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Abstract
Background: As the burden of chronic kidney disease (CKD) continues to increase, many geographically dispersed 
Canadians have limited access to specialist nephrology care, which tends to be centralized in major urban areas. As a result, 
many rural/remote-dwellers in Canada experience poor quality of care and related adverse outcomes. It is imperative to 
develop alternative care delivery mechanisms to ensure optimal health outcomes for all Canadians.
Objective: To investigate the feasibility and effectiveness of electronic consultation (eConsult) as a new model for interactions 
between specialists and primary care providers (PCPs) to improve access to care for patients with CKD.
Design: This is a sequential, mixed methods study that will be conducted in 3 phases.
Setting: The study will be conducted across the entire province of Alberta, supported by Alberta Kidney Care (formerly, 
Northern and Southern Alberta Renal Programs [NARP/SARP]).
Patients: Patients suffering from CKD will be included in the study.
Measurements: We will assess the barriers and enablers of implementation and adoption of an e-consultation protocol 
to facilitate access to care for patients with CKD in Alberta with a focus on rural/remote-dwellers with CKD. We will 
also evaluate the impact of the eConsult system (eg, improved access to specialist care, reduction in care gaps), assess the 
feasibility of province-wide implementation, and compare eConsult with practice facilitation versus eConsult alone in terms 
of access to specialist care, quality of care, and related outcomes.
Methods: The study will be conducted in 3 phases. In phase 1, we will assess the perceptions of stakeholders (ie, PCPs, 
nephrologists, patients, policymakers, and other care providers) to improve CKD care delivery, quality, and outcomes in 
Alberta with focus groups and semistructured interviews. Phase 2 will engage specific family physicians for their input on key 
factors and logistical issues affecting the feasibility of implementing eConsult for the care of patients with CKD. Phase 3 will 
provide academic detailing including practice facilitation to clinics in Alberta to assess how eConsult with practice facilitation 
compares with eConsult alone in terms of access to specialist care, quality of care, and related outcomes.
Results: We will assess stakeholder perceptions about potential barriers to and enablers of a new eConsult and decision 
support system strategy, focusing on elements that are most important for the design of a feasible and implementable 
intervention. We will develop, pilot test, and assess the impact of the eConsult model in improving access to specialist 
nephrology care and the feasibility of province-wide implementation. The final phase of the project will address key challenges 
for optimal care for patients with CKD living in rural, remote, and underserved areas of Alberta, particularly timely referral 
and disease management as well as the cost-effective benefits of eConsult.
Limitations: Lack of high-speed Internet in many rural and remote areas of Alberta may lead to more time spent in completing 
the eConsult request online versus faxing a referral the traditional way. Allied health care staff (referral coordinators, 
administrative staff) require training to the eConsult system, and physicians at many remote sites do not have adequate staff 
to handle eConsult as an added task.
Conclusions: Implementation of eConsult can favorably influence referral patterns, access to care, care quality, patient 
outcomes, and health care costs for people with CKD. Results of this study will inform the optimization of care for rural/
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remote-dwellers with CKD and will facilitate future partnerships with policymakers and provincial renal programs in Alberta 
to ensure optimal kidney health for all residents.
Trial registration: Not required.

Abrégé 
Contexte: Bien que le fardeau de l’insuffisance rénale chronique (IRC) ne cesse de s’alourdir, de nombreux Canadiens dispersés 
sur le plan géographique continuent d’avoir un accès limité à des soins spécialisés puisque ceux-ci sont davantage concentrés dans 
les grandes zones urbaines. Ainsi, dans les régions rurales/éloignées du Canada, de nombreux patients atteints d’IRC ne reçoivent 
pas les soins appropriés et subissent les conséquences néfastes des pathologies associées à leur état de santé. Il est donc essentiel de 
développer des mécanismes alternatifs de prestation de soins pour s’assurer que tous les Canadiens ont accès à des soins optimaux.
Objectif: Évaluer la faisabilité et l’efficacité d’un système de consultation électronique (eConsult) facilitant les interactions 
entre les spécialistes et les fournisseurs de soins primaires (FSP) dans le but d’améliorer l’accès des patients atteints d’IRC à 
des soins spécialisés.
Type d’étude: Une étude séquentielle en trois phases reposant sur des méthodes mixtes.
Cadre: L’étude sera menée à la grandeur de l’Alberta avec le soutien financier du Alberta Kidney Care (anciennement Northern/
Southern Alberta Renal Program [NARP/SARP])
Sujets: Des patients atteints d’IRC participeront à l’étude.
Mesures: Nous étudierons les facteurs qui entravent ou qui facilitent la mise en œuvre et l’adoption d’un système d’eConsult 
visant à améliorer l’accès des Albertains atteints d’IRT à des soins spécialisés, particulièrement ceux qui résident en région 
rurale/éloignée. Nous évaluerons les impacts de l’eConsult (meilleur accès à des soins spécialisés, réduction des disparités) 
et la faisabilité de son implantation à l’échelle de la province. Enfin, nous comparerons l’accès aux soins spécialisés, leur 
qualité et l’incidence des pathologies associées selon que l’eConsult est employée seule ou avec facilitation de la pratique.
Méthodologie: L’étude se déroulera en trois étapes. Par l’entremise de groupes de discussion et d’interviews semi-
structurées, la phase 1 évaluera la perception des différents intervenants (FSP, néphrologues, patients, décideurs et autres 
fournisseurs de soins) quant à l’amélioration de la prestation et de la qualité des soins spécialisés, et des résultats de santé. 
La phase 2 sondera l’avis de médecins de famille sélectionnés sur les problèmes logistiques et les principaux facteurs affectant 
l’implantation du système d’eConsult. La phase 3 fournira de la formation continue aux cliniques albertaines, notamment en 
facilitation de la pratique, et comparera les effets de l’eConsult avec facilitation de la pratique et de l’eConsult employée seule 
sur l’accès aux soins spécialisés, la qualité des soins et les pathologies associées.
Résultats: Nous questionnerons les différents intervenants sur les éventuels obstacles et facilitateurs d’une nouvelle stratégie 
d’eConsult et d’aide à la prise de décision, en nous concentrant sur les éléments les plus importants pour la conception 
d’une intervention réalisable et applicable. Nous élaborerons le modèle d’eConsult, le mettrons à l’essai et évaluerons son 
incidence sur l’amélioration de l’accès aux soins spécialisés en néphrologie et sur la faisabilité de difficultés de prodiguer des 
soins optimaux aux patients atteints d’IRC des zones rurales, éloignées et mal desservies de l’Alberta, particulièrement en 
ce qui concerne l’aiguillage rapide et la gestion de la maladie. Les avantages économiques de l’eConsult seront également 
abordés au cours de cette phase.
Limites: L’absence d’internet haute vitesse dans de nombreuses régions rurales et éloignées de l’Alberta pourrait faire 
en sorte qu’il soit plus rapide d’envoyer la demande par télécopieur que de la remplir en ligne. Le personnel paramédical 
(coordonnateurs de l’aiguillage, personnel administratif) doit être formé sur le système eConsult et plusieurs centers éloignés 
n’ont pas suffisamment de personnel pour s’en occuper comme tâche supplémentaire.
Conclusion: L’implantation d’un système d’eConsult en contexte d’IRC pourrait améliorer les schémas d’aiguillage, l’accès 
aux soins spécialisés, leur qualité et les résultats des patients, de même que réduire les coûts de santé. Les résultats de cette 
étude guideront l’optimisation des soins en IRC dans les régions rurales/éloignées et faciliteront les futurs partenariats avec les 
décideurs et les programs provinciaux de néphrologie en Alberta, afin d’assurer une santé rénale optimale à tous les résidents.
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What was known before

Previous work demonstrated that the existing system for 
arranging specialist nephrology care is suboptimal. The use 
of electronic consultation (eConsult) to facilitate access to 
specialist care is becoming a standard clinical practice in 
many countries. Nevertheless, eConsult is not widely adopted 
in Canada.

What this adds

By developing an eConsult protocol for chronic kidney dis-
ease (CKD) and combining it with practice facilitation within 
Alberta, we hypothesize that this model of care facilitates 
timely identification of patients with CKD at high risk for 
end-stage kidney disease (ESKD) and cardiovascular disease 
(CVD) and improves adherence to evidence-based, guide-
line-concordant care to optimize kidney and cardiovascular 
outcomes.

Introduction

Specialist nephrology care is critical for some (but not all) 
chronic kidney disease (CKD) patients. Over the last decade, 
the number of referrals to nephrologists for management of 
CKD has increased dramatically in Alberta.1-6 Our previous 
work demonstrated that the existing system for arranging spe-
cialist nephrology care is suboptimal: Interactions between 
nephrologists and primary care providers (PCPs) are limited; 
PCPs do not work to their full scope of practice; and the sys-
tem is inefficient, leading to many unnecessary referrals and 
late referrals of patients with severe CKD.3,4 Over 30% of 
incident dialysis patients in Alberta do not receive specialist 
kidney care prior to initiating dialysis treatment3,4; this is 
associated with increased emergency room visits, hospitaliza-
tion, and health care use. This issue is compounded by the 
geography of Alberta, which leads to disparities in the distri-
bution of health care resources, the health workforce, and 
access to care.4 There is an obvious need for an alternate CKD 
care delivery model that can facilitate efficient, effective, 
cost-saving, convenient, and timely care for patients living 
with CKD, particularly in rural/remote Alberta.

The use of electronic consultation (eConsult) to facilitate 
access to specialist care is becoming a standard clinical prac-
tice in many countries. Nevertheless, eConsult is not widely 
adopted in Canada.7-9 Alberta Netcare,10 the provincial elec-
tronic health record system (available to 80% of Alberta’s 
PCPs) is an ideal framework to support this model of care. 
However, it is crucial to establish the feasibility, acceptabil-
ity, and ideal format for such a system prior to province-wide 
implementation. Once the format has been selected, it will be 
critical to document the new system’s impact on outcomes 
and costs to ensure its sustainability.

We have developed an eConsult protocol for CKD sup-
ported with practice facilitation within the Alberta Netcare 

system to address previously identified barriers, thereby 
facilitating better care, improving the referral experience for 
patients and providers, and conserving scarce resources. This 
model of care involves direct communication between refer-
ring PCPs and nephrologists via a Netcare portal to provide 
context-sensitive decision support at the time and location of 
decision-making, thereby limiting face-to-face visits between 
patients and nephrologists to situations where such visits are 
truly required.

Hypothesis

We hypothesize that this model of care facilitates timely 
identification of patients with CKD at high risk for end-stage 
kidney disease (ESKD) and cardiovascular disease (CVD) 
and improves adherence to evidence-based, guideline-con-
cordant care to optimize kidney and cardiovascular out-
comes. Furthermore, we predict that this model will help 
build capacity among PCPs for CKD management, elimi-
nates unnecessary travel for patients to see nephrologists, 
reduces wait times for necessary specialist care, and conse-
quently reduces health care costs.

Objectives

1.	 To determine the barriers and enablers of implemen-
tation and adoption of an e-consultation protocol to 
facilitate access to care for patients with CKD in 
Alberta with a focus on rural/remote-dwellers with 
CKD (phase 1).

2.	 To design, refine, and pilot test the eConsult system; 
evaluate its impacts (eg, improved access to special-
ist care, reduction in care gaps); and assess the feasi-
bility of province-wide implementation (phase 2).

3.	 To compare eConsult with practice facilitation versus 
eConsult alone in terms of access to specialist care, 
quality of care, and related outcomes (phase 3).

Methods/Design

Setting

The study will be conducted across the entire province of 
Alberta, supported by Alberta Kidney Care (formerly, Northern 
and Southern Alberta Renal Programs [NARP/SARP]). These 
are the largest individual renal programs in Canada, providing 
care to ~4 million people residing in Western and Northern 
Canada. The programs receive referrals from PCPs in all 
regions of Alberta, as well as parts of British Columbia and 
Saskatchewan. The study’s host organization is the Alberta 
Kidney Disease Network (AKDN; http://www.akdn.info),11 
a Canadian not-for-profit organization and a joint initiative 
of researchers from the Universities of Alberta and Calgary. 
AKDN has broad methodological expertise and a proven 
track record in clinical and health services research. AKDN 
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also has in-house expertise in epidemiology, health econom-
ics, health policy, health law, and knowledge translation (KT). 
Drawing on our prior experience in health services research, 
we will deliver high-quality evidence with important practice 
and policy implications.

Theoretical Construct/Framework

We have considered the multiple theoretical frameworks that 
underpin the development, evaluation, implementation, and 
sustainability process in testing health care delivery inter-
ventions, including the realist framework, logic models, 
causal modeling, intervention mapping, and the normaliza-
tion process model (NPM).12 The aforementioned frame-
works have been tested in health care projects, but do not 
cover the critical components necessary for understanding 
the complexities of interventions in entirety. An example is 
the realist framework, which while providing linkage 
between the intervention and outcomes surfaced during proj-
ect implementation does not adequately inform about the 
actual efficacy of the intervention.13 Similarly, logic models 
are also fraught with limitations, such as failure to capture 
the interactions between interventions and lack of flexibility 
and modifications during implementation.14 In health care 
studies, NPM is widely adopted because it is a theoretical 
framework that allows deep insight about the integration and 
evaluation of an intervention. It provides in-depth knowl-
edge about factors that facilitate or are barriers to an imple-
mentation, as well assesses how feasible and probable it is to 
incorporate the invention into clinical practice.12 Compared 
to other theoretical frameworks, NPM15 and its derivatives, 
the Normalization Process Theory (NPT)16 and the Extended 
Normalization Process Theory (ENPT)17,18 have proven to 
provide a very useful framework in evaluating the various 
factors associated with a complex intervention, from devel-
opment to process testing and outcome assessment16 and 
have been implemented successfully.19 The NPT provides 
much needed information about context and about how 
changes can be made for adaptation of an intervention and 
factors affecting users interactions with the intervention.17,20 
Thus, as process evaluation is an important component of 
our project, we have used NPM and NPT as the framework 
for our project. Our model of care fits with the defined char-
acteristics of a complex intervention, as it leverages 2 levels 
of care (primary and specialist) and providers (PCPs and 
nephrologists), and involves the implementation of a new 
system (eConsult) across multiple organizations for the pur-
pose of process evaluation and development. We have used 
the NPM as a theoretical framework to develop our hypoth-
eses and define our objectives for this study.

Intervention

The eConsult model of care will be used by both PCPs and 
nephrologists. Using the existing CKD clinical pathway 
(www.ckdpathway.ca),21 PCPs will identify high-risk patients 

with CKD based on their recent laboratory results (estimated 
glomerular filtration rate [eGFR] <30 mL/min/1.73 m2 and/or 
albumin to creatinine ratio [ACR] >60 mg/mmol and/or 
sustained hematuria unexplained by a urinary tract source 
with ACR 3-60 mg/mmol irrespective of eGFR, or eGFR <60 
mL/min/1.73 m2) and obtain care recommendations from 
nephrologists via the eConsult system within Netcare. PCPs 
will provide minimal demographic and clinical data (ie, eGFR, 
proteinuria, blood pressure, CVD risk factors, and medica-
tions) to initiate the eConsult process. The attending nephrolo-
gist will review these data and complete 3 guideline-concordant 
decision support steps as per the CKD management guidelines 
as provided on the Alberta CKD Pathway (www.CKDpathway.
ca) and KDIGO22 to (1) determine the etiology of kidney 
disease, (2) assess the risk for progression/ESKD, and (3) assess 
relevant comorbidities, specifically CVD risk and target organ 
damage. These steps will be used to generate 1 of 2 automated 
responses to the PCP: (1) patient needs a face-to-face visit 
with a nephrologist, and additional investigations are requested 
or (2) patient does not need to be seen by a nephrologist, and 
follow-up care recommendations, thresholds for renewed 
referral, and educational material for patient support (eg, self-
management, blood pressure, diet, lifestyle) are provided. This 
advice will be sent electronically to the PCP within 5 working 
days of receiving the required baseline data. If required, the 
on-call nephrologist will arrange the face-to-face visit directly 
with an available colleague, accounting for zone, location, 
expected wait time, and urgency of need.

Design and Research Plan

This integrated, sequential, mixed methods study will be 
conducted in 3 phases, with findings combined using a trian-
gulation procedure according to standard frameworks. Based 
on the NPM theoretical framework, we will follow the 
approaches described below to achieve the outlined objec-
tives for each phase.

Phase 1: Preimplementation

Research Question 1: What are stakeholders’ percep-
tions about the use of eConsult to improve access to spe-
cialist nephrology care?

In this phase, we will assess the perceptions of stakehold-
ers (ie, PCPs, nephrologists, patients, policymakers, and 
other care providers) about our model to improve CKD care 
delivery, quality, and outcomes in Alberta. During this pre-
implementation phase, our goal will be to assess perceptions, 
readiness, and key barriers and enablers affecting the imple-
mentation and widespread adoption of eConsult in Alberta.

Design and Study Population

This phase of the study was qualitative based on grounded 
theory23 as we want to understand the views of stakeholders 
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about eConsult usage. We will conduct semistructured quali-
tative interviews and/or focus groups with participants 
recruited via purposive sampling and perform thematic anal-
ysis on the collected data.24,25 We chose this design because 
it is the most appropriate for studies aimed at exploring pro-
gram feasibility and stakeholder opinions about implementa-
tion, especially when little is known about the topic.26 
Purposive sampling is a strategy leveraging a nonprobability 
sample selected based on characteristics of a population and/
or the objective of the study. This sampling approach is 
widely used in health care research as the sample set consists 
of experts in the specific area of research.27 Purposive sam-
pling is particularly useful in implementation science where 
the aim is to get in-depth views of experts, compared to ran-
dom sampling where the focus is to minimize the impact of 
selection bias on results.28 Purposive sampling is appropriate 
because statistical power and generalization are not the aim 
and it will ensure that our study captures the views of the dif-
ferent stakeholder groups identified by the research team in 
consultation with the relevant policymakers responsible for 
Alberta Health and Alberta Health Services (AHS). 
Following recommendations published in the literature and 
solicited from many experts in the field, we will use crite-
rion/quota sampling techniques; specifically, we will collect 
data on relevant themes from a minimum number of partici-
pants from each stakeholder group to guarantee reasonable 
theoretical saturation. It has been estimated that using this 
analytical framework, at least 50 interviews will be required 
to reach theoretical saturation. We therefore propose to con-
duct 50 interviews and 8 to 12 focus groups; if necessary, we 
will conduct additional interviews and focus groups until 
saturation is reached. Theoretical saturation is the point at 
which no additional information can be found in a research 
study and the data cannot be further categorized. Essentially, 
at the point of theoretical saturation, no additional or differ-
ent information is found and collection of additional data is 
repetitive of previous findings.29 Theoretical saturation is 
determined when data cannot be subcategorized further and 
new information is not found.30

Data Collection and Analysis

Members of each stakeholder group will be invited to partici-
pate in an interview or focus group (face-to-face, telephone, 
or Skype), which will be conducted using predetermined and 
semistructured interview questions focused on barriers and 
enablers associated with implementing and adopting the new 
model of care. We selected the semistructured modality of 
interviews and focus groups based on their reported efficacy 
and validity in this type of research. The open-ended nature 
of the questions provides opportunities for more extensive 
exploration of the issues at stake through the use of cues and 
prompts to elicit more relevant and explicit answers to ques-
tions. To develop questions for the patient stakeholder group, 
we will utilize the Picker Institute (http://www.picker.org) 

model,31 which highlights 8 dimensions of patient perspec-
tives on care provision. There have been other models of 
integrative health care, but with inadequate and nonstream-
lined focus on patient-centered care, such as The University 
of Gothenburg Center for Person-Centered Care (GPCC).32 
Similarly, it has been shown that while other models did 
cover some aspects of patient-centered care,33-35 The Picker 
Institute covers all important aspects of patient-centered care 
in detail.36

Interviews and focus groups will be recorded and tran-
scribed verbatim. After identifying information is removed, 
the transcripts will be entered into a software application 
designed to analyze qualitative data (eg, NVivo 10, ATLAS 
Ti 5.6). We will apply a conceptual framework to themati-
cally analyze the collated data by coding and identifying key 
concepts and their relationships. The analysis will occur in 2 
stages: basic descriptive documentation (manifest analysis) 
and thematic interpretation (latent analysis).37 Using the pre-
determined thematic structure of our interview questions, we 
will divide the transcript data into small meaningful units (ie, 
sentence, phrase, paragraph) and attach a descriptor code to 
each. Subsequently, we will group defined codes into catego-
ries, which will enable us to map themes representing the 
content of each focus group. We will examine data across the 
various stakeholder groups to identify common categories 
and themes and assess whether data saturation has been 
reached. When interpreting our findings, we will focus not 
only on common themes but also on diverse perspectives that 
emerge. The results of the interviews and the thematic analy-
sis will be used to inform the design of the eConsult portal 
and its mode of implementation.

Phase 2: Pilot Implementation

Research Question 2: What are the key factors and logis-
tical issues affecting the feasibility of implementing 
eConsult for the care of patients with CKD?

In this phase, we will investigate the feasibility of imple-
mentation and associated logistical issues and potential 
impacts of eConsult on improving access to care (ie, reduced 
wait times, less travel for patients, easy access to specialists, 
better clinical surrogate outcomes, and cost savings for the 
health care system). We will pilot our model of care using the 
existing AHS e-Health infrastructure and secure web-based 
environment (Netcare). Drawing on existing frameworks 
from other specialties (ophthalmology, dermatology) and 
CKD frameworks from other countries,38-41 we will engage 
in a year-long collaboration with AHS to refine and consoli-
date the system to ensure high-quality service design and 
continuous quality improvement by defining quality stan-
dards, operational policies, and sustainability pathways.

To pilot test the system, we will select providers from sev-
eral primary care practices located in different rural and 
urban communities across Alberta and 4 kidney specialists 
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from the study team. After appropriate training, participating 
PCPs will be granted access to the e-portal and will use the 
eConsult system to obtain recommendations from nephrolo-
gists about appropriate care for patients with CKD. The 
objective of this phase is to refine the system to increase its 
acceptability, feasibility, and impacts to facilitate the scaled 
adoption of the system across the province. After considering 
different evaluation methods, including multiphase optimi-
zation strategy (MOST), we decided to use the RE-AIM 
framework, which has been used in multiple settings to 
evaluate novel health care interventions.42-48 The RE-AIM 
framework incorporates 5 essential elements: reach (scope of 
intervention), efficacy (a measure of usefulness), adoption 
(willingness to accept and use the intervention), implementation 
(extent of application), and maintenance (sustainability).49 
At the end of this phase, an operational eConsult system will 
be available for wider implementation, and its effectiveness, 
costs, and impacts on the health care system will be able to 
be evaluated. The RE-AIM framework will inform about the 
feasibility of engaging PCPs in the project, to what extent 
and how willing they are to adopt the system, how effective 
the adoption of the system is, and what is the outlook for 
routine, long-term implementation of the intervention in 
their practice. Detailed field notes will be compiled describ-
ing the effect of each element of the RE-AIM framework by 
the research team.

Phase 3: Implementation and 
Evaluation

Research Question 3: How does eConsult with practice 
facilitation compare with eConsult alone in terms of 
access to specialist care, quality of care, and related 
outcomes?

Standardized KT interventions have been used to mini-
mize inappropriate care practices. We have 3 specific objec-
tives for phase 3:

1.	 To determine the effectiveness of eConsult imple-
mentation plus practice facilitation compared to 
eConsult alone in enhancing guideline-concordant 
CKD care in underserved areas of Alberta.

2.	 To conduct a process evaluation to identify system, 
provider, and patient-level factors that affect imple-
mentation, as well as barriers and enablers that may 
affect wider adoption of the eConsult system.

3.	 To conduct a cost-effectiveness analysis to compare 
the effects of eConsult plus practice facilitation ver-
sus eConsult alone on cost savings to the health sys-
tem from a societal perspective.

To address our objectives, we will leverage the knowl-
edge-to-action cycle framework15 to (1) identify and learn 
about the current issue, (2) adapt knowledge to the current 

problem, (3) assess barriers to and enablers of knowledge 
use, (4) select and implement required interventions, (5) 
monitor knowledge use, (6) evaluate outcomes, and (7) sus-
tain knowledge use (Supplemental Appendix 1).

Intervention

The full intervention will comprise a variety of KT strate-
gies and tools to both passively and actively disseminate 
information and promote usage of the CKD Pathway (www.
ckdpathway.ca) and the eConsult system within Netcare for 
nephrology referrals. The target audience will be PCPs 
(family physicians, nurse practitioners) and support staff 
(nurses, clinic managers, referral coordinators) in selected 
underserved communities, as described below. We will 
passively disseminate knowledge to PCPs across Alberta 
by distributing infographics and conducting Continuing 
Medical Education (CME) accredited workshops to teach 
practitioners how to use the CKD Pathway and the eConsult 
system. We will actively disseminate knowledge through 
practice facilitation by engaging PCPs and support staff to 
foster usage of the eConsult system as per the established 
CKD criteria. Practice facilitation is a widely implemented 
tool in clinical practice that supports primary care practices 
to help overcome challenges and improve patient care and 
health outcomes.18

In this study, practice facilitation will entail academic 
detailing visits by the University of Alberta’s Nephrology 
Team and the AHS Access Care Team to educate PCPs and 
support staff about CKD diagnostic and management crite-
ria and utilization of the Netcare eConsult system for 
nephrology referrals. Practice facilitation will be applied at 
the level of the clinic (or a cluster of clinics in a single loca-
tion) across the intervention sites (ie, selected health care 
centers in rural/remote communities in northern Alberta, 
inner-city Edmonton, and indigenous communities.) A local 
champion (opinion leader) will be identified at each site to 
serve as the primary contact for the study team; this person 
will help PCPs adhere to the protocol and use the CKD 
Pathway and eConsult system in their everyday practice. 
The focus of practice facilitation will be to enhance guide-
line-concordant CKD care at the clinic level. The strategies 
and tools we plan to use are summarized in Tables 1 and 2.

Design and Study Population

We have considered various study designs (Supplemental 
Appendix 2) to determine what would work best to achieve 
our objectives. To fulfill objective 1, we will conduct a par-
allel-group, pre/post longitudinal quasi-experimental design 
to compare outcomes for primary care networks (PCNs) 
exposed to the eConsult with practice facilitation versus 
eConsult alone.

We will select intervention clinics and control clinics that 
provide services to underserved populations in Alberta, and 

www.ckdpathway.ca
www.ckdpathway.ca
https://journals.sagepub.com/doi/suppl/10.1177/2054358119878715
https://journals.sagepub.com/doi/suppl/10.1177/2054358119878715
https://journals.sagepub.com/doi/suppl/10.1177/2054358119878715
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in urban centers where the homeless population experience 
significant health issues and limited access to health services 
(Supplemental Appendix 3). The study plan and data analy-
sis are outlined in Supplemental Appendix 3. We will match 
control sites (as a group, and defined by the PCN) with inter-
vention sites based on the following variables: population 
size, number of practicing physicians, and relative preva-
lence (observed-to-expected ratios) of CKD and associated 
risk factors (eg, diabetes mellitus, hypertension).

Statistical Analyses

All statistical analyses will be performed using Stata 11.2. 
Outpatient nephrology visit rates across intervention and 
control sites during the baseline and study periods will be 
calculated by dividing the total number of visits for each 
PCN factored by population size. To evaluate the impact of 
the intervention within and between PCNs, we will leverage 
a mixed-effects model to control for potential clustering 
(random effects) of clinicians by site. Mixed-effects models 
are the appropriate statistical test for population-based inter-
vention studies when it is not feasible to randomize individu-
als (or physicians) to intervention and control groups, yet 
patient-level observations remain the unit of analysis.52 For 
the within-PCN analyses, monthly eConsult rates, patient 
demographics, and practice type will be included as fixed 
effects. For between PCN analyses, we will also add site as a 
fixed effect.

Study Outcomes

The primary outcome will be the impact of the intervention 
on the rate of inappropriate face-to-face nephrology consults.29 
Inappropriate face-to-face nephrology consults are those 
patients who did not need to be seen by a nephrologist and 

could have been managed by their PCPs in their own 
communities.55

Secondary outcomes will be as follows:

•• Impact on utilization (net usage of eConsult calcu-
lated as increase/decrease in usage of the eConsult 
system after implementation of the intervention)10

•• Impact on total number of appropriate face-to-face 
consults (patient needs to be seen by specialist)10

•• Appropriate prescriptions (eg, statins, ACEi/ARBs) 
as per the CKD Pathway guidelines56

•• Time required for specialist to complete the eConsult 
request, reported as days (mean ± SEM)10

•• Improved risk factor control (ie, proteinuria, 
glycemia)56

Based on findings from previous studies related to elec-
tronic referral and consultation systems, we expect the inter-
vention to result in at least a 10% improvement in process of 
care parameters.57,58 Thus, we expect to see at least a 10% 
reduction in the number of inappropriate nephrology visits 
after the intervention. To examine the use of appropriate 
medications (a secondary outcome), we will analyze the 
monthly rates of angiotensin-converting enzyme inhibitor 
(ACEi)/angiotensin receptor blocker (ARB) use preinterven-
tion and postintervention. Drug use will be classified as new 
use (no prescriptions for an ACEi or ARB in the prior year) 
or any use (irrespective of prior use). We will conduct the 
same analysis for cholesterol-lowering agents (both statin 
and nonstatin agents).

Process Evaluation

We will perform a process evaluation, a method commonly 
used in health care studies to determine whether intended 

Table 1.  Knowledge Translation Strategies to Be Employed in the Intervention Package.

Intervention Contextual definition Evidence for efficacy

Local 
champion

A practice leader (physician, clinic manager, nurse, or 
referral coordinator) in a clinic will serve as a liaison to 
the detailing specialist and will help practice colleagues 
understand and apply the knowledge and skills delivered 
by the practice facilitators.

Local champions have positive impacts on outcomes of 
clinical projects in multiple areas of health and disease 
prevention worldwide.41,50

Academic 
detailing

During visits to participating clinics, nephrologists will 
engage in practice facilitation to educate primary 
care providers and staff on chronic kidney disease 
management and referral practices and teach them how 
to use eConsult.

Academic detailing is highly recommended in evidence-
based practice to improve patient care.26,51 In many 
studies, academic detailing to local champions resulted 
in successful achievement of goals.52,53

Audit and 
feedback

Through practice facilitation, ongoing feedback is provided 
from baseline to follow-up on performance and 
achievement of quality metric targets.

The implementation and positive impact of audit and 
feedback in health care has been widely explored. 
Reviews show that audit and feedback strategies are 
effective in health care settings when robust feedback is 
provided, health care professionals actively participate, 
and more importantly, when feedback is delivered 
periodically in both verbal and written forms.54

https://journals.sagepub.com/doi/suppl/10.1177/2054358119878715
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program objectives were accomplished and resulted in 
defined outputs59,60 and to determine the efficacy and robust-
ness of methods used in a study.61 To fulfill objective 2 for 
this phase, we will conduct a process evaluation of our inter-
vention using the framework described by Linnan and 
Steckler,61 which has been adopted in other public health 
studies.62,63 The components of the framework include reach 
(ie, proportion of participants to whom the intervention was 
delivered), dose delivered (ie, extent of intervention deliv-
ered), dose received (ie, extent to which participants 
responded, engaged with, and utilized the intervention), 
fidelity (ie, extent to which the intervention was delivered as 
planned), and barriers (ie, issues and problems that occurred 
in implementing intervention components).61

Our process evaluation will reveal barriers and enablers at 
the provider and patient levels that influence adoption of this 
new model of care. Specifically, we will focus on how the 
intervention may be fully utilized and integrated into routine 
practices. To achieve this objective, we will use formative 
evaluation, which enables researchers to focus on key ele-
ments of implementation in complex settings and reveals 
ways to answer questions about context, adaptations, and 
responses to change.64 Data sources include the interviews 
and focus groups with patients, clinicians, and policymakers 
(PCN directors, practice managers) from phase 1 of the study 
and postimplementation, as well as the outcome evaluation 
(provider satisfaction and use of health services) following 
the intervention.

We will track satisfaction with and acceptability of the 
eConsult system longitudinally (every 3 months) after the 
study with the Provider Satisfaction Survey. PCPs will be 
asked to complete the Provider Satisfaction Survey each time 
they see a patient with CKD and return it to the study team 
via mail, fax, or e-mail; all relevant contact information will 
be provided on the survey sheet. This short survey was 
adapted from a previous study evaluating PCPs’ perspectives 
on the use of eConsult.25 The survey was tested by 5 PCPs 
and 3 nephrologists in Alberta for satisfaction, validity, and 
comments as well. When surveys are received, we will 
record responses in password-protected datasheets. PCP sat-
isfaction will be assessed with a Likert score, where values 

of 4 to 5 will be considered high. We will analyze open-
ended responses with NVivo 10 and perform a thematic 
analysis.

Cost-Effectiveness Analysis

To fulfill objective 3 for this phase of the project, we will 
conduct a detailed cost analysis of eConsult with practice 
facilitation versus eConsult alone. We will leverage previ-
ously published frameworks65 to create a decision analytic 
model to determine the likely impacts of eConsult with prac-
tice facilitation on short- and long-term health outcomes and 
health care costs, versus eConsult alone. We will apply simu-
lation models such as agent-based modeling (ABM), discrete 
event simulation (DES), and system dynamics (SD)66 and 
use sensitivity analysis techniques to explore the impact of 
the new model on resource utilization across several scenar-
ios to determine the ideal model that minimizes costs (ie, 
in-patient, ambulatory care, physician billing, medications) 
and maximizes effectiveness (eg, reduction in unnecessary 
specialist visits; reduction in late referral and urgent dialysis 
starts). Using simulation models, we will calculate the pro-
portion of patients who were able to avoid unnecessary travel 
and assess impacts on nonmedical costs. Moreover, we will 
evaluate potential benefits such as reduced wait times, 
increased convenience for patients, time savings for PCPs 
and specialists, and user satisfaction. The data for the cost 
analysis will be obtained from administrative records and 
will be compared for the effects of eConsult plus practice 
facilitation versus eConsult alone on cost savings to the 
health system. The analysis will be conducted during the 5 
years following the study. The cost analysis will inform 
about the benefits incurred to the health care system and the 
patients due to the intervention and will inform future deci-
sions about health care resources allocations and changes in 
referral systems and standard of care practices.

Discussion

In this proposal, we have described a novel initiative to eval-
uate a model of care aimed at improving the process and 

Table 2.  Knowledge Translation Tools.

Intervention Application Description

CKD Pathway Guidelines and criteria for CKD identification, management, and 
specialist referral

http://www.ckdpathway.ca/referral

Infographics Documents describing the impact of CKD on patients and health 
care, and how to use the CKD pathway and eConsult system

 

Presentations In-person presentations and video conferences designed to educate 
stakeholders affiliated with primary care networks, clinics and 
health care centers about the implementation of the eConsult 
system, and hands-on coaching on how to use eConsult functions

The presentations will focus on 
CKD diagnostic and management 
criteria, and utilization of 
eConsult through Netcare.

Note. CKD = chronic kidney disease.

www.ckdpathway.ca
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quality of care for patients with CKD. Employing a robust 
mixed methods design, we will investigate stakeholder per-
ceptions about potential barriers to and enablers of a new 
eConsult and decision support system strategy, focusing on 
elements that are most important for the design of a feasible, 
acceptable, implementable intervention. We will develop, 
pilot test, and assess the impact of the model in improving 
access to specialist nephrology care and apply the well-vali-
dated RE-AIM framework to evaluate the feasibility of prov-
ince-wide implementation. Phase 3 of our project will 
address key challenges to obtaining optimal care for patients 
with CKD living in rural, remote, and underserved areas of 
Alberta, particularly timely referral and disease manage-
ment. We have proposed to implement a KT intervention in 
selected PCNs and health care centers in Alberta to maxi-
mize the benefits of the new model of care. We will engage 
in practice facilitation to train PCPs and staff how to deliver 
evidence-based, guideline-concordant CKD care (www.ckd-
pathway.ca) and how to use the eConsult system within 
Netcare to obtain guidance from specialists. We expect our 
findings to reveal that eConsult combined with practice 
facilitation results in the best possible care for patients with 
CKD, especially those in rural/remote areas.

This project is designed to close evidence gaps on the 
effectiveness of population-level strategies for improving 
health outcomes among patients with CKD who live in rural, 
remote, and underserved communities. Specifically, this pro-
gram will enhance efficiency by reducing rates of inappro-
priate referrals, build capacity for CKD care, and serve as a 
proof-of-concept and model for developing relevant policies 
and KT strategies for other chronic disease states and set-
tings. This work focuses on elements that are most important 
for building an optimal care delivery system and a strategy to 
transform the management of CKD and associated risk fac-
tors in primary care by making it more effective, efficient, 
accessible, and timely, with a focus on rural, remote, and 
underserved communities.

Anticipated benefits include the following:

1.	 Improvement in the care process by eliminating 
unnecessary service utilization (ie, unnecessary spe-
cialist referrals, and hospitalizations or emergency 
room visits due to late referrals). We will accomplish 
this by leveraging existing well-developed guidelines 
and frameworks to standardize the referral system. 
Identifying high-risk populations and facilitating col-
laboration between PCPs and specialists will ensure 
that those who need specialist care receive it in an 
efficient and timely fashion, thereby reducing wait 
times, and improving the process of care and related 
outcomes.

2.	 Better health outcomes for high-risk patients in rural, 
remote, and underserved communities by reducing 
urgent visits to hospital emergency rooms and dialy-
sis units. Our new model will facilitate identification 

and appropriate management of patients with CKD at 
high risk of progressing to ESKD and has the poten-
tial to significantly reduce the number of patients 
with CKD who initiate dialysis without having 
received predialysis care.

3.	 Development of an exemplary KT strategy to enhance 
optimal CKD care in underserved communities. This 
program will provide a proof of concept for a new 
model of care delivery that can be used to develop 
relevant policies and KT strategies to enhance its 
adoption. Once benefits are demonstrated for patients 
with CKD, our model can be applied to other chronic 
disease domains.

In order to determine the success of the eConsult system, 
it is essential to evaluate the feasibility of its adoption in rou-
tine clinical practice and to determine the challenges imped-
ing implementation, as well as satisfaction with it.67 The 
process evaluation of the intervention will reveal provider-
level factors that influence implementation. Identifying bar-
riers and enablers will help facilitate wider adoption of the 
intervention.

This proposed study has several strengths. First, the use of 
a mixed methods design will significantly improve the 
robustness of our findings. Many previous studies of e-Health 
interventions are based on observational designs (before-
after and/or time series) in which outcomes are compared 
before and after implementation. Such an approach is weak-
ened by an inability to control for secular trends involving 
health system changes and provider practices. Second, inte-
grating the model with an existing province-wide and secure 
electronic health record system (Netcare) with an automated 
interface for consultation and patient data extraction will 
facilitate wider practice adoption and implementation. Third, 
our study has strong policy implications and potential for 
impact, as it will enable us to partner with providers and poli-
cymakers in renal programs across the province to improve 
care by implementing the new model for specialist–PCP 
interactions. Our expertise in policy-relevant research, evi-
dence synthesis, and KT will ensure that high-quality evi-
dence is generated to facilitate implementation of this new 
technology to improve CKD care, not only in Alberta but 
around the globe. Fourth, our proposed study could provide 
a foundation for more in-depth studies aimed at generating 
evidence on the relevance and feasibility of the model to 
improve care for patients with CKD. Our model may sub-
stantially change the way care is delivered by making it more 
effective, efficient, accessible, and timely and ensuring that 
care is of the highest quality. The proposed model has some 
limitations as well. First, high-speed Internet is not available 
in many rural and remote areas of Alberta, leading to more 
time spent in completing the eConsult request online versus 
faxing a referral the traditional way. Second, allied health 
care staff (referral coordinators, administrative staff) have to 
be trained on using the eConsult system and physicians at 

www.ckdpathway.ca
www.ckdpathway.ca
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many remote sites do not have adequate staff to handle eCon-
sult as an added task.

Finally, our model could favorably influence referral pat-
terns, access to care, care quality, patient outcomes, and 
health care costs for people with CKD, which is a common 
and expensive condition. Once benefits for patients with 
CKD are demonstrated, our model can be applied to other 
chronic diseases.
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