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Sustainability of a Primary Care–Driven eConsult Service

ABSTRACT
PURPOSE Excessive wait times for specialist appointments pose a serious barrier 
to patient care. To improve access to specialist care and reduce wait times, we 
launched the Champlain BASE (Building Access to Specialists through eConsulta-
tion) eConsult service in April 2011. The objective of this study is to report on the 
impact of our multiple specialty eConsult service during the first 5 years of use 
after implementation, with a focus on growth and sustainability.

METHODS We conducted a cross-sectional study of all eConsult cases submitted 
between April 1, 2011 and April 30, 2016, and measured impact with system 
utilization data and mandatory close-out surveys completed at the end of each 
eConsult. Impact indicators included time interval to obtain specialist advice, 
effect of specialist advice on the primary care clinician’s course of action, and 
rate of avoidance of face-to-face visits.

RESULTS A total of 14,105 eConsult cases were directed to 56 different medi-
cal specialty groups, completed with a median response time of 21 hours, and 
65% of all eConsults were resolved without a specialist visit. We observed rapid 
growth in the use of eConsult during the study period: 5 years after implementa-
tion the system was in use by 1,020 primary care clinicians, with more than 700 
consultations taking place per month.

CONCLUSIONS This study presents the first in-depth look at the growth and sus-
tainability of the multispecialty eConsult service. The results show the positive 
impact of an eConsult service and can inform other regions interested in imple-
menting similar systems.

Ann Fam Med 2018;16:120-126. https://doi.org/10.1370/afm.2177.

INTRODUCTION

Excessive wait times for medical specialist care is a serious issue in 
Canada.1,2 In a recent Commonwealth Fund survey, Canada placed 
last in patient access to care among 11 participating countries.1 Pro-

longed waiting for care is more than a simple frustration for patients. It 
can result in serious and long-term consequences by affecting a patient’s 
ability to carry out daily activities and by causing increased worry, pain, 
and deterioration in overall health.2 Furthermore, delayed access to care 
by specialists can result in delayed diagnosis, duplication of services, and 
dissatisfaction among primary care clinicians.3

There is opportunity to improve access to specialist care with the use 
of innovative electronic health platforms such as electronic consultation 
(eConsult). The eConsult service links primary care clinicians and spe-
cialists, enables the specialist to give advice directly to the primary care 
clinician, and often negates the need for a face-to-face visit.4-6 Research 
suggests that electronic services can increase access to specialist care, 
reduce wait times, and improve communication between primary care cli-
nicians and specialists.7-10

In 2010, we created the Champlain BASE (Building Access to Special-
ists through eConsultation) eConsult service to address the problem of 
excessive wait times for nonurgent specialist appointments.4 We received 
a grant to develop a proof-of-concept service that ran from January 2010 
to April 2011. Our partner, the Champlain Local Health Integration 
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Network, provided use of their SharePoint platform 
(hosted at the Winchester District Memorial Hospi-
tal) at no additional cost.4 Privacy impact and threat 
risk assessments were conducted to ensure eConsult 
complied with Ontario’s Personal Health Information 
Protection Act. The Canadian Medical Protective 
Association (CMPA) was contacted to identify any 
issues pertaining to liability. The assessments revealed 
that the eConsult service met all privacy standards and 
the CMPA confirmed that it fell within the parameters 
of liability already established for informal (hallway) 
consultations in which primary care clinicians seek 
advice on a patient’s care from specialist colleagues.11

After the successful proof-of-concept phase, we 
obtained funding from local partners and the Ministry 
of Health of Ontario/eHealth Ontario to launch a full 
pilot study in 2011.12 The eConsult service was offered 
to a wider range of primary care clinicians (mostly in 
our health region, but also in other geographic areas). 
The eConsult service now offers access to specialty 
advice for 2.4 million people in Ontario and is poised 
for further expansion in Ontario and across Canada.13,14

Canada has been referred to as a country of per-
petual pilot projects, where innovative health care 
practices are often implemented but fail to expand 
beyond their initial jurisdiction or sustain activity 
beyond their initial funding period.15 Dissemination 
of results and ongoing evaluation of new services are 
important to (1) better understand implementation pro-
cesses, and (2) ensure that early results are maintained 
beyond the pilot stage.

The goal of this paper is to report on the growth 
and outcomes of the eConsult service, the first Cana-
dian service of its kind to extend beyond its pilot 
phase. This detailed analysis may serve as a blueprint 
for future implementations, and will be of use to stake-
holders interested in rolling out similar services in 
other jurisdictions.

METHODS
Study Design
This is a cross-sectional study of all cases submit-
ted by primary care clinicians registered to use the 
eConsult service between April 1, 2011 and April 30, 
2016. This study was approved by the Ottawa Health 
Science Network Research Ethics Board (Protocol # 
2009848-01H).

Setting
The geographic setting is predominantly a large 
health region in Eastern Ontario, Canada with a 
population of 1.3 million people who have referral pat-
terns comparable to the rest of Canada.16 The region 

has 1 urban referral center serving a geographic area 
of 16,000 km2 with outlying rural communities up to 2 
hours away by car.

The Champlain BASE eConsult Service
The eConsult service is provided through a secure 
web-based application that enables asynchronous con-
sultation between primary care clinicians and special-
ists. Primary care clinicians log into the application, 
enter a patient-specific clinical question into an elec-
tronic form, and select the most appropriate specialty 
group from a drop-down list. Primary care clinicians 
can attach files containing supplementary information 
such as digital images, test results, and health histories. 
A designated assigner directs the question to a special-
ist from the chosen specialty group based on avail-
ability and caseload. The specialist is notified by e-mail 
and is expected to respond within 1 week. The service 
is easy to use and requires only a standard computer 
with Internet access. User registration and orientation 
typically takes 30 minutes. Upon submission of the 
response, the specialist is asked to report the amount of 
time spent and paid $200 per hour, prorated. Primary 
care clinicians were not originally compensated, but 
recently adopted new fee codes allow primary care cli-
nicians to bill $16 per eConsult.17 The proof-of-concept 
project was funded entirely by research grants, but the 
pilot study is supported by a combination of research 
grants and regional and provincial funding.

A key feature of our model is that it is set up as a 
managed service, which means expectations for qual-
ity and timeliness of responses are established up front 
and monitored on an ongoing basis. The goal is not to 
make every specialist accessible through this service, 
but rather to ensure that a wide range of specialties are 
available so that primary care clinicians can meet the 
needs of their patients, that each specialty is served 
by an appropriate number of specialists to handle the 
volume of cases as utilization grows, that each special-
ist is committed to providing a high-quality response 
within 1 week, and that the specialist recognizes and 
enjoys the educational aspect of the service. Addition-
ally, options can be set up to support focus on some 
specialties in specific regions, to divide specialties into 
French/English versions, and to provide subcategori-
zation within a specialty. User’s technical issues are 
to be resolved the same day and requests for service 
enhancement are to be acknowledged within 2 busi-
ness days and implemented as appropriate.

Our managed service approach is distinct from 
other eConsult services, which are usually set up as 
direct links between individual primary care clinicians 
and specialists. The direct access type of services 
enable primary care clinicians to search a directory, 
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find a specialist’s contact information, and reach out 
to them via a secure channel. The primary care clini-
cian may have many options to choose from and may 
not know if the specialist is available to respond in a 
timely manner, has the breadth and depth of experi-
ence needed, or has a history of providing high-quality 
responses in electronic consultation systems. In con-
trast, our managed service approach simplifies the 
process for primary care clinicians by allowing them 
to choose a specialty group rather than browsing a list 
of individual specialists. Once a primary care clinician 
submits a case, it is routed to an available specialist 
who has the necessary qualifications. The system mon-
itors the timeliness of the responses and the primary 
care clinician’s satisfaction for each case. Feedback is 
provided to specialists as appropriate.

Participants
Participants included the primary care clinicians and 
medical specialists who registered to use the eConsult 
service, which is available to all physicians and nurse 
practitioners in Ontario. Utilization data is from users 
who completed at least 1 eConsult during the study 
period. Needs of the primary care clinicians served 
as the primary criteria for specialist recruitment, 
with specialists from new specialty groups added in 
response to user demand on an ongoing basis. In this 
paper we report on cases submitted to medical special-
ties, not to allied health professionals which have been 
reported separately.

Data and Variables
Utilization data are collected in real time and include 
the number of eConsults a primary care clinician has 
submitted, the specialty groups referred to, the spe-
cialist’s response time, and the case outcome. Case 
outcomes can include: (1) a recommendation for the 
patient’s care, (2) a request for additional patient infor-
mation, or (3) a recommendation that the patient receive 
a formal referral. The service also logs the complete 
exchange between primary care clinician and specialist.

The outcomes for impact analysis are collected 
with a brief 5-field close-out survey completed by 
primary care clinicians at the conclusion of each case 
(Supplemental Appendix 1, available at http://www.
annfammed.org/content/16/2/120/suppl/DC1/). The 
survey asks primary care clinicians to assess: (1) the 
outcome of the eConsult for the patient, (2) whether 
or not a referral was contemplated before/after the 
eConsult, (3) the value of the eConsult for the patient 
and (4) the value of the eConsult to the primary care 
clinician, and (5) any additional comments about the 
service. For this report, we focused on primary care 
clinicians’ responses to questions 1 and 2.

We used descriptive statistics to characterize 
the primary care clinicians, specialists, and patients. 
Response times do not follow a normal distribution, 
therefore medians and seventy-fifth percentiles were 
calculated.

RESULTS
A total of 1,020 primary care clinicians registered for 
the eConsult service and 726 became users by com-
pleting at least 1 eConsult. Primary care clinicians sub-
mitted 14,105 eConsult cases to 56 of the 63 specialties 
available during the study. Primary care clinician, spe-
cialist, and patient demographics and service utiliza-
tion information are shown in Table 1.

The specialty groups receiving the highest number 
of eConsults were dermatology (17.11%), obstetrics/
gynecology (7.02%), hematology (6.99%), endocri-
nology (6.93%), cardiology (6.27%), and neurology 
(5.98%). Specialists responded in a median of 21 hours, 
with 75% of cases answered within 3 days. The self-
reported billing time for specialists was less than 10 
minutes in 48% of cases, 10-15 minutes in 32%, 15-20 
minutes in 15%, and over 20 minutes in 4%.

Table 1. Primary Care Clinician, Specialist, 
Patient, and Utilization Characteristics  
of the Champlain BASE eConsult Service

Characteristics Distribution

Primary care clinicians (n = 1,020)

Type, No. (%)

Nurse practitioner 160 (16)

Family physician 860 (84)

Sex, female, No. (%) 701 (69)

Practice location, rural 107 (69)

Specialists (n = 106)

Sex, female, No. (%) 47 (44)

Patients (n = 14,105)

Age group, No. (%)

<18 y 2,249 (16)

18-64 y 8,824 (63)

≥65 y 3,032 (21)

Sex, female, No. (%) 8,750 (62)

Response time

eConsult creation to specialist response, 
median (75th percentile), h

20.75 (80.98)

eConsult creation to primary care clinician 
close out, median (75th percentile), d

5.09 (10.98)

Self-reported specialist response time,  
No. (%) (n = 14,105)
<10 min 6,796 (48)

10-15 min 4,566 (32)

15-20 min 2,127 (15)

>20 min 616 (4)

BASE = Building Access to Specialists through eConsultation. 
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Service Growth
The service experienced exponential 
growth during the 5-year pilot study, 
increasing from 4 cases closed in April 
2011 to 769 cases closed in April 2016. 
A breakdown of the average number of 
eConsults submitted annually by active 
users who registered for the service 
in each of the 5 years of the study is 
presented in Figure 1a. Primary care 
clinicians submitted a similar number 
of cases in their first year regardless of 
the year they joined the service, with 
average annual number of cases rang-
ing from 4.24 to 6.33 per primary care 
clinician. In the second year case num-
bers approximately doubled and then 
increased more gradually in subsequent 
years. Figure 1b shows the number of 
users of eConsult in each year following 
registration in relation to all registrants.

The eConsult service experienced 
a substantial expansion in specialist 
engagement over the study period: 
from 36 specialists representing 16 
specialty groups in 2011 to 132 special-
ists representing 63 specialty groups 
by April 30, 2016. Twelve specialists 
withdrew from the service during this 
time period citing heavy workload 
(n = 8), moving (n = 3), and job change 
(n = 1) as their reasons.

Impact on Primary Care Clinician 
Behavior
Across specialty groups, primary care 
clinicians reported receiving advice for 
a new or additional course of action in 
57% cases and confirmatory advice in 
40% of cases. A face-to-face specialist 
visit was originally planned but avoided 
as a result of eConsult in 39.56% of 
cases, originally planned and still needed 
in 24.64%, neither originally contem-
plated nor ultimately needed in 27.98%, 
and not originally contemplated but 
instigated based on the specialist’s advice 
in 3.53%. The remaining cases were 
reported as having no benefit (1.82%) or 
other results (2.47%). The eConsult ser-
vice’s impact on primary care clinician 
course of action and need for a face-to-
face consultation for individual special-
ties is shown in Figures 2a and 2b. 

Figure 1a. Average number of eConsults completed per primary 
care clinician for users of the Champlain BASE eConsult service 
as function of their registration year. 

BASE = Building Access to Specialists through eConsultation. 

Note: User denotes an individual who used the service at least once in the year indicated.
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Figure 1b. Number of primary care clinician users of the 
Champlain BASE eConsult service in relation to all primary care 
clinicians who registered for the service each year. 

BASE = Building Access to Specialists through eConsultation. 

Note: User denotes an individual who used the service at least once in the year indicated.
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DISCUSSION
The success of the eConsult service is a rare example 
of a local innovation that managed to expand beyond 
its pilot phase and grow at the regional, provincial, 
and national level. Many of the metrics we used to 
measure eConsult (for example, the rate of referral 
avoidance, specialist response time, and primary care 
clinician-reported value) were remarkably stable over 
time. By the end of the study, roughly 80% of primary 
care clinicians in our health region had adopted the 
service, establishing its popularity in the medical com-
munity. Much of the previous literature on eConsult 
is limited to 1 specialty service (commonly dermatol-
ogy). Our results provide a unique look at eConsult’s 
general impact on patient care across multiple specialty 
groups, including those with complex or atypical cases 
(eg, psychiatry, chronic pain).8,9

The rapid growth in numbers of primary care cli-
nicians registering for and using the eConsult service 
can be partially explained by Rogers’ diffusion of 
innovation theory,18 which identifies several attributes 
as critical to facilitating adoption of innovations: 
relative advantage, compatibility, complexity, observ-
ability, and trialability. The relative advantages of the 
eConsult compared to traditional referral methods 
are the rapid access to specialist’s expertise (in days 
instead of months), improvement in patient care, and 

avoidance of expensive and sometimes unnecessary 
face-to-face visits. The managed service approach 
ensures participants’ expectations are established at 
the beginning and consistently met or exceeded. Also, 
eConsults simplify and improve the referral process 
by providing an effective methiod of communica-
tion between primary care clinicians and specialists. 
Consequently, most primary care clinicians receive a 
response from specialists in less than a day, and the 
specialist is most often able to complete the response 
in less than 10 minutes.12

The benefits of the eConsult service are aligned 
with the needs of policymakers, primary care clini-
cians, specialists, and patients, which helps to create 
to a receptive context for and facilitate adoption of 
innovations.19 The access barriers that eConsult sought 
to address (long wait times and geographic distance) 
are not unique to our health region, and have been 
identified as strategic priorities in many provinces and 
territories. Consequently, there is great interest in 
eConsult services across the country. The eConsult 
service recently joined a national eCollaborative led by 
the Canadian Foundation for Healthcare Improvement 
in partnership with the Royal College of Physicians 
and Surgeons, Canada College of Family Physicians, 
and Canada Health Infoway, that supports the scale up 
and implementation of the eConsult service and other 

Figure 2a. Impact of the Champlain BASE eConsult service on primary care clinician’s course of action 
by specialty service for the 10 specialites most frequently referred to.

BASE = Building Access to Specialists through eConsultation; OB/GYN = obstetrics and gynecology.
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access initiatives in 10 jurisdictions across Canada.14 
Unlike other eHealth solutions which failed to realize 
their potential in real world settings,9,20,21 our eConsult 
service has been developed with special consideration 
for local contexts and in partnership with provincial 
and national organizations. These considerations 
and partnerships have proven critical to the success-
ful growth, scale up, and national expansion of the 
eConsult service. Recent data from the Los Angeles 
Safety-Net Program demonstrated a rapid and success-
ful adoption of an eConsult system between 2012 and 
2015 that improved access to specialists for a large dis-
advantaged population with historically poor access to 
specialty care.10 These results are comparable to ours 
in terms of rapid growth and sustainability of the ser-
vice and illustrate the potential of technology-enabled 
communication between primary care clinicians and 
specialists for underserved populations.

Our study has several strengths, one of which is 
that the eConsult service has one of the largest menus 
of specialties found in this type of service worldwide. 
The close-out survey has yielded data that allows us 
to compare referral patterns, monitor key performance 
indicators related to quality and timeliness, and address 
issues promptly. Additionally, because data are col-

lected immediately on closure of the case, there is less 
chance of recall bias. Finally, the data provide insight 
to the impact on physician behavior and avoidance of 
face-to-face visits with the specialists from the perspec-
tive of the primary care clinician.

Our study has some limitations. It is descriptive in 
nature and was not equipped to examine the impact on 
wait times. The participating primary care clinicians 
were self-selected and we did not have access to the 
total number of referrals in our health region, which 
limits our ability to understand impact of eConsult on 
a population level although this is work in progress.

The eConsult service is an innovative and effective 
way of improving access to specialty care for Canadi-
ans. We have documented rapid uptake, adoption, and 
consistently stable impact in terms of avoidance of spe-
cialist visits. This illustrates the potential of the eCon-
sult service to affect wait times for specialty care once 
integrated into the existing workflows for specialty 
referrals within the clinics. These results provide a bet-
ter understanding of referral patterns within an eCon-
sult service and can be used to inform other regions 
interested in implementing similar systems.
To read or post commentaries in response to this article, see it 
online at http://www.AnnFamMed.org/content/16/2/120.

Figure 2b. Impact of the Champlain BASE eConsult service on the need for a face-to-face referral by 
specialty service for the 10 specialties most frequently referred to.

BASE = Building Access to Specialists through eConsultation; OB/GYN = obstetrics and gynecology.
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