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Abstract Background Transient ischemic attack (TIA) is a strong predictor of subsequent
stroke. Measures to decrease stroke incidence following TIA include medical manage-
ment, risk factor optimization, and lifestyle modification. Best practice recommenda-
tions for stroke care promote individualized education on self-management across
transitions from hospital to community settings. In the study region, patients with TIA
are referred to the stroke prevention clinic where they receive rapid stroke assessment,
risk factor management, education, and referral to risk reduction programs. Long-term
management is typically the responsibility of primary care providers who may have
limited resources for self-management support. Promotion of existing chronic disease
self-management (CDSM) programs can complement this support.
Objective The objective of our project was to examine the feasibility and accept-
ability of an electronic referral system to an existing CDSM program to facilitate self-
management support for persons with TIA.
Methods We performed a descriptive evaluation of a quality improvement project
that involved development and implementation of a new electronic referral (eReferral)
process. A partnership between the stroke prevention clinic and the regional Living
Healthy CDSM program was developed alongside a clinical information system rede-
sign implementing an eReferral system.
Results Referral to the Living Healthy CDSM program was offered to each patient at
the stroke prevention clinic. Of 912 patients seen over a 6-month period, 62 (7%)
agreed to be referred. Of these, 23 (37%) were registered or waitlisted.
Conclusion Formation of a partnership and implementation of the eReferral system
facilitated referral to the LivingHealthyCDSMprogram.Despite low referral andenrollment
rates, the eReferral system provides one option to enhance self-management support for
persons with TIA.
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Background and Significance

Chronic disease prevention and management is an approach
that has been embraced by health care organizations and
systems to tackle the increasing burden of chronic diseases
such as heart disease, diabetes, and stroke. In Ontario,
Canada, the expanded chronic care model has been adopted
as a guiding framework by the Ministry of Health and Long-
Term Care to support enhanced health systems.1 Key ele-
mentswithin themodel specific to health care organizations,
such as stroke prevention clinics, include delivery system
design, decision support, use of clinical information systems,
an increased focused on self-care and self-management, and
partnerships with community organizations and services
that support patient needs.2

Transient ischemic attack (TIA) is a strong predictor of
subsequent stroke, with rates ranging from 9.5 to 14.6% at
3 months.3,4 Measures to decrease the incidence of stroke
following a TIA are multifaceted. Canadian Best Practice
Recommendation for Stroke Care5 provides the foundation
for delivery system design and decision support within
Ontario stroke prevention services. This includes urgent
TIA evaluation, supported by an outpatient model for rapid
identification of stroke etiology and risk factor management
at stroke prevention clinics. Clinical information systems
such as the Stroke Report Card inform the quality and future
planning of stroke service delivery.

Self-management refers to having the skills and confidence
to manage daily tasks and live well with a chronic health
condition. Self-management programs, such as the Stanford
Chronic Disease Self-Management (CDSM) program, have
been shown to contribute to slowed disease progression,
reduced complications, and lowered health care costs.6 The
Canadian Best Practice Recommendations for Stroke Care7

indicate that patient and family education following stroke
should include self-management support. That is, they should
receive individualized education including lifestyle and risk
factor counseling, teaching of self-management skills, and
education that is goal oriented and facilitates decisionmaking.
In addition, this education should be delivered across transi-
tions in care so that self-management strategies are reinforced
in health care and community settings.6

Despite the promising evidence for self-management
programs, referral to and enrollment in these programs is
low. Research studies examining factors associated with the
enrollment in self-management programs have reported en-
rollment rates ranging from22.8%8 to ashighas59.6%.9 Factors
associated with attendance include having better physical
health, social support, older age, a non-working status, pro-
gram endorsement by health care providers, encouragement
from program facilitators to attend, and patient perception
of low self-management support from their primary care
provider.8–11 Conversely, barriers to attendance include lower
income, challenges with access (transportation, scheduling,
andcost), beliefs that currenthealthcareservicesare sufficient
or the disease was not severe enough, and lack of knowledge
about thepurpose and structureof theprogram.8–11Measures
to facilitate referral and enrollment are needed.

The use of electronic referral (eReferral) systems for clinical
information delivery is growing, particularly as a way to
facilitate referral to specialty and other services.12 EReferral,
through electronic health records, has also been used for
referrals to prevention services such as osteoporosis preven-
tion13 and diabetes prevention programs.14 Use of eReferral
systems can lead to increased referrals, efficiency in uptake of
referrals, improved access to specialist care, decreased wait
times, timely and high-quality communication, accurate
health information transfer, and integration of health pro-
grams and services.12–14 Despite the potential benefits of
eReferral systems, there are few established in Canada.15

In the Champlain region, patients with TIA are referred to
the stroke prevention clinic where they receive rapid stroke
assessment, medical and/or surgical interventions, stroke
prevention education, individualized risk factormanagement,
andreferral to specific risk reductionprograms. Long-termrisk
factor management and support for behavioral modification
has typically been the responsibility of primary care providers
who may only be able to provide limited self-management
support due to competing demands.16 Promotion of existing
community self-management programs for personswho have
experienced TIA is potentiallya cost-effective and complimen-
tary option for extended support.

Objectives

We designed a quality improvement project to establish a
partnership between a community-based CDSMprogram and
a regional stroke prevention clinic and implemented a new
clinical information system. We focused on the development
and implementation of an eReferral pathway to link patients
seen in the Stroke Prevention Clinic with the Living Healthy
CDSM program to enhance self-management support. The
objective of our project was to examine the feasibility and
acceptability of the eReferral system and processes.

Methods

This is a descriptive evaluation of a quality improvement
project, which involved the pilot implementation of an
eReferral process, to facilitate referral to and enrollment in
the Living Healthy CDSM program among patients seen at a
stroke prevention clinic. We planned to examine feasibility
and acceptability using program data, including referral and
decision to register data, at 6 months postimplementation.

Context

Stroke Prevention Clinic
The Stroke Prevention Clinic is located at a regional stroke
center. Patients attend a clinic consult visit, where they
receive comprehensive stroke assessment for their present-
ing symptoms and a definitive diagnosis that is established
by the Stroke Neurologist. Stroke risk factors are identified
and the Stroke Nurse Specialist then provides individualized
risk factor education and strategies for lifestylemodification.
Referral to specific risk reduction programs is initiated for
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community programs such as diabetes education and smok-
ing cessation counseling support as appropriate.

Community-Based CDSM Program
The regional Living Healthy CDSM program provides cen-
tralized enrollment to “Living a Healthy Life”workshops. The
program goal is to improve access to self-management
resources for people living in the region with one or more
chronic conditions. The “Living a Healthy Life”workshop is a
licensed program developed and researched at Stanford
University17 with evidence for effectiveness in improving
health outcomes and decreased health care costs.6 Trained
volunteers lead in-person and on-line group workshops.
Participants meet once a week for 2.5 hours, over 6 weeks.
Topics covered include healthy eating, exercise, stress man-
agement, pain and fatigue management, medication man-
agement, and planning and problem solving. The program is
paid for by the Ministry of Health and Long-Term Care; so,
there is no cost for patients to attend. Patients or health care
providers can initiate registration for a workshop.

Development of the eReferral Platform
We used an existing regional collaboration space [removed
for blinded review], a secure web-based platform that en-
ables health care workers to share information and consult
with each other quickly and efficiently. The collaborative
space offers a wide range of applications developed from
simple team collaboration to complex business processes
involving electronic forms and automated workflows. An
eReferral portal was created to allow secure referral of
patients from the stroke prevention clinic to the CDSM
program using the regional system. The content of the
formwas determined by staff involved in the referral process.

The eReferral form contains patient contact information,
type of chronic condition(s), and patient preference for type of
workshop and means of contact (email vs. telephone). In
addition, there is a space for the CDSM program administrator
to enterwhichcourse apatient chose to register for, the typeof
class and date of enrollment after initial patient contact.

Referral Process
A new partnership was formed to promote seamless patient
enrollment in the Living Healthy CDSM program. Within this
pilot project, a standardized approachwasdeveloped to ensure
the Stroke Nurse Specialists discuss the Living Healthy CDSM
program with each patient. This includes an overview of the
workshop, a discussion around options for in-class or on-line
participation, provision of a brochure, and an offer to make a
referral. The nurse then completes the eReferral form for those
who consent to being contacted by the Living Healthy CDSM
program. Once the eReferral form is submitted, automatic
notification is generated to the Living Healthy CDSM staff.
CDSM staffs provide one outreach call, with a message left
for the patient to call back if patients from the not reached.
Living Healthy CDSM staffs provide further information on
program content and workshop options, and assist patients to
register inupcomingworkshops. Patients areputonawaitlist if
an appropriate program is not currently being offered in a
convenient location. This information is captured on the pa-
tients’ eReferral form, and is available for viewing to both the
LivingHealthyCDSMandStrokePreventionClinicnursing staff.
The referral process is displayed in ►Fig. 1.

While patients have the option to self-refer and register
for workshops without assistance, the eReferral process was
developed to promote patient enrollment in the program
through providing encouragement and support to enroll, and
education about the program; thus, incorporating two fac-
tors associated with enrollment.

Program Evaluation
Data from the first 6 months of the eReferral project were
examined. Number of referrals made, participant characteris-
tics, and registration status were tracked and presented de-
scriptively. Data were also examined for potential trends
impacting registration. We were interested in the potential
impact of age, gender, and home location (urban vs. rural) on
decision to register and choice of an in-person or on-line
program. Postal codes were used to determine whether a
participantwas living in a large urban center (urban) or outside

Stroke 
Prevention 

Clinic 

Nurse provides patient with information on CDSM workshops and 
obtains consent for referral 
Completes electronic referral 

eReferral 
Platform 

Captures patient contact, demographic  and relevant health information  
Automatic notification sent to Living Healthy CDSM staff 

Living 
Healthy 
Program 

Contacts patient to provide program informatiton 
Assists with program registration 
Documents status in eReferral platform 
Delivers CDSM workshop for enrolled patients 

Fig. 1 Model of the eReferral process. CDSM, chronic disease self-management.
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the boundaries of this center in a smaller community (rural).
To explore factors that may have impacted registration, we
excluded those that could not be reached or were pending, and
considered those who did not reply to the message left as
having declined.

Results

Of 912 patients seen in the Stroke Prevention Clinic between
April and October 2016, 62 (7%) were referred to the Living
Healthy program. Demographics data for patients referred
are presented in ►Table 1.

Of the 62 patients who were referred, 23 (37%) agreed to
take part in a workshop (9 were registered and 14 were
waitlisted), 12 (19%) expressed interest and requested more
information about the program but did not register, 23 (37%)
did not call back after amessagewas left, and 1 declined. Two
could not be reached and one was pending contact. Among
patients who agreed to take part in aworkshop, 14 (61%) had
a diagnosis of TIA or stroke.

►Fig. 2 depicts registration status based on age. Patients
who were older than 60 years were more likely to agree to
take part in the workshop than those younger than 60 years.
This tendency increased in the group older than 70 years.

Program Preference
Program preferencewas examined to inform future program
needs for patients referred from the clinic, not the referral
process itself. More patients expressed an interest in the
in-person program (15/23; 65%) than the on-line program
(8/23; 35%). However, most patients had to be waitlisted
12/15 (80%) for the in-person program due to lack of avail-
ability. Gender did not seem to influence preference for an
in-person versus on-line program (►Table 2). While there
appeared to be a preference for the in-person program
among urban dwelling patients, there was no clear prefer-

ence among rural-dwelling patients. Age was not a notable
factor influencing preference for on-line versus in-person
programs. Preference was equal among participants aged 60
to 69 years. Among those older than 70 years, seven pre-
ferred an in-person programwhile four preferred the on-line
format.

Discussion

We have shown that it is feasible to implement an eReferral
system in a stroke prevention clinic. This health system
delivery redesign facilitated a partnershipwith an established
community resource utilizing eReferral to link interested
patients with the Living Healthy CDSM program. The redesign
incorporated facilitators to enrollment in self-management
support programs such as endorsement by health care provi-
ders, encouragement, and support by program facilitator to
enroll in the program, and information provision on the
purpose of the program.8–11 As well, the program is available
at no cost and is available on-line and at various locations
within the region, minimizing some barriers to enrollment.

It is unclear why only 7% of those attending the Stroke
Prevention Clinic agreed to be referred to the Living Healthy
CDSM program. While some factors associated with enroll-
ment were optimized, other factorsmay have played a role for
thosewhodeclined referral.Ofnote, patientswithdementiaor
living in care facilities were not approached by clinic staff but
are included in the total number seen by the clinic. Tracking of
number of patients approached would have provided a more
accurate picture but was not implemented, as it would have

Table 1 Referee demographics

N (%)

Gender—male 35 (56.5)

Age

< 50 4 (6.4)

50–59 10 (16.1)

60–69 19 (30.6)

> 70 21 (33.9)

Not specified 8 (12.9)

Living area

Urban 41 (66.1)

Rural 20 (32.3)

Not specified 1 (1.6)

Diagnosis

TIA/Stroke 42 (67.7)

Other 20 (32.3)

0

2

4

6

8

10

12

14

<60 y -6960  y > 70 y

Registered/Waitlisted Not Registered

Fig. 2 Registration status by age group (n ¼ 55).

Table 2 Preference for in-person and on-line programs based
on gender and home location (n ¼ 23)

In-person
n (%)

Online
n (%)

Gender Men 8 (62) 5 (38)

Women 7 (70) 3 (30)

Area Urban 11 (69) 5 (31)

Rural 4 (57) 3 (43)
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increased the workload of clinic staff. More detailed charac-
teristicsabout patientswhoattended the cliniccomparedwith
thosewhowere referred and enrolledwould also help provide
a more accurate picture of referral patterns.

Anotherconsideration is thataTIA is likea stroke,producing
similar symptoms, but usually lasting only a few minutes and
causingnopermanentdamage.Without lasting symptoms, the
patients’ perceived severity of this event may have influenced
theirmotivation for CDSMparticipation. A perception of lower
disease severity has been associated with reduced participa-
tion inself-managementprograms.10 Inaddition,patientswho
believe that current health care is sufficient are less likely
to enroll in CDSM programs.10 It is possible that patients in
our study felt their health care was adequately supported
through their primary care provider and/or stroke prevention
clinic visit.

Of those who initially expressed an interest in the Living
Healthy CDSM program, and agreed to referral, only 37%
proceeded with formal registration. Notably, only one pa-
tient refused enrollment in the program when contact was
made by Living Healthy staff. The enrollment rate for this
project falls in the mid-range of rates found in research
studies examining reasons for enrollment in self-manage-
ment programs.8,9 Enrollment may be higher in research
studies as opposed to actual practice, as some people may
receive extramotivation to take part when they are contri-
buting to research. The enrolment rates seen in our project
are similar to those noted among persons with diabetes,
where only 5 to 7% of eligible individuals participate in
diabetes self-management education programs.18,19

Nineteen percent of patients referred expressed interest in
the Living Healthy CDSM program but did not proceed to
register. This responsemay reflect that thesepatientswere at a
contemplative stage of readiness for change,3 that is theywere
not yet prepared to take action. Readiness to make changes is
an important requirement for enhancing self-management.20

Patientswho are not ready to take actionmay need a different
approach to referral that offersmore support and follow-up. In
this project, program staff attempted to contact patients only
once. It is not clearwhether further attempts to follow-upwith
peoplewhodid not reply tomessages left would have resulted
in more people registering.

Age appeared to be a factor in readiness to enroll, with
those older than than 60 years beingmore likely to engage in
the program. This may be related to having a non-working
status and havingmore time to commit to such a program. In
a study of factors associated with participation in a lifestyle
program for the prevention of cardiovascular disease,
unemployment status was one factor associated with higher
patient enrollment in the program.9 Information on employ-
ment status was not collected for this study. Therefore, non-
working status associated with age cannot be confirmed.
Research to specifically examine factors affecting readiness
to enroll and actual enrolment in self-management pro-
grams is an area for further examination.

While more people were registered for the on-line pro-
gram, this was influenced by the lack of available in-person
sessions. All those who were waitlisted were waiting for

in-person session closer to home. These findings helped
inform Living Healthy program staff with regard to where
programswere needed. There appeared to be a preference for
in-person sessions among those living in more urban areas.
The lack of a similar trend among rural dwelling patients
may be related to accessibility of the on-line program in
which travel was not required. Travel has been identified as
a barrier to enrollment in self-management programs.21

Travel may have been less of a barrier for urban-dwelling
patients. Gender did not impact preference. Adults older
than 70 years are less likely to use the Internet than those
who are younger.22 In this evaluation, there was a slight
preference for the in-person over on-line program among
participants who were older than 70 years. A larger sample
size is needed to confirm this trend.

Limitations
This project was limited to examination of general factors
associated with those who were referred via the eReferral
process and subsequently enrolled in the Living a Healthy
Life workshops. More detailed demographic data such as
education and income that may have informed enrollment
were not collected on the referral form, as they were not
deemed necessary for the referral process by staff involved in
the eReferral design. Tracking processes did not allow for
identification of patients who may have self-referred after
being provided with the Living Healthy CDSM program
brochure. In addition, we were not able to capture more
in-depth information related to patients’ decisions to regis-
ter or not register. This information may have provided
insights into individual patient needs and how to best
provide self-management support. Moreover, in this project
we were not able to examine the efficacy of the Living a
Healthy Life workshops for patients who decided to enroll.

Conclusions

The expanded chronic care model provides a useful frame-
work for planning and evaluating quality improvement
projects. This project focused on establishment of partner-
ships and clinical information system redesign. The imple-
mentation of an eReferral systemwas feasible and acceptable
to stroke prevention clinic and Living Healthy CDSM staff. It
also increased knowledge of the Living Healthy CDSM pro-
gram among health care professionals and patients seen at
the stroke prevention clinic. While referral and enrollment
numbers were small, linking patients to the Living Healthy
CDSM program using an eReferral system provided an addi-
tional avenue for self-management support for patients
following TIA.

Referral and enrollment using the eReferral process was
not compared with normal referral through information
provision. This is an area for further investigation. Moreover,
research exploring factors related to readiness of patients
with TIA to engage in self-management is needed. In addi-
tion, more research is needed to evaluate the impact of self-
management support programs on clinical outcomes and
quality of life following TIA.
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Clinical Relevance

Enrollment in a CDSM program may be facilitated through the
developmentofpartnershipsbetweenhealthcareorganizations
suchas theStrokePreventionClinic. eReferral is a feasibleoption
to promote referral to self-management support programs.

Multiple Choice Questions

Barriers to attending a chronic disease self-management
program include:

A. Not working, lower income, having better physical
health.

B. Knowledge about the program, older age, social
support.

C. Younger age, lower income, challenges with
transportation.

D. Encouragement from health care providers, older age,
lower income.

Answer C is correct. People who are younger and working
may not be able to commit the time to attend programs,
particularly if they are during regular work hours. Challenges
accessing programs are also a barrier. People who do not
have easy access to transportation or are not able to afford
the cost of transportation or the program will less likely to
attend. People are more likely to attend a CDSM program if
they receive support and encouragement to do so and they
perceive the potential benefits of the program.8–11

Human Subject Protections
According to the policy activities that constitute research at
the local research institutes, this project met criteria for
operational improvement activities exempt from ethics
review. Usual clinical practices to obtain consent and
protect privacywere implemented.Datawerede-identified
for analysis.
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