates the overall results in response to the research 

questions, using a joint display of mean NPT mechanisms scores and themes benefitting from the 

NPT framework and the mean scores and themes for the practice-related outcomes.  
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Implementation
of e-PHR

Practice-related Outcomes
Participants perceive that e-PHR will:
• Positively impact engagement in self-management 

decision-making Mean Score = 4.5/5

• Make it easier to participate in SDM Mean Score = 
4.6/5

• Reduce diabetes complications Mean Score = 3.6/5

• Make it easier to support patients in self-
management Mean Score = 4.4/5

• Become a normal part of work Mean Score = 3.9/5

Themes: 
• Care is person-centred
• Care is efficient
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• Reflecting on 

value
• Monitoring 
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• Really get it right! – united views of system usability, 

intelligence and connectedness 
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Figure 6.9: Combined Results from process evaluation of e-PHR framed by NPT
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6.3 Summary 

 In this chapter, the results from a two-phased research investigation were summarized. 

First, a functional model for e-PHR is confirmed by youth with T1D and care providers via a 

user-centred design approach. Then, a mixed methods implementation process evaluation 

explained the work required and the ‘normalization potential’ for the integration of e-PHR in 

clinical practice from the perspectives of youth with T1D, care providers, and organizational 

providers (EHR/clinical leaders). As indicated by the integrated results, there is substantial 

implementation work ahead. That said, the promise of and optimism for improved outcomes is 

inspiring and the investments of participants in the cognitive and behavioural processes to 

integrate e-PHR at this pre-implementation stage is insightful. 
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CHAPTER 7 DISCUSSION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 7 examines the outcomes and relevance of the two-

phased study as well as indicating its limitations and strengths. 

It also presents concluding remarks of this dissertation, 

knowledge contributions, and implications for practice and 

future research. 
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 Results of this two-phased research investigation indicated: (a) an e-PHR functional 

model; and (b) considerations for implementation of e-PHR into clinical practice. The first two 

sections are laid out to respond to the research question(s) of each phase in the study by 

discussing the outcomes in light of the related statistical results, influential themes, more recent 

literature, and possible rival explanations. This is followed up by a section addressing study 

limitations and strengths. The discussion also includes how the user-centred design approach of 

task to function mapping provided a concrete method in which to identify functional design 

requirements of users. In addition, the discussion outlines how the use of NPT as a theoretical 

underpinning for a mixed methods, pre-implementation process evaluation added credibility to 

the findings, while at the same time NPT is supported by the findings. The final section in the 

chapter is the conclusion, which addresses the contributions of this dissertation and its 

implications for practice and future research. 

7.1 e-PHR: Design of a Functional Model 

 This discussion section is structured around an examination of: (a) the Phase 1 study 

method and sample; (b) the design of a functional model for e-PHR; and (c) other notable design 

aspects.  

 The research literature reviewed through scoping review methodology indicated specific 

PHR functions that could be mapped to elements of the SDM process (Acknowledge, Consider, 

Decide, Act), establishing a conceptual framework for e-PHR architected within an 

interconnected digital health ecosystem (Davis et al., 2017). The user-centred design approach 

using task to function mapping with individual interviews was used to confirm functional 

requirements of SDM via PHR and inform a functional model for the system. With a model in 
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place that identifies the important and user-validated requirements, more time can be spent on 

the details of those requirements during usability testing later in the system design process 

(Maguire, 2001).  

In this research, the user was an active participant in identifying the required functionality 

and had a strong voice in decision making, and this gives the user the greatest control (Tang, 

Lim, Mansfield, McLachlan, & Quan, 2018). In terms of youth participation in this type of 

research, the literature reveals that youth with T1D are effective and engaged in a user-centred 

approach to design research as it is focused on their needs and allows them to keep the locus of 

control (Hannon et al., 2018).  

 The study recruited a total of 22 participants from across BC, comprising seven youth 

with T1D and 15 care providers. The age of the youth and the various care provider role types 

were well distributed, but there was a slightly larger proportion of female care providers. The 

latter may be appropriate given that certified diabetes educators (i.e. nurses and dieticians) are 

more often female in BC.  

While overall the geographic representation was reasonably distributed, the more patient 

participants were from urban centres than rural settings. This may represent the fact that this age 

group often makes a geographical transition to urban centres for school or work. Although 

geographic location did not appear to influence findings in this study, further investigations may 

be valuable given that HITs may be part of the solution for reducing barriers in access to care 

and communication with health care providers for patients in rural areas (Greenberg, Haney, 

Blake, Moser, & Hesse, 2018).  
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The most common number of years in clinical practice was ‘11+’ across all provider role 

types. Although a national survey in the US indicated that practicing physicians are receptive and 

prepared to use a variety of technologies, regardless of age (Cook et al., 2018), further 

investigations to explore any differences in the findings with more care providers in their early 

years of clinical practice may be valuable. The most common number of years participating 

providers had worked with EHR systems was ‘5-10 years’ across all provider role types. This 

five to ten year timeline is in line with the timeline of EHR adoption in BC.  

In terms of the participants’ use of information and communications technologies, the 

results indicated that more care providers identified themselves as an ‘Average User’ compared 

to patients who more commonly identified themselves as an ‘Advanced User’. This may be as a 

result of the age and generational differences between the two participant types and the pervasive 

availability of information technologies in society today. Overall, the various demographic 

factors of participants in the study did not appear to influence findings; however, these could be 

explored as part of a larger investigation. 

 On the whole, the results from the Phase 1 study showed that the PHR functional 

requirements didn’t stray far from the conceptual model. In fact, every participant concurred that 

all functions identified in the conceptual model were useful in one way or another and served the 

needs related to SDM in diabetes management for youth with T1D and care providers. The 

distinction of essential and optional functions by participants for the e-PHR model strikes a 

balance between simplicity and complexity and is especially important when communicating 

information system requirements in early phases of system design (Gemino & Wand, 2005). The 
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user-validated e-PHR functional model comprised 23 PHR functions sorted by SDM element, 

described as an action of the patient, and characterized as foundational, essential or optional.  

Although SDM is a comprehensive process with sequential elements, the accessibility of 

these 23 functions avails patients the opportunity to loop back through an SDM element for 

additional decision making support. While there was a moderate level of agreement overall 

between patients and care providers about the rating of every PHR function, there were some 

differences. These differences are discussed below for each of the four SDM elements – 

Acknowledge, Consider, Decide, and Act. 

 The SDM element ‘Acknowledge’ requires the system to assist the patient in becoming 

aware that a treatment decision may be required. As a group, patients were more certain as to 

which functions were necessary to enable the SDM ‘Acknowledge’ and which were optional, 

whereas care providers had a moderate level of agreement for the functionality needed. That is, 

care providers’ responses were more variable (some necessary, some optional, some not useful) 

in terms of a specific PHR function’s usefulness for SDM ‘Acknowledge’. It appeared that to 

care providers, a patient may be alerted to the need for a treatment decision in a variety of ways 

while patients may have a preference for this. Also, care providers described their experience 

with alert/ notification fatigue using the EMR, a well-known problem among physicians that is 

still debated (Sacchi, Lanzola, Viani, & Quaglini, 2015), and this may have influenced some care 

providers’ ratings. Research on the topic of EHR alerts and patient safety has illustrated that 

patient safety is at risk with increased inappropriate firing of alerts, which has led to ‘alert 

fatigue’ for care providers and the potential for ignoring important notifications (Sittig & Singh, 

2017). Given the conceptual interconnected design of e-PHR within the digital health ecosystem, 
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consideration should be given to notification functionality that appropriately supports awareness 

of the need for a treatment decision for both patients and care providers. 

 The use of an ‘SDM button’ to begin and track the SDM process was also mapped to 

SDM ‘Acknowledge’. Both patients and care providers agreed on the necessity of a system 

tracking feature for the SDM process, like the ‘SDM button’, so that outcomes of a treatment 

decision could become known and managed. That said, participants were not always clear about 

how this feature would operate. The Health Level Seven Infobutton standard has supported a 

wide adoption of infobutton functionality in EHRs (Teixeira, Cook, Heale, & Del Fiol, 2017), 

and additional research is needed to investigate the user experience and effectiveness of its use in 

this context. One valuable aspect of tracking SDM within the system is the ability to evaluate 

related processes and outcomes, such as patient-reported experiences or outcomes of SDM. 

Efficient and seamless integration of measures of SDM within systems is important for timely 

quality improvement (Forcino et al., 2018). With respect to placement of this feature in the e-

PHR functional model, it may have been better suited as part of the foundational group of 

functions because its tracking functionality is used across the entire SDM process and not only 

associated with SDM ‘Acknowledge’.  

 The SDM element ‘Consider’ requires the system to get and interpret alternatives. A 

variable rating of usefulness for a number of PHR functions for SDM ‘Consider’ by both patients 

and care providers suggests that individuals have differing perceptions regarding the 

functionalities needed for the system to get, interpret, and present treatment decision alternatives 

to the patient. Alternatively, patients and care providers are uncertain as to the most effective 

way for a system to enable such a task because of a lack of understanding or the complexity of 
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the topic. Interestingly, the value or use of a decision aid was not a topic that received much 

attention from participants during interviews, yet the receipt of personalized decision support 

resources as a function was rated highly by participants in the mapping activity. Intelligent 

computer tailoring of decision aids is an emerging field with limited evidence to guide use 

(Syrowatka, Krömker, Meguerditchian, & Tamblyn, 2016). As innovative artificial intelligence 

embeds itself in healthcare, the identified necessity for incorporating intelligent clinical decision 

support with e-PHR to tailor decision aids will be made easier. Schnurr, Aronsky, and Wenke 

(2018) argue that with the use of intelligent systems we will see patients become more 

autonomous, providers more reassured, decisions more accurate and made quicker, and therapies 

more personalized.  

 The work of integrating effective clinical decision support, customized to the user, is no 

easy technological endeavour and its value should not be underestimated in the final design for 

e-PHR. In a recent study that used cloud-based, personalized, clinical decision support for care 

providers to titrate insulin dose for patients, based on their BG data over time, yielded sustained 

HbA1c reductions (Bode, Clarke, & Johnson, 2018). In an effort to help patients participate in 

SDM, the United States is working on a standard for the development of decision aids (Elwyn et 

al., 2018), and this work may be leveraged in e-PHR to satisfy the functional requirements of 

SDM ‘Consider’.  

 Given the core PHR functional category for both SDM ‘Acknowledge’ and ‘Consider’ is 

‘Receive Decision-Support’, the function to elicit a patient preference to both partake in SDM 

and identify an initial choice for a treatment option seems reasonable. For patients, the optional 

rating of this function for SDM ‘Acknowledge’ was described as giving them the opportunity to 
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choose not to engage in the SDM process when alerted to the possibility of a treatment decision. 

Interestingly, care providers felt that specific patient preference was important to record and 

embed in context. 

 The SDM element ‘Decide’ requires the system to support the exploration of patient 

preferences with the care provider and incorporate them into the making of the treatment 

decision. In a systematic review of patients’ access to comprehensive electronic health 

information, patients reported improved satisfaction with online access and services compared 

with standard provision, improved self-care, and better communication and engagement with 

providers (Mold et al., 2015).  

 In terms of access by patients to clinical notes in the care provider’s EMR, patients 

identified their requirement of this functionality as optional for SDM ‘Decide’, whereas care 

providers indicated a variable response. Research indicates that full transparency is valued by 

patients and offers the patient a superior experience of understanding their health information 

and being more prepared for a visit as well as better relationships with care providers, better 

adherence and compliance, and improved self-management (Esch et al., 2016; Nazi et al., 2014; 

Wolff et al., 2016).  

 The functionality authorizing provider access to data within the PHR was identified as 

necessary by both patients and care providers. Despite their rating of this function as necessary, 

patients also described the value of controlling access of certain content to care providers. There 

is no doubt that privacy issues are a significant concern with interconnected HITs, and new 

policies and specific tailoring of privacy solutions to support specific usage patterns are required 

(Kuziemsky, Gogia, Househ, Petersen, & Basu, 2018). However, with the desire by patients to 
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control access, may also come the need for patient-provider dialogue around the importance of 

disclosure and transparency (Stanton, 2018), and the ability to partner around SDM and care.  

Another important consideration with access to comprehensive patient information in an 

interconnected ecosystem is the issue of cultural safety for patients in terms of the potential for 

judgement by care providers. As an alternative to considering this as a negative light, it has been 

argued that innovative intelligent systems can provide opportunities for ‘new-aged’ person-

centred care by designing and utilizing them to assist in eliminating health disparities and 

achieving health equity (Carney & Kong, 2017; Rumball-Smith & Bates, 2018). As an example, 

linking EHR/PHRs and social networks may be of benefit to individuals historically more 

marginalized (Rumball-Smith & Bates, 2018). Rumball-Smith & Bates (2018) also suggest that 

intelligent system employing the use of predictive analytics and artificial intelligence may reduce 

the effect of potentially negative human processes such as stereotyping and implicit bias. 

 Access to educational resources was identified by care providers as an essential 

functionality for SDM ‘Decide’, but patients identified this functionality as optional. Evidence 

drives care providers and given one-third of the articles in a systematic review on the use of PHR 

for management of chronic disease attributed greater self-management through the presence of 

educational resources (Kruse, Argueta, Lopez, & Nair, 2015), it is not surprising that they 

indicated this function as essential. Patients described the usefulness of general educational 

resources as optional but noted that personalized resources would be more valuable to both those 

newly diagnosed with T1D or struggling to manage the disease, as well as those living with the 

disease for some time. This is in line with research indicating that technology interventions for 
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diabetes self-management are most effective with tailored education and individualized feedback 

(Greenwood, Gee, Fatkin, & Peeples, 2017).  

 Functions such as send and receive messages between patient and care provider and 

participation in a virtual consultation were identified as essential functions by both patients and 

care providers. In terms of communications during a healthcare encounter, the use of virtual 

visits is growing rapidly, and younger patients and care providers are using and providing them 

more (McGrail, Ahuja, & Leaver, 2017). The use of messaging functionality allows for 

asynchronous communications between patients and care providers within the EHR ecosystem 

and can be effectively used to facilitate care and decision making between visits and improve 

patient engagement, self-management, and outcomes (Kuo & Dang, 2016; Rathert, Mittler, 

Banerjee, & McDaniel, 2017). 

 While both patients and care providers appreciated the integration of a patient’s social 

networks within the decision making process, care providers expressed caution around the 

quality and credibility of the information provided by the patient’s social networks for decision 

making. While advantages such as convenience, anonymity, and access to a diverse range of 

informational and emotional support may be received by the patient, there may be disadvantages, 

such as misleading information. Empirical evidence for the effectiveness of social networks for 

patients is lacking, but there is much qualitative and cross-sectional evidence suggesting that 

participation in virtual peer-to-peer support groups may be beneficial (Coulson, 2018). 

 The SDM element ‘Act’ requires the system to record the decision, track outcomes, and 

support health self-management. Patients and providers consistently agreed on the necessity of 

the function ‘co-authoring the diabetes care plan’ for SDM ‘Act’. With the dawning of the 



 

226 

 

 

patient becoming fully integrated into the digital health ecosystem, issues around health literacy 

escalate. Patient participation in PHRs relies not only on their computer literacy and attitudes to 

sharing health information, but also upon their ability to comprehend and contribute to the record 

(Hemsley, Rollo, Georgiou, Balandin, & Hill, 2018). Strategies to support PHR use with 

customizability for the health literacy of its users must be considered and adopted so as to not 

exclude patients when designing and implementing intelligent systems like e-PHR. 

 The functionality to enable the use of structured templates for the collection of diabetes 

‘observations of daily living’ for the SDM element ‘Act’ received a variable response of 

usefulness from both patients and care providers. Patients felt that the structured templates were 

good options if you are struggling or recently diagnosed, whereas care providers described it as 

aiding the organization of data, action, and analysis, but was dependent on the nature of the 

template. Evidence-based guidelines around data entry in EHRs indicate interfaces must be 

appropriately designed to maximize benefits and minimize unintended consequences with a 

combined use of structured, semi-structured and unstructured data entry (Wilbanks & Moss, 

2017). The benefits of and methods for standardized collection of structured data elements and 

how it can serve youth with T1D and their care providers at the point of care warrant further 

investigation. For secondary use of patient data, potential benefits are more likely with 

standardized and interoperable structured patient data, however advances in natural language 

processing methods which support free text-based data retrieval may drive the value of 

unstructured data (Vuokko, Mäkelä-Bengs, Hyppönen, Lindqvist, & Doupi, 2017).  

 The functionality to enable the entry of personal narratives such as mood or goals, and 

the uploading of pictures for the SDM element ‘Act’ also received a variable response of 
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usefulness from both patients and care providers. Patients felt that capturing personal narrative 

data may be helpful for some patients, and care providers felt like this data may be too subjective 

and possibly drive information overload. That said, care providers also felt that this type of data  

could be used by intelligent decision support systems to develop a tailored decision aid. 

Designing PHRs to facilitate health care that is goal-oriented and anchored by patient values and 

preferences will require these patient attributes (Nagykaldi, Tange, & De Maeseneer, 2018).  

 In terms of the functionality supporting the manual entry of patient-reported data in the 

PHR, patients identified it as optional while care providers as necessary. Patients expressed the 

desire for systems that are automated with minimal manual entry of information. Because care 

providers use EMRs, they may be more aware of a need for manual data entry and issues with 

automated-entry options and auto-populated data from integrated systems. Importantly, the speed 

of data entry and data reusability is impaired by the need for a person to manually process the 

data (Wilbanks & Moss, 2017) and this will likely be a barrier for sustained use of e-PHR. Data 

entry guidelines for EHRs are offered by Wilbanks & Moss (2017), and include: (a) incorporate 

mechanisms to prevent documentation errors (e.g. structured templates with automated-entry 

where possible); (b) use clinical decision support tools as assessment to improve documentation 

quality; and (c) design interfaces customized/configured to use the least amount of total 

interaction time to improve documentation efficiency and user satisfaction. More investigations 

are needed to strike the right balance with manual versus automated entry of data in the final 

design of e-PHR.  
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7.1.1 e-PHR: Other Design Aspects 

 The architectural design of e-PHR is relevant to the overarching aim of this research in 

terms of how PHR technology can be designed to enable SDM. Results from this study 

confirmed that e-PHR architected within an interconnected digital health ecosystem is in line 

with the healthcare needs and interests of youth with T1D and their care providers. This result is 

consistent with a recent report by Canada Health Infoway (2018) which found that HIT systems 

should be fully integrated at all levels across the country. In the report, care providers indicated 

the use of connected health information enhances coordination of care, transitions of care, and 

collaboration among care providers and would support patient interaction within the EHR 

environment. Additionally, in a public engagement workshop by Canada Health Infoway (2017), 

Canadians prioritized connecting different parts of the health system to enable better flows of 

information as a priority in their vision for better health. Connected information systems in 

healthcare require the universal use of established messaging protocols, standards for privacy, 

and semantic and structural interoperability (Bastianen, 2015). Until the collective use of 

established technologies, standards, and protocols is met, information sharing will be limited and 

adoption of advanced patient systems, like e-PHR, will be impeded. An emerging approach to 

information exchange among digital health systems is the blockchain technology using 

cryptography, which is gaining interest worldwide. This approach to information sharing could 

be investigated as it may be leveraged for e-PHR to achieve the delicate balance between privacy 

and accessibility of information within connected information systems (Dagher, Mohler, 

Milojkovic, & Marella, 2018).  
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 Participants were consistent with their comments about the imperative for the system to 

be designed as a mobile application to align with the ways of working today. Arguably, if 97 

percent of Canadians aged 18-34 years use mobile devices on a daily basis (Canada Health 

Infoway, 2017b), PHRs could adopt some high-yield features of mobile health apps (e.g. 

simplified data displays and easy log-in coupled with ubiquitous access), that according to 

Baldwin et al. (2017), could be most effective in engagement success with patients. In fact, 

mobile delivery of EHRs for adolescents is a recommendation of the Society for Adolescent 

Health and Medicine (Hanna, Gill, Newstead, Hawkins, & Osborne, 2017). System designers 

and implementers should consider increasing the accessibility of e-PHR and help bridge the 

‘digital divide’ in PHR use by making it easy to navigate and available on multiple platforms in 

order to reach patients with limited computer access or literacy (Graetz et al., 2018). To balance 

the need for mobile access comes the issue of optimal task performance related to the display 

size of a mobile device. In a study on the use of mobile devices in the clinical encounter, the 

authors (Drews, Zadra, & Gleed, 2018) indicated that none of the mobile devices tested 

performed tasks as well as a desktop computer. System developers of e-PHR will need to balance 

mobile design with task performance. Once new interoperability standards like Substitutable 

Medical Apps & Reusable Technology (SMART) on Fast Healthcare Interoperability Resources 

(FIHR) (Mandel, Kreda, Mandl, Kohane, & Ramoni, 2016) become customary, the interface 

design of PHRs should improve (Baldwin et al., 2017) and e-PHR tasks may be complemented 

with usable interfaces to drive sustainable use. 

 The frequent mention of system usability by all participants throughout this study is 

indicative of the imperative to get right. Usability is one of the main barriers to usage and 
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adoption of HITs, and key factors to consider when developing usability scenarios and tasks to 

evaluate are identified in the literature (Russ & Saleem, 2018). In one recent study, inefficient 

navigation in EHRs has been shown to increase users’ cognitive load, which may increase 

potential for errors and reduce efficiency (Roman, Ancker, Johnson, & Senathirajah, 2017). In 

another study examining the usability of a smartphone app in an intervention for youth, the 

smartphone app was highly positively rated (Stoll, Pina, Gary, & Amresh, 2017). These research 

studies have clinical implications for advancing care for youth with T1D and developers of e-

PHR should take notice. HIT interfaces have a long history of insufficient usability which has 

impeded provider’s ability to provide efficient and safe care (Russ & Saleem, 2018). Consistent 

with the identified need in this study for a useable system, a systematic review of 27 articles 

which examined patient and provider attitudes towards the use of patient portals by Kruse et al. 

(2015) found user-friendliness to be one of the most prevalent negative perceptions. Further, a 

user-friendly functional interface, along with universal awareness and interconnectedness of the 

PHR, were described as the main conditions for optimal PHR use and effectiveness (Hanna et al., 

2017). Important for the final design of e-PHR, both careful consideration and testing of its 

usability will be required. 

 Finally, although not a discussion among participants in the study, the application of 

behaviour change theory was highlighted in the formal scoping literature review as an important 

element in the design of HITs to engage patients in health self-management. Much can be gained 

by understanding the complexity of changing and supporting T1D self-management behaviours 

through change techniques that facilitate behaviour modification and by understanding the 

procedures for delivering the intervention within the system (Michie et al., 2011). With the 
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widespread adoption of mobile devices, digital health solutions that incorporate evidence-based, 

behavioural design programs can improve the reach and access to interventions to improve 

diabetes self-management and outcomes (Greenwood et al., 2017). Further, a growing body of 

literature in the design of applications is the concept of competition for improvement. This trend 

has been used in many internet-based computer games and social networks to attract young 

people (Shabestari, 2010) and this design technique may be worth further investigation.  

 Just as PHR technology designed on an interconnected architecture with the required 

functionality has the potential to enable SDM vis-à-vis the creation of a complete, shared, and 

balanced profile of the patient and the provision of personalized decision support and 

communications tools, so too does the integration of the SDM process into the PHR have the 

potential to drive its value and adoption. 

7.2 e-PHR: Implementation Work and Potential to Integrate into Practice 

 This discussion section examines: (a) the Phase 2 study method and sample; (b) the 

psychometric tests of the NoMAD instrument in this study; (c) the implementation work of e-

PHR and its potential to integrate into clinical practice in terms of the four NPT mechanisms; 

and (d) the potential practice-related outcomes. 

 The Phase 2 study was undertaken to answer the research questions, “What is the work 

that participants do, individually and collectively, to integrate e-PHR into clinical practice?” and 

“What is the ‘normalization potential’ of e-PHR in clinical practice?” to engage youth with T1D 

in self-management decisions.  

 A reasonable variation among participants was observed across the set parameters. There 

was a slightly larger urban representation with organizational providers as they are more 
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predominantly located in urban centres. Organizational providers were more likely to identify 

themselves as an ‘Advanced User’ of information and communications technologies. Given their 

role in providing HIT leadership to their organization, it may not be surprising that these 

participants identified more as an ‘Advanced User’. In the study, the various demographic 

factors did not appear to influence findings; however, this could be explored as part of a larger 

investigation. 

 The NoMAD tool was chosen for this study as it is the first quantitative measure based on 

NPT. In the tests for internal consistency by the developers, all mechanisms achieved the desired 

threshold, except for reflexive monitoring. This study saw some similarities and differences in 

the test for reliability. Similar to the instrument developers, both the cognitive participation and 

collective action mechanisms in this study had strong internal consistency, but the coherence and 

reflexive monitoring mechanisms were weak. A Cronbach’s alpha of 0.60 for the overall 

measure of normalization was identified in this study and may be explainable by the poor 

reliability in two of the four NPT mechanisms. The small sample size may be a significant factor 

in this study. While the developers of NoMAD reported it to be valid and reliable (T. Finch, 

personal communication, April 16, 2018), the assessment completed within this research does 

not fully support this position. Modification of the NoMAD instrument and further primary 

studies examining its psychometric performance is needed before it can confidently be used as a 

reliable measurement instrument of NPT.  

 In this research, there was congruency between the NoMAD scores for cognitive 

participation and collective action and the qualitative data. This result strengthened the study and 
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gave depth to the findings by providing a fuller understanding of these two NPT processes ‒ i.e. 

the commitment and effort work required to integrate e-PHR in practice.  

 The four mechanisms of NPT are the focus of the remaining discussion.  

 Coherence refers to peoples’ understanding of an intervention and the sense-making work 

involved in establishing this. e-PHR creates opportunities for increased patient engagement and 

improvement in diabetes self-management through information access and convenient 

communications. When patients are more informed and empowered and participate with their 

care providers in making treatment decisions, they have better health outcomes (Health Affairs 

Blog, 2013).  

 Participants made sense of e-PHR by noting its significant deviation from the current 

practice. Participants concurred that the transparency and fluidity of data associated with e-PHR 

and the processes that e-PHR avails users do deviate significantly from the way care is carried 

out today. The volume and fluidity of data with e-PHR highlight issues for providers which have 

been identified in the literature related to time demand and liability (Hill et al., 2018), and alert 

workload (Gregory, Russo, & Singh, 2017) and interventions will be required to manage these. 

For patients, access to comprehensive and timely data and the responsibility and power for 

decision making, offers opportunities to effectively self-manage and communicate confidently 

with providers (Hanna et al., 2017). Overall, e-PHR’s deviation from current practice will 

require numerous shifts in the ways of healthcare. 

 The shifts required at the patient‒ and provider‒ level identified in this study were in line 

with the individual‒level characteristics described as impactful to the implementation success of 

healthcare interventions in other studies, such as workload, knowledge and skills, perceived 
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influence, change in accountability, and loss of control (Dickinson et al., 2017; Légaré et al., 

2008; Joseph-Williams, Elwyn, & Edwards, 2014). The literature has described the value of 

shared accountability with interprofessional care teams in terms of clarity of roles, tasks and 

goals (Reeves, Xyrichis, & Zwarenstein, 2018), but with the emergence of the patient as partner 

in digital care, a new shared model of accountability is needed. In a study offering strategies of 

patient and provider uptake of PHRs, the authors (Wells et al., 2014a) give the following advice 

which could be leveraged for an e-PHR implementation: (a) work with patient and providers on 

the intrinsic drivers of quality care improvement; (b) establish governance structures for planning 

the clinical workflow and business practices to enable coordinated, team-based and virtual care 

and to make explicit the timeliness of provider response; (c) create ways to make the patient and 

provider workload easier; and (d) take an incremental approach to learning by extending the 

range of training and resources over time. 

 In this study, the organizational‒ and system‒ level shifts were conveyed as changes in 

the culture of medicine and changes in health system policies. The culture of medicine requires a 

shift from the current didactic provider-dominated service to a person-centred system. Miles & 

Asbridge (2017) articulate valuable methods to move through the rhetoric of person-centred 

healthcare to implementation and outcomes, including mapping deficiencies and deficits, 

upskilling providers, and highlighting excellence. The value of managing a PHR implementation 

as a cultural change project was indicated by Wells et al. (2014a), and a future e-PHR 

implementation would be well-served if managed as such. To enable a shared digital health 

information ecosystem, changes in health system policies require review in terms of provider 

incentive models and privacy legislation. There is a growing body of evidence about the 
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potential effectiveness of provider incentive models that align payment with quality performance 

(Lemak et al., 2015) and drive adoption of a shared digital health information environment 

(Ayvaci, Cavusoglu, Kim, & Raghunathan, 2017). In alignment with the work of Brennan et al. 

(2010), this research illustrated the need for system-wide efforts to involve patients in the design 

of technological solutions, like PHRs, whereby patients will invest in meaning, commitment and 

effort because the design is grounded in their needs and preferences. Further, patient education 

and training on benefits and usage of PHRs are more likely to increase adoption than fear appeals 

that discuss the potential health issues that may arise when conditions are not managed properly 

(Laugesen & Hassanein, 2017). In this research, care providers and organizational providers 

identified the need to change the existing fee-for-service to a value-based payment model. The 

issue of provider payment model will require further investigation to take the most appropriate 

action at the system level.    

 To support the organizational- and system-level shifts, Scholl et al. (2018) indicate 

strategies to influence implementation success, such as aligning implementation with the 

organization’s existing patient-centred philosophy and quality improvement spirit, measuring 

and reporting on SDM through its use in EHR/PHR, moving to an alternate funding model, and 

creating supportive legislation and polices. Any implementation of e-PHR should lean on these 

tactics to increase the potential for success. 

 Participants saw the sensibility of e-PHR through its expected benefits and how it affects 

the work of patients and their care providers. Access, connectedness, and convenience were seen 

by participants as the most supportive aspects of e-PHR for youth with T1D. The responsiveness 
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of these aspects for care were connected to the opportunities they would create around 

improvements in care efficiency and effectiveness.  

 Patients in particular explained feeling more supported since decisions need to be made 

often and not only at a pre-scheduled six-month follow up appointment for example. A 

systematic review by Goldzweig et al. (2012) included 18 studies on secure messaging between 

providers and patients with some aspect of efficiency or healthcare utilization. The authors 

(Goldzweig et al., 2012) found that the use of secure messaging can improve glucose outcomes 

in patients with diabetes and increase patient satisfaction and produce overall meaningful effects 

on quality of care if embedded in a comprehensive intervention.  

 Participants also perceived the sensibility of e-PHR through convenient access to health 

information and an ability to see and coordinate the ‘bigger picture’ to provide/receive more 

holistic diabetes management as extremely beneficial. Patients in particular attributed the 

potential effectiveness as an improvement in their experience of care by increasing their 

confidence in their ability to self-manage. In fact, improved quality of healthcare through 

improved access to and sharing of information and improved ability of patients to manage their 

own healthcare were the patients’ experiences in a study exploring their perceptions and 

experiences with PHR use (Hanna et al., 2017). The authors (Hanna et al., 2017) also conveyed 

that maximum benefits would be realized when PHRs contain a complete collection of relevant 

health information. Given the interconnected design of e-PHR, it is expected that optimal care 

quality may be attainable. Linking access and ease and timeliness of communications to 

measurable outcomes will favourably support ongoing sense-making work of e-PHR. 
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 For care providers, the sensibility of e-PHR is overshadowed by concerns related to their 

ability to operationalize the workflow and the anticipation of an increased workload. In line with 

these findings, in a study relating new responsibilities with PHR use, Hill et al. (2017) found 

intersecting concerns with PHR use on time demands and already heavy workloads of care 

providers. More investigations are needed regarding the benefits and impacts of e-PHR use to 

better understand, mitigate, and support changes to care processes. 

 Organizational providers expressed ambiguity around the patients and care providers 

having a shared understanding of the purpose of e-PHR. Patients and care providers did not 

totally share this perception. Organizational providers perceived the focus of patients and care 

providers to be on their individual benefits (and pain points) and less on the shared intention of 

SDM via PHR. It did appear that patients and care providers were focused on the care 

improvements that e-PHR would bring them, specific to shared online access and 

communications, and less on the shared intention of SDM. The lack of consensus over a shared 

understanding of the purpose of e-PHR may be an emergent property of implementation. That is, 

over time, a coherent and shared understanding will likely develop as patients, care providers, 

and organizational leadership become more familiar with the practice. Still, in another 

implementation study using NPT (Tazzyman et al., 2017), a lack of agreement over the 

intervention’s purpose was observed and the authors indicated that clarifying its purpose at the 

outset would likely remove resistance by reducing the extra work caused by uncertainty. Thus, to 

successfully root e-PHR into practice, its purpose must be well-defined, common, and made to 

be intrinsic to healthcare. Additional work is required to foster this shared understanding as well 
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as to manage the expectations of both patients and care providers around care services as they 

shift with the introduction of this game changing technology.  

 Cognitive participation is the relational work that people do to engage and commit to a 

new intervention. Participants committed to this new way of working with an openness and some 

uncertainty. Participants felt they would be engaged with processes that promote participation 

individually and together. This insight requires explicit attention of implementors such that the 

strengthening of patients and care providers’ sense of their collective experience will translate to 

commitment and engagement in the practice of SDM via PHR. 

 The perceived doubt of participants related to commitment was acknowledged as the 

assessment of a collective resistance to change and a fear of non-systemic ownership of the 

change. Thoughtful change management efforts, such as training and resources to support the 

change, will be imperative to maintain this openness to new ways of working and shift any fear 

and resistance. Training is one way of communicating what is involved and what the possible 

benefits are. Indeed, training led to high levels of involvement and commitment in an 

implementation study underpinned by NPT where this preparatory exercise led key people to 

drive the intervention forward and get others involved (Dickinson et al., 2017). 

 When describing shared ownership of the work, participants identified e-PHR as the right 

direction for healthcare with its increased levels of engagement, collaboration, and practice 

efficiencies, but emphasized that the ownership must be collective, not only by patients and 

providers, but by organizations and the healthcare system too. At the individual-level, this 

requires increasing the knowledge and skills of patients and care providers and accessing the fit 

of and assisting with changes to clinic business practices. Support for these individual-level 
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needs should be part and parcel to a future e-PHR implementation. At the system-level, shared 

ownership of the work involves leadership and an alignment of business drivers. Active 

leadership has been identified as crucial to the implementation of new practices and especially 

effective when focused on redesigning supportive policies and organizational structures (Burau, 

Carstensen, Fredens, & Kousgaard, 2018). 

 A common and significant concern identified by participants was that an inadequate level 

of system-level ownership and resources could hamper the success of e-PHR. Resources and 

funding are not new barriers to the implementation of EHRs. In fact, a systematic review of 

users’ perspectives with EHR implementation indicated that 19 of its 52 studies considered the 

lack of funding as a barrier to implementation (McGinn et al., 2011). Strategies and operational 

solutions to manage this barrier are paramount. 

 Along with a well-resourced financial outlay for sustainment, the shared motivation for 

continued engagement was described by participants as requiring a demonstration of its benefits. 

This factor was also described by participants in their appraisal work of e-PHR and highlights 

the ongoing need for studies at various implementation stages to demonstrate outcomes at the 

individual-, organizational-, and system-levels. 

 Collective action is the operational work that people do to enact an intervention. In 

general, the collective action aspects of the work required to enact e-PHR appear low and point 

to a set of inhibiting factors on which to focus future efforts.  

 Participants assessed the fit of the people and the tasks that must be undertaken, 

individually and collectively, to make e-PHR function. The study exposed an under-examined 

issue related to care providers’ skills (or lack of) to engage the patient in decision making and 
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care. The need for additional skills of providers was also associated with the enactment 

(collective action) of a new intervention implemented for dementia care (Dickinson et al., 2017). 

Moreover, a recent study on physician acquisition of skills for SDM confirmed that additional 

skills are needed and should be delivered through medical education (Schoenfeld et al., 2018) 

and continuing education programs (Spatz, Krumholz, & Moulton, 2017).  

 Canadians’ vision for the creation of better health through digital solutions is to establish 

conditions for greater patient involvement in and increased transparency of decision making 

(Canada Health Infoway, 2017a). Enhancing the skills of care providers around the use of SDM 

and collaborating in teams with the patient as a partner in digital care will likely be invaluable to 

the collective action work of implementing e-PHR. Related is a study where the use of EHR was 

interpreted as a possible threat to the professional autonomy of physicians (McGinn et al., 2011). 

The need to support care providers with the transition of their care practices to an environment of 

shared responsibility and transparency is imperative. If not addressed, it could have a significant 

negative impact on both the perceived usefulness of e-PHR and the willingness to invest effort 

into operationalizing it.   

 Most participants expressed doubt about the likelihood of a well-resourced 

implementation explaining that, while e-PHR was likely to be sponsored in theory, it was not 

likely to be resourced to the extent that it needs to be as historically this has been the case with 

other healthcare interventions. A lack of infrastructure, especially a current IT infrastructure that 

could adequately support the intervention, and resources provided by organizations to support an 

implementation and its uptake were identified as impeding factors of collective action in other 

implementation studies (Dickinson et al., 2017; Tazzyman et al., 2017). Demonstrating 
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incremental benefits is likely to drive effort, and it turn these advantages should drive 

investment. 

 Participants expressed ambiguity regarding their ability to adapt to change together – i.e. 

e-PHR may not easily integrate into current practice without a disruption to relationships and 

processes. Trust and collaborative partnerships for optimal care play an important role here, 

especially given the perceived relinquishing of accountability towards the patient. In a study to 

understand how patient privacy concerns affect their disclosure of health information, the authors 

(Walker, Johnson, Ford, & Huerta, 2017) found the perception of high-quality care reduced the 

likelihood of withholding information and may be an effective strategy to foster patient‒provider 

trust. Further investigations around trust and relationships between patients and care providers 

may prove valuable and uncover strategies for them to collectively adapt. Contrary to 

participants’ concern of a disruption to relationships and processes, EHRs were found to 

facilitate such things as communication and task delegation in primary care teams through 

instant messaging and task management functionality (O’Malley, Draper, Gourevitch, Cross, & 

Scholle, 2015) and PHRs to strengthen patient‒provider relationships (Mold et al., 2015).  

 Overall, the collective action work required to enact e-PHR highlight the additional 

targeted effort required leading up to and during implementation to deepen the collective 

contributions that will operationalize e-PHR. In other studies, the use of the NPT mechanism of 

collective action assisted in identifying the factors required for successful implementations, 

either to optimize the intervention for testing in a larger scale trial or for a subsequent full-scale 

implementation (Aarts et al., 2015; Gask et al., 2010).  
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 In this study the cognitive and behavioural processes of meaning, commitment, and 

engagement did not translate strongly to enacting collective implementation efforts. The lack of 

translation from one mechanism to another was consistent with finding of Burau et al. (2018) 

where the authors found that participants identified a health promotion intervention as 

meaningful, yet it did not translate into an engaged, collective implementation effort. NPT 

developers have acknowledged that the dynamic and contingent activities of the four 

mechanisms and their production and reproduction over time evolve (May & Finch, 2009). 

Future research should pay closer attention to the complex interplay between the four NPT 

mechanisms; for example, how the intervention, the context, and the individuals determine how 

meaning and engagement are translated into enactment. 

 Reflexive monitoring refers to how people evaluate an intervention, the collection and 

use of feedback, and how the intervention changes over time. Given that this evaluation was 

carried out at the design and planning stage of e-PHR with no tangible solution for participants to 

assess, the value of this reflective process may be questionable. The use of the other three NPT 

mechanisms as an early implementation evaluation approach was effectively used by Burridge et 

al. (2015) as they investigated the initial perceptions of patients regarding the implementation of 

a diabetes service in primary care with the intention of a second investigation during 

implementation using all four NPT mechanisms. The process of reflexive monitoring may be 

better suited to implementation stages that are further along than planning. That said, participants 

in this study did appraise the value of e-PHR as having the potential to nurture engagement and 

collaboration by removing barriers to care and improving the experience of care for patients.  
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 Participants conveyed an imperative to measure and demonstrate outcomes on an 

ongoing basis and adapt at the system- and practice-level accordingly. Similar to results reported 

by Dickenson et al. (2017), participants were interested in more formal evaluations of the 

intervention and how the positive effects could be maintained beyond the defined 

implementation period. In another study by Yeung et al. (2018), the reflexive monitoring 

mechanism offered constructive insights regarding the implementation of a screening 

intervention for care providers; specifically, it found providing quarterly feedback reports gave 

the providers an opportunity to reflect and appraise their work and identify changes within their 

control that could be made to their practices to facilitate screening. These insights are valuable 

and should be utilized in a future implementation of e-PHR.  

 Healthcare system decision makers need to take strategic and operational leadership on 

the technological infrastructure to centre the patient in care and engage them within an integrated 

EHR ecosystem using the patient-facing version, the PHR, because today and for the foreseeable 

future, this is where their health information for decision making lives. 

7.2.1 e-PHR: Practice-related Outcomes 

 This discussion section examines the results of the practice-related outcomes survey.  

 Patients, care providers, and organizational providers alike perceived e-PHR as a 

technology to engage the patient, especially youth with T1D, as a partner in their care and 

decision making in a manner that is respectful of their care preferences and empowers them 

through convenient access to their health information, ease of communications with care 

providers, and personalized decision support tools. In line with the literature, PHRs have been 

identified as tools to improve patient engagement (Hawthorne & Richards, 2017; Irizarry et al., 
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2015; Ryu et al., 2017). The research around patient engagement and PHR use is young; 

however, in a scoping review of 28 articles on patient empowerment and HITs, increases in 

engagement related to self-management are being demonstrated (Risling, Martinez, Young, & 

Thorp-Froslie, 2017). Any future implementation of e-PHR should evaluate measures of patient 

engagement and self-management decision making. 

 A neutral response was observed across target groups around the potential to decrease 

diabetes complications. Overall, participants felt like the indicators related to the patient’s 

experience of care and their confidence and engagement in self-management were paramount 

and an improvement in diabetes clinical indicators and complications would likely follow suit. 

While improvement to clinical indicators was not the focus of participants’ perception of the 

effect of e-PHR, collecting this information along with other measures of patients’ outcomes and 

experiences of care in a future implementation of e-PHR will provide valuable information of its 

effectiveness. As the authors (Ahmed et al., 2017) of a study on integrating patient-reported 

outcomes into EHRs argue, the collection of patients’ outcome data will not only aid decision 

making and individual patient care but it will be invaluable for comparative effectiveness 

research. 

 Weak agreement was observed amoung participants around whether e-PHR would 

become a normal part of their work. Organizational providers indicated the greatest uncertainty. 

Importantly, only half of the eight organizational providers offered a response to this survey 

question with the remaining opting for the ‘not relevant to me’ option. In the future, a rewording 

of this question to ask if e-PHR would become a normal part of patient and care providers’ work 

should be considered as it may have removed any ambiguity in the question for organizational 
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provider participants. For those organizational providers that did respond, the weaker level of 

agreement may signal a greater awareness on their part, relative to patients or care providers, of 

the breadth and depth of organizational- and system-level challenges required to integrate e-PHR 

into clinical practice. In a scoping review of 48 articles on organizational- and system-level 

characteristics that influence the implementation of SDM, Scholl et al. (2018) categorized the 

influencing organizational characteristics as: (a) leadership; (b) culture; (c) teams; (d) priorities; 

(e) workflows; and (f) resources, and the influencing system-level characteristics as: (a) 

incentives; (b) policies; (c) culture; and (d) education and training. The authors (Scholl et al., 

2018) argue that tailoring strategies to address these influencing characteristics could improve 

implementation success. Given that many of these characteristics were identified in this study, a 

future implementation of e-PHR would be well served by distinguishing which level of 

organizational leadership should take action to address a specific influencing characteristic. For 

example, which leadership level should set related priorities and resources, support 

multidisciplinary patient-provider teams, and disseminate strategies to support patient and 

provider workflows. Further, the healthcare system and their organizations should be methodical 

and unified in their approach to create a culture that supports SDM via PHR. 

7.3 Study Limitations and Strengths 

 This two-phased study had several limitations that should be considered when reviewing 

the findings.  

 In Phase 1, the e-PHR functional model was confirmed by a small sample of youth with 

T1D and care providers across BC. Although a small sample size, the sample offered the 

research the desired maximum variance of key participant demographics to best understand the 
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topic while reaching a reasonable saturation in the collection of data. While the use of a non-

representative sample does not permit generalizability, the ‘information power’ (Malterud, 

Siersma, & Guassora, 2016) of the participants was high and a moderate level of agreement was 

experienced among the youth and care providers with respect to required functionality. The 

decision to establish 75 percent as the level of agreement among a target population for the 

requirement of a function as necessary, optional, or not useful for SDM was somewhat arbitrary. 

In combination with a small sample size, this may have influenced the final functional model. 

However, there was 100 percent agreement across all participants that no functions were missing 

and all PHR functions were useful (identifying them as either essential or optional) for SDM. 

 In the pre-implementation process evaluation of Phase 2, a small sample size of youth 

with T1D, care providers, and organizational providers was also observed. The small sample did 

have a reasonable representation of participants in BC who were varied with regard to several 

key characteristics (geographic location, biological sex, age of youth, use of information and 

communications technologies, number of years in clinical practice of care providers, specific 

provider type within care providers and organizational providers, number of years using EHRs of 

care providers and organizational providers). While the sample size does not permit 

generalization to other populations, the application of mixed methods adds credibility and 

transferability of the results and makes possible the drawing of valid conclusions with regard to 

system design and implementation of e-PHR. In the study, these demographic factors did not 

appear to influence findings, but this could be explored as part of a larger investigation. Also, it 

is possible that participants were recruited to the study who were particularly interested in 

technology (such as characteristics known to early adopters) or the advancement in diabetes care, 
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or have lots of experience with HITs, and their views of e-PHR may not reflect all participants of 

the target population.  

 In terms of the qualitative data analysis in Phase 2, the coding of transcribed interview 

data for emergent themes is a commonly used qualitative method for data analysis, however the 

cognitive bias of the coder cannot be quantified. The reliability of the coding can be assessed 

with more than one coder using consensus among the research team or a statistical measure of 

the level of agreement. In this dissertation, only one researcher coded the data. Every effort was 

made by the researcher to remain open to the possibility that data may fall outside of the NPT 

coding frame used in this research and therefore require further examination to determine if 

important concepts or ideas were being missed. 

 In terms of the quantitative results from the NoMAD instrument, caution, in the 

interpretation of the results, is necessary. Although the developers of the NoMAD measurement 

instrument have asserted its validity and reliability (T. Finch, personal communication, April 16, 

2018), the psychometric test of NoMAD in this study indicated a non-reliable instrument. While 

construct reliability for the NPT mechanisms of cognitive participation and collective action 

were good, the Cronbach’s alpha values for coherence and reflexive monitoring, and the overall 

measure of normalization were weak. A strength of this study was its mixed methods approach. 

That is, the outcomes of the NoMAD instrument for two of the four NPT mechanisms were 

consistent with the qualitative data in the study. In another recent and the only other known 

mixed methods study using NoMAD (Sturgiss et al., 2017), the NoMAD instrument outcomes 

were consistent across all four NPT mechanisms with qualitative data, although no psychometric 

testing of the instrument was completed (E. Sturgiss, personal communication, April 12, 2018). 
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Further refinement of the NoMAD is needed for continued use as a reliable measurement 

instrument of NPT. Any investigations using the NoMAD should report psychometric tests 

results within the context of the study. Careful judgement should also be taken when interpreting 

the quantitative results of this study given the large number of statistical tests that were 

performed relative to the small sample size. 

 The use of the same wording in the NoMAD instrument with heterogeneous role types 

offered the possibility of a logical ‘not relevant to me’ response, but also created the possibility 

for the misinterpretation of a question. For example, organizational providers may wonder if a 

question is asking them if participating in an integrated SDM via PHR system is a legitimate part 

of their role or a legitimate role of patients and providers. Tailoring the NoMAD to the target 

populations within a study should be considered with any future investigations. 

 Finally, this study was a pre-implementation assessment and as such there was no 

tangible solution for participants to assess, rather they did so theoretically. Additional feasibility 

and usability studies with a developed system would be valuable for results to be grounded in the 

participants’ experience with use of e-PHR. 

 Despite these limitation, this study had a number of strengths. A systemic approach to the 

investigation was used with participants from multiple target populations across BC, using a two-

phased multi-methods study design. The first phase engaged users in the design process to 

confirm system requirements, and the second phase used interviews, surveys and measurement 

instruments to describe the processes and potential of the system to be successfully implemented 

in clinical practice. The research in Phase 2 was theoretically underpinned by NPT to frame the 

data collection and analysis around the processes that influence the integration of e-PHR in its 
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social context. The use of the four NPT mechanisms—coherence, cognitive participation, 

collective action, and reflexive monitoring—allowed for the identification of implementation 

factors at the individual-, organization-, and system-levels. Where possible, the combined 

qualitative and quantitative data gave depth to the findings from which to build future work. 

Together, a user-centred approach to design and pre-implementation process evaluation using 

NPT increase the likelihood of a successful implementation of a future-developed e-PHR.  

7.4 Conclusion 

 This dissertation aimed to investigate how PHR technology could be designed to enable 

SDM and integrated into clinical practice to engage youth with T1D in self-management 

decision making. The scoping literature review conducted revealed core PHR functional 

categories and key functions for SDM within each category. It also offered insight into the 

architectural design for effective PHR technology as well as other important design 

considerations.  

 The scoping literature review established a conceptual framework for SDM via PHR, 

which was utilized in an evaluation study employing a user-centred design approach for 

validation of the functional requirements. The study engaged youth with T1D and care providers 

to confirm a functional model for a system whereby PHR functions were mapped to the SDM 

process, producing an e-PHR functional model. The conceptual design of e-PHR was architected 

within an interconnected digital health ecosystem. Implications of this design highlight the 

conceivable value of integrating SDM into PHR technology for increased use of SDM in practice 

and to boost PHR adoption. The conceptual design of e-PHR also highlights a number of key 

challenges for future research and system development. These challenges include solutions for 



 

250 

 

 

information exchange across disparate systems, usability, and system intelligence for information 

personalization and decision-support tools.  

 The conceptual design of e-PHR was then investigated through a pre-implementation 

process evaluation with youth with T1D, care providers, HIT leaders, and clinical directors. The 

study aimed at understanding the work participants would have to do, individually and 

collectively, to implement e-PHR and its potential to integrate into routine clinical practice to 

engage youth with T1D in self-management decision making. The research was informed by 

NPT as it is useful in drawing attention to potential implementation issues with a view to 

addressing them during the planning stages (Murray et al., 2011). A mixed-methods approach 

was used to provide depth to the descriptive study. A pre-implementation process evaluation of 

this nature is extremely valuable to inform the success of a future implementation of e-PHR 

within our complex healthcare system. The results of this study indicate that NPT offers an 

applicable framework in which to detail the processes known to influence successful 

implementations of HITs into a complex sociotechnical healthcare environment. 

 Participants’ responses demonstrated their investments in the sense-making, commitment, 

and appraisal work of this game-changing technology with strong agreement for a positive 

impact to engagement in self-management decision making. However, successful integration of 

e-PHR will only be attained when systemic effort is invested to enact it. Organizational- and 

system-level concepts and themes that emerged from this study were in line with meso-level 

characteristics that were identified in the literature as influencing the successful implementation 

of SDM in practice, such as policies, incentives, support for cultural shifts in medicine, and 

education and training (Scholl et al., 2018). Further research is needed to explore the gap 
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pertaining to systemic investment of effort to inform priorities and approaches for future 

implementation success.   

 The forecasted future of PHR diffusion in the United States indicates that PHR adoption 

will be greater than 75 percent by 2020 (Ford, Hesse, & Huerta, 2016). Additionally, SDM is 

increasingly being recognized as value-based care and is quickly moving from the research 

sphere into clinical practice (Spatz, Elwyn, et al., 2017). The time is ripe for healthcare 

innovation and patients expect ‘nothing about me without me’, tailored experiences, access and 

control of their health information and workflows, bi-directional communication with their care 

team, shared experience in the making of healthcare decisions with their care providers, and 

transparency (Canada Health Infoway, 2017a; Greenwood et al., 2017; Thatcher, n.d.). This may 

be good news for the integration into clinical practice of such a transformative technology as e-

PHR.   

 The state of SDM in clinical practice is not a question of whether we should do it or not, 

rather it is a question of successfully integrating the practice of SDM for patients and care 

providers within today’s evolving EHR-PHR ecosystem and emerging person-centred care 

approach, and tomorrow’s interconnected, mobile, and ubiquitous technology environment. 

7.4.1 Contributions 

 The main contributions of this dissertation are: 

• The first known literature review study, using scoping review methodology, to 

exclusively consider the topic of SDM via PHR technology relating to design and 

outcomes evidence.  
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• A functional model for e-PHR, validated by youth with T1D and care providers, which 

aligns the SDM process with PHR technology aimed at engaging youth with T1D in self-

management decision making.  

• The advancement of our understanding of the implementation work required of youth 

with T1D, care providers, and HIT leaders/ clinical directors to integrate SDM via PHR 

technology in practice. Using NPT, the pre-implementation process evaluation 

contributed: (a) a qualification of the cognitive and behavioural processes of individuals 

in teams to integrate e-PHR into routine clinical practice; and (b) a measure of the 

cognitive participation and collective action processes of e-PHR using NoMAD, a newly 

developed NPT measurement instrument, to describe participants’ direction of agreement 

with the potential to successfully implement e-PHR into routine clinical practice. 

• A verification and extension of NPT as a guiding theoretical framework for 

implementation science research. In the pre-implementation process evaluation, NPT was 

used to underpin the collection and analyses of qualitative and quantitative data across 

three stakeholder perspectives. In detailing the use of NPT, it is, in and of itself, a 

valuable contribution to implementation science theory (McEvoy et al., 2014). The 

themes identified from interviews provided many examples in which individuals in teams 

undertake meaning, commitment, effort and appraisal work in order to implement e-PHR. 

Further, this investigation occurred at the design stage of system development and 

implementation. Very few studies to date have used NPT to shape implementation 

journeys, and more studies that use NPT during planning stages are needed (McEvoy et 

al., 2014). Johnson et al. (2017) identified their prospective study as the first completed to 
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date using NPT to develop and drive an intervention. As such, this research extends the 

scope of NPT by using it in the planning stage to shape the implementation journey of e-

PHR. 

7.4.2 Implications for Practice and Future Research 

 The research findings indicated several directions for further scientific contribution and 

implications for patients, care providers, organizational providers, and EHR vendors, and to the 

healthcare system. Implications for each are discussed below. 

7.4.2.1 Implications for Patients and Care Providers 

 The findings of this research indicate a number of practical implications for patients and 

care providers. The need to consider user perspectives in the development and deployment of 

HITs has been established both in academic research forums and in public discussions. In this 

work, system design requirements for e-PHR were identified and implementation processes were 

examined from the perspectives of youth with T1D and care providers. These user-involved 

approaches increase the likelihood of implementation success (Nota et al., 2017) because they 

are aligned with the needs of the users; this is especially true for youth (Park et al., 2015). As 

such, this research area has a high practical relevance for youth with T1D and their care 

providers. 

 With the integration of e-PHR into the digital health ecosystem, patients and care 

providers will have enabling processes, tools, and technologies in place for SDM and access to 

health information and communications that align with the ways of working today. These 

enablers create opportunities for more engaged patients and better health outcomes. Implications 
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for care providers in term of workload and workflow and medical-legal issues require further 

investigation (Hoffman, 2018). Finally, given the paucity of available research and the current 

global movement of patients with T1D altering their insulin pumps independently to build an 

‘artificial pancreas’ or a closed loop system, there exists an urgency to disseminate the findings 

of this research and take action on the integration of SDM within clinical practice for reasons of 

patient safety. 

7.4.2.2 Implications for Organizational Providers/ EHR Vendors 

 The study provides organizational providers and EHR vendors with a number of practical 

opportunities. The establishment of a e-PHR functional model is a precursor to detailed system 

design requirements and may be translated for system designers and developers as functional 

requirements. A developed prototype may then undergo usability testing to ensure that an 

implementation of the system does not fall short of expectations of its users. In line with this 

research approach, which engaged users in design and implementation work, every effort should 

be made by system implementers to put in place processes for ongoing engagements with users 

throughout the implementation stages to both inform and educate them and be informed and 

guided by them. Also, system implementers and organizational leaders can apply the learnings 

from this pre-implementation evaluation of e-PHR with a focus on boosting enablers and 

bridging the barriers for a successful future implementation. 

7.4.2.3 Implications for Healthcare System  

 Based on the findings of this study, there are several ways in which the healthcare system 

could pave the way for a successful implementation of e-PHR and support a shift in the culture 
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of medicine towards a person-centred healthcare system. One implication relates to an 

examination of policies, such as privacy legislation and information governance in a shared 

health information environment. As we move into an ecosystem of connected care, information 

sharing across private and public domains is required and current policies and governance 

structures must align.  

Another implication is the consideration for incentives for care providers, such as a 

value-based funding model. With a change in the way care providers are remunerated, the 

foundation will be laid for new ways to engage patients and support their care. Another 

suggestion relates to the development of education and training programs for care providers on 

SDM and around office efficiency within connected care systems.  

Another implication is an examination of system-level operational and strategic pathways 

to advance the required technological infrastructure of connected systems. Considerations here 

include policies and incentives to encourage EHR vendors to re-engineer their products (or new 

vendors to design products) to align with the functional requirements of SDM via PHR and 

identified standards and protocols for seamless information exchange. Finally, to increase the 

likelihood for success, the healthcare system will have to allocate adequate resources to 

implement e-PHR and sustain the resultant system transformation. 

7.4.2.4 Implications for Research  

 In addition to further investigations suggested throughout this chapter, the following 

studies are recommended based on the findings of this study: 
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• Pre-implementation process evaluation of a developed SDM-enabled PHR system with a 

focus on the NPT collective action mechanism. 

• Usability testing in the final development stage of an SDM-enabled PHR system. 

• Application of the SDM-enabled PHR system model to other chronic conditions or 

patient populations. 

• Process evaluation based on NPT of the various stages of implementation of an SDM-

enabled PHR system. 

• A long-term follow-up of youth with T1D for reported experiences and outcomes with 

the use of a developed SDM-enabled PHR system.  

• Evaluation of the impact on patient-provider relationships and clinical programs of an 

implementation of a developed SDM-enabled PHR system. 
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Appendix A: Characteristics of Scoping Review Articles  

The following are the descriptive characteristics of articles in the scoping review. 

Reference Article Title Category Article 

Type 

Study 

Design 

Country Clinical 

Condition 

Patient 

Subgroup 

(for PHR 

use) 

PHR 

function by 

patient 

activity for 

SDM 

(studied)* 

PHR Type 

addressed● 

(Al-Taee et 

al., 2013) 
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e-Health platform for 

integrated diabetes care 

management 

design Methodological 

approach 

 UK type 1 

diabetes 

  interconnected 

(Andy et al., 

2012) 

Continuous, Personalized 

Healthcare Integrated 

Platform 

design + 

impact 

original 

research  

post-test 

with control 

Taiwan diabetes Type 

1&2 

adults ALL standalone 

(Ball et al., 

2007) 

Personal health records: 

empowering consumers. 

design Focused 

discussion 

  US      interconnected 

(Benhamou, 

2011) 

Improving diabetes 

management with 

electronic health records 

and patients' health 

records 

design Focused 

discussion 

  France diabetes Type 

1&2 

   tethered 

(Boogerd et 

al., 2014) 

Teaming up: feasibility 

of an online treatment 

environment for 

adolescents with type 1 

diabetes 

design + 

impact 

original 

research  

feasibility 

study: pre-

post with 

control 

Netherlands type 1 

diabetes 

youth access, 

communicate, 

record 

standalone 

(Brennan et 

al., 2010) 

Project HealthDesign: 

rethinking the power and 

potential of personal 

health records 

design Methodological 

approach 

  US      standalone 

(Corrie & 

Finch, 2015) 

Expert patients design Focused 

discussion 

  UK      interconnected; 

tethered 
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transformative tools for 
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design Focused 

discussion 
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(Fiks et al., 

2015) 

Parent-reported outcomes 

of a shared decision 
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a practice-based RCT 
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original 

research  

Prospective 
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(Fiks et al., 

2014) 

A shared e-decision 

support portal for 
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design original 

research  

user-

centered 

design: 

interviews 

and focus 

groups 
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(Fiscella et 

al., 2015)  

Activation of persons 

living with HIV for 

treatment, the great study 
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pre-, post-

test pilot; 
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protocol 
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(Fonda et 

al., 2010) 
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to Create a Prototype 

Personal Health 

Application for Diabetes 

Self-Management 

design original 
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user-

centered 

design: 

focus groups 
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1&2 
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interconnected 

(Fuji et al., 

2012b) 

Standalone personal 

health records in the 

United States: meeting 

patient desires 

design original 

research  

descriptive 

study 

US general   access, receive, 

communicate 
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(Gee et al., 

2015) 

e-Patients Perceptions of 

Using Personal Health 

Records for Self-

management Support of 

Chronic Illness 

design + 

impact 

original 

research  

interviews US Multiple 

chronic 
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communicate 

tethered 
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addressed● 
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Grant et al., 
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linked to an ambulatory 
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record: Patient Gateway 
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care 

design Methodological 

approach 

  US diabetes type 

2 

   tethered 

(R. W. 

Grant et al., 

2008) 

Practice-Linked Online 

Personal Health Records 

for Type 2 Diabetes 

Mellitus 

design + 

impact 

original 

research  

RCT US diabetes Type 

1&2 

adults access, record, 

receive,  

tethered 

(Helmer et 

al., 2010) 

A sensor-enhanced 

health information 

system to support 

automatically controlled 

exercise training of 

COPD patients 

design Model   Germany  COPD    interconnected 

(Hess et al., 

2014) 

Patterns of Response to 

Patient-Centered 

Decision Support 

Through a Personal 

Health Record 

design + 

impact 

original 

research  

post test US Diabetes (able 

to extract 

from article) 

adults receive  tethered 

(K. Johnson 

et al., 2014) 

Consumer Health 

Informatics and Personal 

Health Records 

design Focused 

discussion 

  US      interconnected 

(Jung & 

Padman, 

2015) 

Disruptive Digital 

Innovation in Healthcare 

Delivery: The Case for 

Patient Portals and 

Online Clinical 

Consultations 

design Focused 

discussion 

  US      tethered 

(Koch, 2012) Improving quality of life 

through eHealth - the 

patient perspective 

design Focused 

discussion 

  Sweden      interconnected 
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Design 

Country Clinical 
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Patient 

Subgroup 

(for PHR 

use) 
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SDM 

(studied)* 

PHR Type 

addressed● 

(Krist et al., 

2014) 

MyPreventiveCare: 

implementation and 

dissemination of an 

interactive preventive 

health record in three 

practice-based research 

networks serving 

disadvantaged patients—

a randomized cluster trial 

design original 

research  

randomized 

cluster trial 

protocol 

US general  adults access, record, 

receive 

tethered 

(Krist et al., 

2011) 

Designing a patient-

centered personal health 

record to promote 

preventive care 

design + 

impact 

original 

research  

post test US general  adults access, record, 

receive 

standalone; 

tethered 

(Lenert et 

al., 2014) 

A model to support 

shared decision making 

in electronic health 

records systems. 

design Model  US    tethered 

(Mantwill et 

al., 2015) 

EMPOWER-support of 

patient empowerment by 

an intelligent self-

management pathway for 

patients: study protocol 

design original 

research  

RCT 

protocol 

Germany & 

Turkey 

type 1 & 2 

diabetes 

adults  interconnected 

(Pagliari et 

al., 2012) 

Embedding online 

patient record access in 

UK primary care: a 

survey of stakeholder 

experiences 

design + 

impact 

original 

research  

post- survey UK general  adults access tethered 

(Park et al., 

2015) 

Living Profiles: an 

example of user-centered 

design in developing a 

teen-oriented personal 

health record 

design original 

research  

user-centred 

design: 

interviews 

US Hematology 

and 

rheumatology 

disorders 

youth access, record standalone 
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Design 

Country Clinical 
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(for PHR 

use) 

PHR 

function by 

patient 

activity for 

SDM 

(studied)* 

PHR Type 

addressed● 

(Peleg et al., 

2013) 

Making Healthcare More 

Accessible; Better; 

Faster; and Cheaper: The 

MobiGuide Project 

design Methodological 

approach 

  EU      interconnected 

(Robben et 

al., 2012) 

Filling the Gaps in a 

Fragmented Health Care 

System: Development of 

the Health and Welfare 

Information Portal 

(ZWIP) 

design original 

research  

interviews Netherlands frail elderly adults access, record, 

communicate 

tethered 

(Ruland et 

al., 2008) 

Developing a shared 

electronic health record 

for patients and clinicians 

design Methodological 

approach 

  Norway      interconnected 

(Sands et al., 

2014) 

Transforming health care 

delivery through 

consumer engagement, 

health data transparency, 

and patient-generated 

health information 

design Focused 

discussion 

  US      interconnected 

(Schaller et 

al., 2015) 

Tailored e-Health 

services for the dementia 

care setting: a pilot study 

of ‘eHealthMonitor’ 

design + 

impact 

original 

research  

user 

centered 

design: 

interviews 

Germany dementia adults receive, record, 

communicate 

standalone 

(Rosenbloom 

et al., 2012) 

Triaging patients at risk 

of influenza using a 

patient portal 

design + 

impact 

original 

research  

post test US influenza adults access, receive tethered 

(Tuil et al., 

2007) 

Empowering patients 

undergoing in vitro 

fertilization by providing 

Internet access to 

medical data 

design + 

impact 

original 

research  

RCT Netherlands fertility  adults access, 

communicate 

standalone 
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Reference Article Title Category Article 

Type 

Study 

Design 

Country Clinical 

Condition 

Patient 

Subgroup 

(for PHR 

use) 

PHR 

function by 

patient 

activity for 

SDM 

(studied)* 

PHR Type 

addressed● 

(Wade-

Vuturo et 

al., 2013) 

Secure messaging and 

diabetes management: 

experiences and 

perspectives of patient 

portal users 

design + 

impact 

original 

research  

interview 

and survey 

US Type 2 

diabetes 

adults access, 

communicate 

tethered 

(Wells et al., 

2014b) 

Personal Health Records 

for Patients with Chronic 

Disease 

design original 

research  

interviews 

and survey 

US Chronic 

diseases 

adults ALL tethered 

(Wiesner & 

Pfeifer, 

2014) 

Health Recommender 

Systems: Concepts, 

Requirements, Technical 

Basics and Challenges 

design Methodological 

approach 

  Germany      interconnected 

(Woods et 

al., 2013) 

Patient Experiences With 

Full Electronic Access to 

Health Records and 

Clinical Notes Through 

the My HealtheVet 

Personal Health Record 

Pilot: Qualitative Study 

design + 

impact 

original 

research  

focus groups US general  adults access tethered 

*access = access to health information; record = record health information; communicate = communicate with others, receive = 

receive decision-support; ALL= all four functions 

**some articles addressed more than one PHR architectural type 
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Appendix C: Participant Consent Form  

 

 

Participant Consent Form 

   

Using Personal Health Record Technology for Shared Decision Making as 

Routine Practice for Diabetic Youth 
     

Researcher:  

Selena Davis 

PhD candidate, School of Health Information Science 

University of Victoria, PO Box 1700 STN CSC, Victoria, BC, V8W 2Y2 

Ph: 250-505-7866,   Email: daviss@uvic.ca  

As a graduate student, I am required to conduct research as part of the requirements for a PhD degree in Health 

Informatics. It is being conducted under the supervision of Dr. Abdul Roudsari. You may contact him at 250-721-8578. 

Purpose(s) and Objective(s) of the Research:  

• To support self-management decision making for diabetic youth, this research will evaluate how personal health record 

[PHR] technology can be designed and implemented to enable the process of shared decision making [SDM] in a way 

which confirms its integration in healthcare practice. Phase 1 will validate the functions of the system and Phase 2 will 

be a pre-implementation assessment of how likely the system is to become routine healthcare practice, as well as 

identify promoting factors. 

 

This Research is Important because:  

• It advances our understanding of the system design needs of diabetic youth and their care providers in terms of 

implementing SDM via PHR in order to positively impact patient engagement and self-management decision making. 

 

Participation: 

• You have been asked to participate because you: 

✓ are aged 18-24 years, diagnosed with Type 1 diabetes, and living in BC (Phases 1 & 2); or 

mailto:daviss@uvic.ca
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✓ are a healthcare provider of T1D youth aged 18-24 (Phases 1 & 2); or 

✓ design, develop, deploy, or manage electronic health information systems for patient and/or healthcare provider 

usage (Phase 2 only). 

• We are interested in your opinion on the system can be designed and implemented.  In order to participate in this 

study, you need to be able to interact (read/write) in English (Grade 8) and have access to an Internet accessible 

device (personal computer, laptop, tablet, smart phone, etc.) and email. 

• Participation in this project is entirely voluntary.   

• Whether you choose to participate or not will have no effect on your position (e.g. employment) or how you will be 

treated (e.g. care you currently receive from their health care providers). 

 

Procedures:  

• In Phase 1, you will be asked to schedule time (60 minutes) to complete a matching activity about system functions 
and interview with the researcher.  
✓ The research team member will contact you at the agreed upon date/time. Your verbal consent to participate 

will be confirmed. You will receive an electronic copy of the matching activity about system functions with 
instructions for completion. This will be followed by a brief phone interview. In this interview, we will ask you 
questions about the matching activity for further clarity. The interview will be audio-recorded and the recording 
used for references purposes only.  

✓ Duration:  You should allow yourself approximately 30 minutes for the activity and up to 30 minutes for the 
interview. 

✓ Location:   You will complete the matching activity about system functions at a location of your choosing. The 
interview will be done over the phone. 

✓ Inconvenience:  You may schedule your activity and interview at a time that is convenient for you.  
 

• In Phase 2, you will be asked to schedule time (60 minutes) to complete the surveys and interview with the 
researcher.  
✓ The research team member will contact you at the agreed upon date/time. Your verbal consent to participate 

will be confirmed. You will receive an electronic copy of survey with instructions for completion. This will be 
followed by a phone interview. In this interview, we will ask you questions about the likelihood that the design 
and implementation of such a system will result in it being used regularly. The interview will be audio-recorded 
and the recording will be transcribed for analysis.  

✓ Duration:  You should allow yourself approximately 30 minutes for the surveys and 30 minutes for the interview. 
✓ Location:   You will complete the surveys at a location of your choosing. The interview will be done over the 

phone. 
✓ Inconvenience:  You may schedule the surveys and interview at a time that is convenient for you. 

 

Benefits:  

• A pre-implementation evaluation is critical to the development of a system which is useful and ultimately used in 
practice. This evaluation will aid our understanding of the promoting factors of a successful implementation of a 
system aimed at improving self-management decision making for youth with diabetes. In other technology 
development studies, participants have also appreciated the opportunity to improve systems for other users like 
themselves. 
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Risks:  

• There are no known or anticipated risks to you by participating in this research.  
 

Withdrawal of Participation:   

• You may withdraw at any time without explanation or consequence.  Please notify the research team (see contact 
information on the first page) in writing by email if you choose to withdraw.  

• Should you withdraw, your data that has already been incorporated into the analysis and/or system design changes 
will be retained unless we advise you that it is possible to withdraw your data at that time.  

• Your decision to withdraw from study at any time will not affect the care you currently receive from your health care 
providers. 

 

Anonymity and Confidentiality:  

• To protect confidentiality, we will keep all data on password-protected, encrypted computers at the University of 
Victoria for a minimum of seven years.  

• With exception of audio-recorded verbal consent, all data, including audio-recorded interview data and transcripts, 
will be coded with study reference number, and all identifying information such as name will be deleted once the 
data are collected. Code numbers will be substituted for names. 

• All audio recording will be deleted from the digital recorder after being uploaded to the secure server at University of 
Victoria 

• Audio-recorded verbal consent with participant identifiable information will be kept separate from other research 
materials. These data will be made available only to the researchers listed on this form, members of the research 
team (e.g., PhD research supervisor) or university persons focused on issues of research integrity (ethics boards).  
 

Research Results may be Used and Disseminated in the Following Ways:  

• The results will be used as a design and pre-implementation assessment of an integrated SDM-PHR system for self-
management decision making and distributed through academic presentations and publications.   

• Participants can also contact the researcher to receive a summary of the results at the completion of the study.  
 

Disposal of Data 

• Research data will be kept for a minimum of seven years in accordance with UVic policies.   

• The following procedures will be followed for destroying the data. Paper/documents will be cross-cut shredded.  For 
hard drives/systems or mobile storage media, data will be wiped or the storage media will be physically destroyed. 

 

Questions or Concerns:  

• Contact the researcher(s) using the information at the top of the first page; 

• Contact the Human Research Ethics Office, University of Victoria, 250-472-4545 ethics@uvic.ca 
 

mailto:ethics@uvic.ca
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Consent: 

Before participating, the researcher will ask if you understand the above conditions of participation in this study and 
that you have had the opportunity to have your questions answered by the researchers, and that you consent to 
participate in this research project.  The electronic file of your audio-recorded verbal consent will be kept in a separate 
location on the secure server at University of Victoria. 
 

     

Name of Participant  Signature  Date 

 

A copy of your audio-recorded verbal consent will be stored by the researcher.  
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Appendix D: Phase 1 SDM-PHR Functional Model Activity 

Instructions: Match each function within the Personal Health Record (PHR) system to the requirements of the Shared Decision 

Making (SDM) process by rating its usefulness to the task. Shaded functions (rows) do not need to be rated but can. Cells left 

blank in the shaded area will be treated as ‘not useful’ 

Shared Decision Making: ACKNOWLEDGE 
Rating 

1 not useful 

How useful is each of the functions within the PHR system for making the patient 
aware, or for the patient to acknowledge, that a treatment decision is required? 

2 possibly useful 

3 somewhat useful 

4 very useful  

5 essential  
Functions within PHR system (by user activity) Rating Comments 

Patient clicks on ‘SDM button’ to begin and track the shared decision making process  
 

  

Patient receives intelligent alerts  
(i.e. gathers and analyzes data from multiple sources and notifies patient) 

 

 

 

Patient accesses their health data collected from multiple sources 
 

  

Patient views their diabetes dashboard summary  
 

  

Patient receives personalized decision support (e.g. decision aid, virtual assistant) 
 

  

Patient identifies their treatment preference in the context of a specific decision 
 

  

Patient receives reminders 
 

  

Patient accesses clinical notes from care provider’s EMR 
 

  

Patient accesses diabetes educational materials, risk calculators,  
interactive games, videos, and links to external resources 

 

  

Patient sends/ receives messages to/from virtual diabetes support group networks 
 

  

Patient participates in an interactive bulletin board 
 

  

Patient participates in a virtual consultation with care provider 
 

  

Patient sends/ receives messages to/from care provider  
 

  

Care provider accesses health data from patient’s PHR 
 

  

Patient exports diabetes dashboard summary to share with others 
 

  

Patient co-authors diabetes care plan (‘living’ document) 
 

  

Patient data auto-populates PHR from their devices or applications  
 

  

Patient electronically schedules appointment with care provider  
 

  

Patient requests prescription renewal electronically 
 

  

Patient manually enters PHR with patient-reported data  
 

  

Patient enters narratives and pictures (e.g. mood, goals, values, blog, video) 
 

  

Patient uses structured templates for diabetes ‘observations of daily living’ 
(e.g. meals, blood glucose, exercise) 
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Shared Decision Making: CONSIDER  
Rating 
1 not useful 

How useful is each of the functions within the PHR system for informing the patient of 
treatment options to support the treatment decision, including the best available 
evidence, benefits and risks? 

2 possibly useful 

3 somewhat useful 

4 very useful  

5 essential  

Functions within PHR system (by user activity) Rating Comments 
Patient clicks on ‘SDM button’ to begin and track the shared decision making process  

 
  

Patient receives intelligent alerts  
(i.e. gathers and analyzes data from multiple sources and notifies patient) 

 

 

 
Patient accesses their health data collected from multiple sources 

 
  

Patient views their diabetes dashboard summary  
 

  

Patient receives personalized decision support (e.g. decision aid, virtual assistant) 
 

  

Patient identifies their treatment preference in the context of a specific decision 
 

  

Patient receives reminders 
 

  

Patient accesses clinical notes from care provider’s EMR 
 

  

Patient accesses diabetes educational materials, risk calculators,  
interactive games, videos, and links to external resources 

 

  

Patient sends/ receives messages to/from virtual diabetes support group networks 
 

  

Patient participates in an interactive bulletin board 
 

  

Patient participates in a virtual consultation with care provider 
 

  

Patient sends/ receives messages to/from care provider  
 

  

Care provider accesses health data from patient’s PHR 
 

  

Patient exports diabetes dashboard summary to share with others 
 

  

Patient co-authors diabetes care plan (‘living’ document) 
 

  

Patient data auto-populates PHR from their devices or applications  
 

  

Patient electronically schedules appointment with care provider  
 

  

Patient requests prescription renewal electronically 
 

  

Patient manually enters PHR with patient-reported data  
 

  

Patient enters narratives and pictures (e.g. mood, goals, values, blog, video) 
 

  

Patient uses structured templates for diabetes ‘observations of daily living’ 
(e.g. meals, blood glucose, exercise) 
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Shared Decision Making: DECIDE 
Rating 
1 not useful 

How useful is each of the functions within the PHR system to support the patient in 
the exploration of treatment preferences and the incorporation of those preferences 
into the making of a decision? 

2 possibly useful 

3 somewhat useful 

4 very useful  

5 essential  

Functions within PHR system (by user activity) Rating Comments 
Patient clicks on ‘SDM button’ to begin and track the shared decision making process  

 
  

Patient receives intelligent alerts  
(i.e. gathers and analyzes data from multiple sources and notifies patient) 

 

 

 
Patient accesses their health data collected from multiple sources 

 
  

Patient views their diabetes dashboard summary  
 

  

Patient receives personalized decision support (e.g. decision aid, virtual assistant) 
 

  

Patient identifies their treatment preference in the context of a specific decision 
 

  

Patient receives reminders 
 

  

Patient accesses clinical notes from care provider’s EMR 
 

  

Patient accesses diabetes educational materials, risk calculators,  
interactive games, videos, and links to external resources 

 

  

Patient sends/ receives messages to/from virtual diabetes support group networks 
 

  

Patient participates in an interactive bulletin board 
 

  

Patient participates in a virtual consultation with care provider 
 

  

Patient sends/ receives messages to/from care provider  
 

  

Care provider accesses health data from patient’s PHR 
 

  

Patient exports diabetes dashboard summary to share with others 
 

  

Patient co-authors diabetes care plan (‘living’ document) 
 

  

Patient data auto-populates PHR from their devices or applications  
 

  

Patient electronically schedules appointment with care provider  
 

  

Patient requests prescription renewal electronically 
 

  

Patient manually enters PHR with patient-reported data  
 

  

Patient enters narratives and pictures (e.g. mood, goals, values, blog, video) 
 

  

Patient uses structured templates for diabetes ‘observations of daily living’ 
(e.g. meals, blood glucose, exercise) 
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Shared Decision Making: ACT 
Rating 
1 not useful 

How useful is each of the functions within the PHR system to record and track 
outcomes of a treatment decision and to support self-management activities? 

2 possibly useful 

3 somewhat 
useful 

4 very useful  

5 essential  

Functions within PHR system (by user activity) Rating Comments 
Patient clicks on ‘SDM button’ to begin and track the shared decision making process  

 
  

Patient receives intelligent alerts  
(i.e. gathers and analyzes data from multiple sources and notifies patient) 

 

 

 
Patient accesses their health data collected from multiple sources 

 
  

Patient views their diabetes dashboard summary  
 

  

Patient receives personalized decision support (e.g. decision aid, virtual assistant) 
 

  

Patient identifies their treatment preference in the context of a specific decision 
 

  

Patient receives reminders 
 

  

Patient accesses clinical notes from care provider’s EMR 
 

  

Patient accesses diabetes educational materials, risk calculators,  
interactive games, videos, and links to external resources 

 

  

Patient sends/ receives messages to/from virtual diabetes support group networks 
 

  

Patient participates in an interactive bulletin board 
 

  

Patient participates in a virtual consultation with care provider 
 

  

Patient sends/ receives messages to/from care provider  
 

  

Care provider accesses health data from patient’s PHR 
 

  

Patient exports diabetes dashboard summary to share with others 
 

  

Patient co-authors diabetes care plan (‘living’ document) 
 

  

Patient data auto-populates PHR from their devices or applications  
 

  

Patient electronically schedules appointment with care provider  
 

  

Patient requests prescription renewal electronically 
 

  

Patient manually enters PHR with patient-reported data  
 

  

Patient enters narratives and pictures (e.g. mood, goals, values, blog, video) 
 

  

Patient uses structured templates for diabetes ‘observations of daily living’ 
(e.g. meals, blood glucose, exercise) 
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Appendix E: Phase 1 Interview Guide  

Interviewer Instructions: 

1. Introduce self and affiliation 

2. Confirm identity (speaking to right person) 

3. Confirm this is still a good time to talk (need a total of about 60 minutes including the SDM-PHR 

functional model activity and interview), if not reschedule 

4. Confirm that they are at a computer with internet and access to email 

5. Remind them that you will record the conversation for reference purposes 

6. Confirm they received consent form. Remind them that consent will be recorded for reference 

purposes (start audio recorder) 

7. Explain all study procedures  

8. Ask (Name) if they have any questions? Remind them that participation is voluntary and that they 

can stop participating at any time with no effect on their position (e.g. employment) or how they 

will be treated (e.g. care they currently receive from their health care providers) 

9. Obtain verbal consent (or re-affirm) to participate in the study (stop audio recorder) 

10. Send email.  

11. Thank them for participating. This call is to help us validate a function model for SDM via PHR 

technology by way of an activity which will be followed by a brief interview to clarify and to 

gain a richer understanding of your responses in the functional model activity.  This is the first of 

two phases of the research about how PHR technology can be designed and implemented to 

facilitate the process of SDM in a manner which confirms its integration in clinical practice. Your 

opinions and experiences are valuable to this work. 

12. Confirm that they have received an email with the video link and functional model activity and 

ask them to complete it now and email it back by attaching the completed activity to an email 

reply (offer to mute their line and to stay on the call). 

13. Receive email reply. Thank them for completing the functional model activity and begin the 

interview 

 

 START RECORDING 

1. Please describe your experience with matching SDM tasks with PHR system functions. 

a. Potential prompts: 

i. Was it easy to identify system functions for a given SDM task? 

ii. Are all functions necessary?  Any functions missing? 

iii. Were you surprised by any of the system functions or SDM tasks?  Please 

describe. 

 

2. Please tell me more about ‘<insert one PHR system function that was identified as ‘C’ for a 

SDM task>’ as a critical system function for the SDM task of <insert identified SDM task>? If 

none, skip to next question 

a. Potential prompts: 

i. Do you feel that that without this system function, participation in SDM is not 

possible?  Please elaborate. 

ii. (If a system function was identified with ‘C’ for more than one SDM task) Please 

elaborate as to why that system function is critical for more than one SDM 

tasks?  
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3. Please tell me more about ‘<insert one PHR system function that was identified with ‘X’ for a 

SDM task>’ as a not useful system function for the SDM task of <insert identified SDM 

task>? If none, skip to next question. 

a. Potential prompts: 

i. Do you feel that that system function is better suited to support another SDM 

task?  Please explain. 

ii. (If a system function was identified with ‘X’ for more than one SDM task) Do 

you feel that that system function does not support the process of SDM?  Please 

elaborate. 

 

4. Please tell me more about ‘<insert one Comment from the comment sections>’? If none, skip 

to next question. 

a. Potential prompts: 

i. Do you feel that the system function makes it easier or harder to get the 

information needed to participate in SDM?  Please elaborate. 

 

5. What functions might make patients want to use such a system in the future? 

 

6. What functions might make healthcare providers want to use such a system in the future? 

 

7. What would you want this research to know about the design of a functional model for an 

integrated SDM-PHR system? 

 

8. We’ve talked a lot today about your opinions of a functional model for an integrated SDM-

PHR system.  Is there anything else you want to add that we haven’t covered? 

 

STOP RECORDING 

Following the discussion, the interviewer will summarize the main points from the discussion and thank 

the participant. 
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Appendix F: Phase 1 Percent Agreement by Target Group  

% Agreement by PATIENTS of PHR function as Necessary, Optional or Not Useful for each SDM task 

PHR functions for 
SDM (by user 
activity) 

CHOICE OPTIONS DECISION ACTION 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

Patient clicks on ‘SDM 
button’ to begin and 
track the shared 
decision making 
process 

100.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 14.29% 85.71% 

Patient receives 
intelligent alerts (i.e. 
gathers and analyzes 
data from multiple 
sources and notifies 
patient) 

100.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 57.14% 42.86% 85.71% 14.29% 0.00% 

Patient accesses their 
health data collected 
from multiple sources 

100.00% 0.00% 0.00% 85.71% 14.29% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 0.00% 

Patient views their 
diabetes dashboard 
summary 

100.00% 0.00% 0.00% 85.71% 14.29% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 0.00% 

Patient receives 
personalized decision 
support (e.g. decision 
aid, virtual assistant) 

85.71% 14.29% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 0.00% 42.86% 57.14% 0.00% 

Patient identifies their 
treatment preference 
in the context of a 
specific decision 

14.29% 85.71% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 100.00% 

Patient receives 
reminders 

14.29% 85.71% 0.00% 0.00% 28.57% 71.43% 57.14% 42.86% 0.00% 57.14% 42.86% 0.00% 
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PHR functions for 
SDM (by user 
activity) 

CHOICE OPTIONS DECISION ACTION 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

Patient accesses 
clinical notes from 
care provider’s EMR 

0.00% 85.71% 14.29% 14.29% 0.00% 85.71% 14.29% 85.71% 0.00% 0.00% 85.71% 14.29% 

Patient accesses 
diabetes educational 
materials, risk 
calculators, 
interactive games, 
videos, and links to 
external resources 

0.00% 0.00% 100.00% 42.86% 57.14% 0.00% 14.29% 85.71% 0.00% 14.29% 85.71% 0.00% 

Patient sends/ 
receives messages 
to/from virtual 
diabetes support 
group networks 

0.00% 85.71% 14.29% 14.29% 42.86% 42.86% 71.43% 28.57% 0.00% 42.86% 57.14% 0.00% 

Patient participates in 
an interactive bulletin 
board 

0.00% 85.71% 14.29% 14.29% 42.86% 42.86% 14.29% 85.71% 0.00% 14.29% 85.71% 0.00% 

Patient participates in 
a virtual consultation 
with care provider 

28.57% 42.86% 28.57% 42.86% 28.57% 28.57% 100.00% 0.00% 0.00% 85.71% 14.29% 0.00% 

Patient sends/ 
receives messages 
to/from care provider 

28.57% 42.86% 28.57% 42.86% 28.57% 28.57% 85.71% 14.29% 0.00% 85.71% 14.29% 0.00% 

Care provider 
accesses health data 
from patient’s PHR 

0.00% 14.29% 85.71% 0.00% 0.00% 100.00% 85.71% 14.29% 0.00% 14.29% 85.71% 0.00% 

Patient exports 
diabetes dashboard 
summary to share 
with others 

0.00% 14.29% 85.71% 14.29% 0.00% 85.71% 85.71% 14.29% 0.00% 57.14% 42.86% 0.00% 

Patient co-authors 
diabetes care plan 
(‘living’ document) 

0.00% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 0.00% 100.00% 85.71% 14.29% 0.00% 
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PHR functions for 
SDM (by user 
activity) 

CHOICE OPTIONS DECISION ACTION 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

Patient data auto-
populates PHR from 
their devices or 
applications 

42.86% 0.00% 57.14% 28.57% 14.29% 57.14% 42.86% 0.00% 57.14% 85.71% 14.29% 0.00% 

Patient electronically 
schedules 
appointment with 
care provider 

0.00% 0.00% 100.00% 14.29% 0.00% 85.71% 85.71% 14.29% 0.00% 85.71% 14.29% 0.00% 

Patient requests 
prescription renewal 
electronically 

14.29% 0.00% 85.71% 14.29% 0.00% 85.71% 14.29% 0.00% 85.71% 85.71% 14.29% 0.00% 

Patient manually 
enters PHR with 
patient-reported data 

0.00% 0.00% 100.00% 0.00% 14.29% 85.71% 0.00% 0.00% 100.00% 14.29% 85.71% 0.00% 

Patient enters 
narratives and 
pictures (e.g. mood, 
goals, values, blog, 
video) 

0.00% 0.00% 100.00% 0.00% 14.29% 85.71% 0.00% 0.00% 100.00% 42.86% 42.86% 14.29% 

Patient uses 
structured templates 
for diabetes 
‘observations of daily 
living’  (e.g. meals, 
blood glucose, 
exercise)  

0.00% 14.29% 85.71% 0.00% 14.29% 85.71% 0.00% 0.00% 100.00% 42.86% 57.14% 0.00% 
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% Agreement by CARE PROVIDERS of PHR function as Necessary, Optional or Not Useful for each SDM task 

PHR functions for 
SDM (by user 
activity) 

CHOICE OPTIONS DECISION ACTION 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

Patient clicks on 
‘SDM button’ to 
begin and track the 
shared decision 
making process 

86.67% 13.33% 0.00% 13.33% 6.67% 80.00% 13.33% 6.67% 80.00% 13.33% 0.00% 86.67% 

Patient receives 
intelligent alerts (i.e. 
gathers and 
analyzes data from 
multiple sources 
and notifies patient) 

80.00% 20.00% 0.00% 26.67% 6.67% 66.67% 26.67% 6.67% 66.67% 80.00% 20.00% 0.00% 

Patient accesses 
their health data 
collected from 
multiple sources 

93.33% 6.67% 0.00% 93.33% 6.67% 0.00% 100.00% 0.00% 0.00% 86.67% 13.33% 0.00% 

Patient views their 
diabetes dashboard 
summary 

93.33% 6.67% 0.00% 80.00% 20.00% 0.00% 93.33% 6.67% 0.00% 86.67% 13.33% 0.00% 

Patient receives 
personalized 
decision support 
(e.g. decision aid, 
virtual assistant) 

80.00% 20.00% 0.00% 86.67% 6.67% 6.67% 86.67% 13.33% 0.00% 80.00% 20.00% 0.00% 

Patient identifies 
their treatment 
preference in the 
context of a specific 
decision 

86.67% 13.33% 0.00% 93.33% 6.67% 0.00% 100.00% 0.00% 0.00% 13.33% 6.67% 80.00% 

Patient receives 
reminders 

80.00% 20.00% 0.00% 20.00% 13.33% 60.00% 80.00% 20.00% 0.00% 80.00% 20.00% 0.00% 
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PHR functions for 
SDM (by user 
activity) 

CHOICE OPTIONS DECISION ACTION 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

Patient accesses 
clinical notes from 
care provider’s EMR 

26.67% 20.00% 53.33% 26.67% 26.67% 46.67% 46.67% 53.33% 0.00% 33.33% 60.00% 6.67% 

Patient accesses 
diabetes 
educational 
materials, risk 
calculators, 
interactive games, 
videos, and links to 
external resources 

40.00% 20.00% 40.00% 73.33% 26.67% 0.00% 80.00% 20.00% 0.00% 20.00% 80.00% 0.00% 

Patient sends/ 
receives messages 
to/from virtual 
diabetes support 
group networks 

26.67% 20.00% 53.33% 40.00% 13.33% 46.67% 13.33% 80.00% 6.67% 46.67% 53.33% 0.00% 

Patient participates 
in an interactive 
bulletin board 

20.00% 26.67% 53.33% 13.33% 6.67% 80.00% 20.00% 80.00% 0.00% 20.00% 80.00% 0.00% 

Patient participates 
in a virtual 
consultation with 
care provider 

53.33% 13.33% 33.33% 46.67% 0.00% 53.33% 86.67% 13.33% 0.00% 93.33% 6.67% 0.00% 

Patient sends/ 
receives messages 
to/from care 
provider 

46.67% 0.00% 53.33% 46.67% 0.00% 53.33% 86.67% 13.33% 0.00% 86.67% 13.33% 0.00% 

Care provider 
accesses health data 
from patient’s PHR 

46.67% 6.67% 46.67% 20.00% 0.00% 80.00% 80.00% 20.00% 0.00% 86.67% 13.33% 0.00% 

Patient exports 
diabetes dashboard 
summary to share 
with others 

13.33% 6.67% 80.00% 13.33% 0.00% 86.67% 53.33% 33.33% 13.33% 20.00% 80.00% 0.00% 
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PHR functions for 
SDM (by user 
activity) 

CHOICE OPTIONS DECISION ACTION 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

% Agree 
(necessary) 

% Agree 
(optional) 

% Agree 
(not 
useful) 

Patient co-authors 
diabetes care plan 
(‘living’ document) 

13.33% 0.00% 86.67% 6.67% 6.67% 86.67% 20.00% 0.00% 80.00% 93.33% 6.67% 0.00% 

Patient data auto-
populates PHR from 
their devices or 
applications 

53.33% 0.00% 46.67% 13.33% 6.67% 80.00% 46.67% 0.00% 53.33% 93.33% 6.67% 0.00% 

Patient 
electronically 
schedules 
appointment with 
care provider 

13.33% 6.67% 80.00% 6.67% 6.67% 86.67% 0.00% 80.00% 20.00% 80.00% 20.00% 0.00% 

Patient requests 
prescription 
renewal 
electronically 

13.33% 0.00% 86.67% 6.67% 6.67% 86.67% 13.33% 0.00% 86.67% 80.00% 20.00% 0.00% 

Patient manually 
enters PHR with 
patient-reported 
data 

20.00% 0.00% 80.00% 6.67% 6.67% 86.67% 13.33% 6.67% 80.00% 80.00% 20.00% 0.00% 

Patient enters 
narratives and 
pictures (e.g. mood, 
goals, values, blog, 
video) 

0.00% 6.67% 93.33% 6.67% 6.67% 86.67% 6.67% 13.33% 80.00% 53.33% 40.00% 6.67% 

Patient uses 
structured 
templates for 
diabetes 
‘observations of 
daily living’  (e.g. 
meals, blood 
glucose, exercise)  

6.67% 6.67% 86.67% 6.67% 6.67% 86.67% 6.67% 13.33% 80.00% 80.00% 13.33% 6.67% 
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Appendix G: Phase 2 Study Details for Participants 

            

 

Definitions 
 

Shared decision making (SDM) is a collaborative process that allows patients and their care providers to make healthcare decisions together by 

considering the best available medical evidence and patient values, goals and preferences in order to identify the best strategy at a particular point 

in time. SDM is not about convincing the patient to follow the care provider’s recommendation; nor is it about leaving a patient to decide on her/ 

his own. 

Personal health record (PHR) technology is an electronic health record application that allow patients to access, monitor, input, manage and share 

their health data and information.  The application also gives patients access to personalized education materials, decision-support tools, and online 

communication options with care providers.  

 

The user-validated e-PHR functional model 
 

To enable SDM, the PHR functionality needs to enable the following actions: 

• recognize and acknowledge a decision is required → Acknowledge  

• get and interpret the best available options → Consider  

• explore patient values and preferences and incorporate those into the making of a decision → Decide  

• place that decision into an actionable care plan and track outcomes of the decision → Act 

The integrated SDM via PHR system [e-PHR] environment is based on the interconnected PHR architectural type which gathers and populates 

patient data from multiple health information systems; as well as shared services (decision support and communications tools) for both patients and 

care providers.  The e-PHR system is contextualized in a 3-minute video [click here to (re-)view].  

https://youtu.be/mV2koq1KN58
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The Phase 1 study resulted in a user-validation functional model [Figure 1] for e-PHR. In Phase 2, the study seeks to identify and describe the 

likelihood of and promoting factors that may lead to a successful implementation of an e-PHR system. 

 

SDM Core Elements 

Acknowledge 
(recognize 
decision 
needed and 
respond) 

Consider 
(get and interpret 
alternatives) 

Decide  
(explore preferences and incorporate them 
into  
the making of the treatment decision) 

Act 
(record decision, track 
outcomes, and self-
manage health) 

P
H

R
 F

u
n

ct
io

n
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u

b
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o
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Essential 
PHR 
Functions  

• Initiate and 
track SDM 
using info 
button 

• Receive 
intelligent 
alerts 

• Receive 
personalized 
decision support 
resources (e.g. 
decision aid, virtual 
assistant) 

• Elicit preference in 
context of a 
treatment decision 

• Review specific 
health data/ 
information   

• Authorize 
provider access 
to patient data  

• Participate in a 
virtual consultation 
with provider 

• Export/ share 
diabetes dashboard 
summary 

• Send/ receive 
message to/ from 
provider 

• Co-author diabetes 
care plan (shared 
‘living’ document) 

Optional  
PHR 
Functions 

  • Review provider 
clinical notes/ 
annotated data 
in provider EMR 

• Review 
educational 
resources/ 
diabetes care 
plan 

• Participate in an 
interactive bulletin 
board 

• Send/ receive 
message to/ from 
virtual diabetes 
support group/ 
networks 

• Use structured 
templates for the 
collection of diabetes 
‘observations of daily 
living’ 

• Manually enter 
personal narratives 
(e.g. mood, goals, 
values) and pictures 

Foundational  
PHR 
Functions 
 

• Receive customizable reminders • Receive health 
data from all 
digital health 
systems 

• Review diabetes 

dashboard 

summary 

• Make electronic 
request for 
appointment (face-
to face or virtual)  

• Make electronic 
request for 
prescription 
renewal & 
completion of 
standard forms 

• Auto-populate health 
data from patient 
devices and 
applications 

• Manually enter health 
data 

PHR Core Functional 
Categories 

Receive Decision-Support 
Access Health 
Information 

Communicate with 
Others 

Record Health 
Information 

 

Figure 1: e-PHR Functional model for the integration of SDM via PHR  
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Appendix H: Phase 2 NoMAD Measurement Instrument  

This NoMAD Measurement Instrument is designed to help get a better understanding of how to apply and integrate 
new technologies and complex interventions in health care (Finch et al., 2015).  
This survey asks questions about the implementation of SDM via PHR. We understand that people involved with SDM via PHR 
have different roles, and that people may have more than one role.  
From the statements below please choose an option that best describes your main role in relation to SDM via PHR: 
 

I am a patient, aged 18-24yrs, responsible for self-management of diabetes  
 
I am a healthcare provider responsible for the care of diabetic patients using electronic health record 
systems 

 
 

I am an organizational provider responsible for the design, development, implementation or 
management of electronic health record systems 

 
 

 
For this survey, please answer all the statements from the perspective of this role. Depending on your role or responsibilities 
in SDM via PHR, some statements may be more relevant than others. 
The survey is in 4 sections comprising detailed questions about the implementation of SDM via PHR. For each statement, there 
is the option to agree or disagree with what is being asked (OPTION A). However, if you feel that the statement is not relevant 
to you, there are also options to tell us why (OPTION B). 
 
Please take the time to decide which answer best suits your experience for each statement and tick the appropriate 
circle.                
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For each statement please select an answer that best suits your experience using Option A. If the statement is not relevant to you 

please select an answer from Option B. 

 Option A  Option B 

Section 1 
Strongly 

Agree 
Agree 

Neither 
agree 
nor 

disagree 

Disagree 
Strongly 
disagree 

 
Not 

relevant to 
my role 

Not 
relevant at 
this stage 

Not 
relevant to 

the 
intervention 

1. I can see how an integrated SDM via 
PHR system would differ from usual 
ways of working 

         

2. Patients and care providers at my 
clinic/ organization would have a 
shared understanding of the purpose 
of an integrated SDM via PHR system 

         

3. I understand how an integrated SDM 
via PHR system would affect the 
nature of my own work 

         

4. I can see the potential value of an 
integrated SDM via PHR system for 
my work 

         

Detailed questions about the intervention 



 

334 

 

For each statement please select an answer that best suits your experience using Option A. If the statement is not relevant to you 

please select an answer from Option B. 

   Option A   Option B 

Section 2 
Strongly 

Agree 
Agree 

Neither 
agree 
nor 

disagree 

Disagree 
Strongly 
disagree 

 
Not 

relevant to 
my role 

Not 
relevant at 
this stage 

Not 
relevant to 

the 
intervention 

1. There are key people who would 
drive an integrated SDM via PHR 
system forward and get others 
involved 

         

2. I believe that participating in an 
integrated SDM via PHR system is a 
legitimate part of my role 

         

3. I would be open to working with 
patients/ care providers in new ways 
to use an integrated SDM via PHR 
system 

         

4. I would continue to support an 
integrated SDM via PHR system 
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For each statement please select an answer that best suits your experience using Option A. If the statement is not relevant to you 

please select an answer from Option B. 

 Option A  Option B 

Section 3 
Strongly 

Agree 
Agree 

Neither 
agree 
nor 

disagree 

Disagree 
Strongly 
disagree 

 
Not 

relevant to 
my role 

Not 
relevant at 
this stage 

Not 
relevant to 

the 
intervention 

1. I could easily intercorporate an 
integrated SDM via PHR system into 
my existing work  

         

2. An integrated SDM via PHR system 
would disrupt working relationships 

         

3. I would have confidence in other 
people’s ability to use an integrated 
SDM via PHR system 

         

4. Work would be assigned to those 
with skills appropriate to an 
integrated SDM via PHR system 

         

5. Sufficient training would be provided 
to enable patients and care providers 
to implement an integrated SDM via 
PHR system 
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6. Sufficient resources would be 
available to support an integrated 
SDM via PHR 

         

7. Clinic/ Organization management 
would adequately support an 
integrated SDM via PHR system 
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For each statement please select an answer that best suits your experience using Option A. If the statement is not relevant to you 

please select an answer from Option B. 

 Option A  Option B 

Section 4 
Strongly 

Agree 
Agree 

Neither 
agree 
nor 

disagree 

Disagree 
Strongly 
disagree 

 
Not 

relevant to 
my role 

Not 
relevant at 
this stage 

Not 
relevant to 

the 
intervention 

1. I would be aware of reports about 
the effects of an integrated SDM via 
PHR system 

         

2. Patients and care providers would 
agree that an integrated SDM via 
PHR system is worthwhile 

         

3. I value the effects that an integrated 
SDM via PHR system would have on 
my work 

         

4. Feedback about an integrated SDM 
via PHR system would be used to 
improve it in the future  

         

5. I would be able to modify how I work 
with an integrated SDM via PHR 
system 
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Appendix I: Phase 2 Practice-related Outcomes Survey  

This short survey is designed to better understand the potential outcomes from the integration of SDM via PHR in 
health care.  
 
Depending on your role or responsibilities in SDM via PHR, some statements may be more relevant than others. 
For each statement, there is the option to agree or disagree with what is being asked (OPTION A). However, if you feel that the 
statement is not relevant to you, there are also options to tell us why (OPTION B). 
 
Please take the time to decide which answer best suits your experience for each statement and tick the appropriate circle. 
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Questions about outcomes of the intervention  

 
For each statement please select an answer that best suits your experience using Option A. If the statement is not relevant to you 
please select an answer from Option B. 
 

 Option A  Option B 

 
Strongly 

Agree 
Agree 

Neither 
agree 
nor 

disagree 

Disagree 
Strongly 
disagree 

 
Not 

relevant to 
my role 

Not 
relevant at 
this stage 

Not 
relevant to 

the 
intervention 

1. An integrated SDM via PHR system 
would positively impact engagement 
in self-management decision making 

         

2. An integrated SDM via PHR system 
would make it easier to participate in 
shared decision making 

         

3. An integrated SDM via PHR system 
would reduce diabetes complications 

         

4. An integrated SDM via PHR system 
would become a normal part of my 
work 

         

5. An integrated SDM via PHR system 
would make it easier to support 
patients in managing their own care 
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Appendix J: Phase 2 Interview Guide 

Interviewer Instructions: 

1. Introduce self and affiliation 

2. Confirm identity (speaking to right person) 

3. Confirm this is still a good time to talk (need a total of about 60 minutes including the survey and 

interview), if not reschedule 

4. Confirm that they are at a computer with internet and access to email 

5. Remind them that you will record the conversation for transcription purposes 

6. Confirm (re-affirm) they received consent form. Use verbal script Appendix 1B 

7. Obtain verbal consent (or re-affirm). 

8. Remind them about the purpose of the call 

9. Thank them for participating, acknowledge their opinions and experiences as valuable to us 

10. Confirm that they have received an email with the online surveys link and instructions for 

completion and ask them to complete it now (offer to mute their line and to stay on the call). 

11. Thank them for completing the surveys and begin the interview 

 

This call is to help us understand the potential of an integrated SDM-PHR system to 

integrate into routine practice, as well as to identify related facilitators and barriers.   

The implementation of such a system has the potential to change: 

• expertise and actions of systems 

• the context of processes carried out to achieve goals 

• patient and provider behaviour and outcomes   

 

This is the second of two phases of the research about how PHR technology can be designed and 

implemented to facilitate the process of SDM in a manner which confirms its integration in 

clinical practice.   

1. How would you describe the integrated SDM-PHR system and is it distinct from 

your current practice? 

a. Potential prompts: 

i. How is it distinct? 

ii. Does it have a clear purpose for patients and providers? 

 

2. Do you believe patients and providers will see the value and importance of the 

integrated SDM-PHR system? 

a. Potential prompts: 

i. What benefits will the intervention bring and to whom? 

ii. Are these benefits likely to be valued by potential users? 

 

3. Do you believe it’s right to engage in the use of the integrated SDM-PHR system? 

a. Potential prompts: 

i. Are the potential users likely to think it’s a good idea? 
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4. Will users be prepared to invest time, energy and work into the use of the integrated 

SDM-PHR system? 

a. Potential prompts: 

i. Do you think users can sustain involvement in the use of the system? 

 

5. Does an integrated SDM-PHR system fit with existing skill sets and work practices? 

a. Potential prompts: 

i. Does it affect roles and responsibilities or training needs?  

ii. Will the system be supported and resourced? 

iii. Do you think users will have confidence in the system? 

 

6. Will the integrated SDM-PHR system make people’s work easier?  

a. Potential prompts: 

i. Will it promote or impede people’s work? 

ii. Will it impact the division of labour and resources? power and 

responsibility? 

 

7. What would you say about the likely effects on patients or healthcare providers and 

their work environment? 

a. Potential prompts: 

i. Is it likely to be perceived as advantageous for them? 

ii. Will it be clear what effects the intervention has had once it has been in 

use for a while? 

 

8. Will the integrated SDM-PHR system positively impact engagement in self-

management decision making?  

a. Potential prompts: 

i. Will it make it easier to participate in shared decision making? 

ii. Will it make it easier to support patients in managing their own care? 

 

9. Is the integrated SDM-PHR system likely to reduce diabetes complications? 

 

10. What would you want this research to know about the opportunities and challenges 

with respect to the incorporation of such a system into routine practice to support 

self-management decision making? 

 

11. We’ve talked a lot today about your opinions of an integrated SDM-PHR system to 

embed in clinical practice.  Is there anything else you want to add that we haven’t 

covered? 

 

Following the discussion, the interviewer will summarize the main points from the discussion 

and thank the participant. 


