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ABSTRACT
Objective: This study estimates the costs
and potential savings associated with all eConsult
cases completed between 1 April 2014 and
31 March 2015.
Design: Costing evaluation from the societal
perspective estimating the costs and potential savings
associated with all eConsults completed during the
study period.
Setting: Champlain health region in Eastern Ontario,
Canada.
Population: Primary care providers and specialists
registered to use the eConsult service.
Main outcome measures: Costs included (1)
delivery costs; (2) specialist remuneration; (3) costs
associated with traditional (face-to-face) referrals
initiated as a result of eConsult. Potential savings
included (1) costs of traditional referrals avoided; (2)
indirect patient savings through avoided travel and lost
wages/productivity. Net potential societal cost savings
were estimated by subtracting total costs from total
potential savings.
Results: A total of 3487 eConsults were completed
during the study period. In 40% of eConsults, a
face-to-face specialist visit was originally
contemplated but avoided as result of eConsult.
In 3% of eConsults, a face-to-face specialist visit
was not originally contemplated but was prompted
as a result of the eConsult. From the societal
perspective, total costs were estimated at
$207 787 and total potential savings were $246 516.
eConsult led to a net societal saving of $38 729 or
$11 per eConsult.
Conclusions: Our findings demonstrate potential
cost savings from the societal perspective, as patients
avoided the travel costs and lost wages/productivity
associated with face-to-face specialist visits. Greater
savings are expected once we account for other costs
such as avoided tests and visits and potential
improved health outcomes associated with shorter
wait times. Our findings are valuable for healthcare
delivery decision-makers as they seek solutions to
improve care in a patient-centred and efficient
manner.

INTRODUCTION
Poor access to specialist care can be detri-
mental to patients’ health. Excessive wait
times and delays in care can cause anxiety in
patients and their families.1 They can also
reduce patients’ ability to carry out day-to-day
activities and lead to deterioration in
patients’ overall health as important diagno-
ses are delayed.2 3 In addition, many tests or
services may be duplicated needlessly,
causing frustration for patients and providers
alike.2

Electronic consultation (eConsult) systems
are an innovative approach to potentially
improve wait times for specialist care by facili-
tating secure online communication between
primary care providers (PCPs) and specia-
lists.4–7 Such services have been implemented
in health regions all over the world, including
the USA,8 9 the UK,6 10 Ireland,11 the
Netherlands12 and Spain.13 Studies of these
services have demonstrated that eConsult is
an acceptable form of care, increases access to
specialists, reduces the need for face-to-face
specialist visits and improves communication
between providers.14–18

Strengths and limitations of this study

▪ The eConsult service has been operational for
5 years and has the largest menu of specialty
services available worldwide, allowing for a rich
and diverse data set.

▪ Our use of administrative records allowed for
accurate calculation of delivery costs.

▪ Our estimate of net potential societal savings is
conservative, as it does not include all factors
that may result in cost savings (eg, decreases in
number of laboratory tests, parking/caregiver
costs for patients).

▪ The study population is primarily urban and
cannot be generalised to more rural regions.
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Given the focus on the ever-increasing costs of deliver-
ing health services, there is a need to understand the cost
implications of new models of care delivery. There is
however a lack of literature assessing the overall costs asso-
ciated with eConsult.19 20 Much of the research published
in the area of telemedicine has been focused on real-time
telemedicine and not on asynchronous services such as
eConsult, and the resulting cost implications have been
worrisome despite the promising benefits. Few telemedi-
cine services have been found to generate cost savings
compared with traditional referrals, with the majority of
studies finding that greater costs were incurred due
largely to the substantial technological investments and
infrastructure required to support these systems.21

Among asynchronous systems, the few studies that have
been published reported mixed findings.22 Depending
on the perspective taken and the cost elements included,
eConsult systems have been reported to incur either
higher or lower costs when compared with traditional
referrals.23–26 Furthermore, the vast majority of these eco-
nomic evaluations focused solely on single specialty
eConsult systems, most often dermatology. As such, the
economic impact and potential net societal savings of
multispecialty eConsult services remain uncertain.
We previously reported on an economic evaluation of

the Champlain BASE eConsult service from the perspec-
tive of the payer over the first 3 years of the service
being implemented in our health region. While we
found that overall the system did not generate cost
savings, the average cost per eConsult decreased each
year as the number of eConsults conducted increased.27

We estimated that the service had the potential to be
cost saving if the annual number of eConsults exceeded
7818.27 Further, we hypothesised that eConsult would
generate societal cost savings if the payer and patient
perspectives were taken into account.
This paper builds on our prior work by examining if,

and to what extent, the Champlain BASE eConsult
service can generate potential cost savings from the soci-
etal perspective. There is greater emphasis being placed
on health system improvements that are patient centred
and lead to an improved experience of care. The use of
a broader economic lens (societal vs payer only) is a first
step in incorporating this approach into the economic
analysis of eConsult. The results will be relevant for pol-
icymakers and decision-makers interested in the overall
economic impact of multispecialty eConsult systems with
a patient-centred perspective.

METHODS
Study design
This is a costing evaluation from the societal perspective
of all eConsults submitted between 1 April 2014 and 31
March 2015. This 1-year time frame represented the
fourth year of operation of the service which had
reached a stable point from a usage, payment, service
delivery and impact perspective.

The eConsult service
Our service was initially launched in 2009–2010 with a
small proof of concept,16 which subsequently led to a
larger pilot which has now grown into a full service in
our health region funded through the Ontario Ministry
of Health. Plans are now underway to offer eConsult in
other regions of our province and across Canada. The
full details of the Champlain BASE eConsult service
proof of concept and pilot studies have been published
previously.15 16 28

To use the service for a patient, the PCP logs onto a
secure web-based platform, completes a four-field elec-
tronic form detailing the patient history and their clin-
ical question and any images and attachments as
needed, and submits to a specialty service. The eConsult
is then assigned to a specialist based on their availability
or by rotation. When responding to the eConsult, the
specialist has the ability to ask for additional information
or clarification, can provide recommendations or
suggest a face-to-face consultation. Specialists are asked
to reply within a week and are remunerated quarterly at
a rate of $200 per hour prorated to their self-reported
time spent responding to eConsults.

The Canadian healthcare system
In the Canadian universal healthcare system, access to a
specialist physician for a face-to-face visit requires a refer-
ral from a PCP or another physician. Several models of
specialist remuneration exist across the country;
however, in most cases, specialists are remunerated on a
fee-for-service basis, whereby they receive a standard fee
for each service provided. Physicians may also be com-
pensated through various Alternative Funding Plans,
which use more stable payments that typically include a
combination of a salary, incentive/bonus payments,
population or capitation funding, and additional
fee-for-service payments.29 Healthcare spending in
Canada is in the top quartile among Organization for
Economic Cooperation and Development (OECD)
countries, estimated to be $6105 per capita in 2015
(10.9% of gross domestic product).30 Canada ranks last
in terms of access to specialist service among common-
wealth countries, with 7 out of 10 PCPs reporting diffi-
culty with accessing specialist care.31

Setting
The Champlain health region is one of 14 regional
health districts located in the province of Ontario,
Canada. The area includes Ottawa (Canada’s capital
city) and its surrounding communities.32 The region has
a population of ∼1.2 million people, half of whom live
in Ottawa. The majority of specialist physicians practise
in Ottawa, requiring many individuals who live in outly-
ing communities to travel to attend specialist visits.
Median wait times in Ontario to see a specialist range
from 39 to 76 days for medical specialties and 33 to
66 days for surgical specialties.33
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All PCPs (family physicians and nurse practitioners) in
the Champlain region are eligible to use the eConsult
service for free.

Data collection
The data used in this study were extracted from usage
data continuously collected by the eConsult service.
Specifically, information on the number of eConsults
directed to the different specialty groups, specialists’ self-
reported completion time for each eConsult and the
postal codes of the PCPs’ practice location was captured
from administrative records. In addition, information
about the ‘outcome’ of the eConsult (whether a
face-to-face referral was either avoided or not originally
contemplated but recommended by the specialist) was
collected through a mandatory brief closeout survey that
PCPs complete at the conclusion of each eConsult
(figure 1).
We choose to focus on a 1-year period encompassing

the most recent year of data (April 2014—March 2015).
This was done to reflect the costs of a ‘stable service’, as
during this period the service experienced minimal
growth in terms of providers added to the service and
the variety of specialty groups available. Only eConsults
submitted from PCPs in the Champlain health region
were included (93.1% of total number of eConsult sub-
mitted). Specifically, we excluded the eConsults asso-
ciated with a pilot project in Nunavut (Canada’s far
north) and also from providers outside our region, as
the distance travelled and travel costs for patients in

those regions are greater. This was done to also support
the assumption that all face-to-face specialist visits would
take place in Ottawa.

Cost analysis
The total societal cost of eConsult included estimated
direct (ie, costs to the payer) and indirect costs (ie, costs
to the patient). Direct costs consisted of three elements:
(1) delivery costs, (2) consultation-specific costs and (3)
added referral costs. Delivery costs were obtained from
administrative records and represent the costs required
to support and operate a fully functional eConsult
service. Delivery costs include administrative costs,
support costs and costs associated with registration and
orientation of new users during the study period.
Administrative costs consist of time spent on data extrac-
tion and usage monitoring, preparation and dissemin-
ation of communication materials, and specialist
updates. Support costs consist of time spent following up
with PCPs/specialists on outstanding cases and process-
ing user support requests. User registration costs consist
of staff time to train each new user, which typically takes
45 min to complete. All costs were calculated based on a
human resource remuneration rate of $46 per hour.
Consultation-specific costs include staff time to assign
each new eConsult to the appropriate specialist and the
costs required to remunerate specialists for answering
eConsults. Added referral costs were calculated based on
those eConsults where the PCP was not contemplating a
referral, but as a result of eConsult, one was initiated

Figure 1 Mandatory closeout

survey completed by primary care

providers at the end of each

eConsult.
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(option 4 in question 2 of figure 1). This cost was esti-
mated by taking the cost of a traditional referral and
multiplying it by how many referrals the system gener-
ated. To estimate what the cost of a traditional referral
would have been, we used the general listing consult-
ation fees for each specialty group set by the Ontario
Ministry of Health and Long-Term Care.34 All eConsult
costs were estimated in 2015 Canadian dollars and costs
were not discounted due to the short time horizon. We
did not include start-up costs of the eConsult service,
which are reported elsewhere,27 as they are a one-time
cost in the first year of the service based on an existing
regional platform that was already deployed for a
number of other applications. Costs to the patient asso-
ciated with travel time and lost wages/productivity are
also included as described below.
The total potential savings due to eConsult were cal-

culated based on direct (ie, savings for the payer) and
indirect savings (ie, savings for the patient). Potential
direct savings consisted of all referrals that were avoided
due to eConsult (option 1 in question 2 of figure 1).
For each referral that was avoided, we multiplied the
number of referrals to each specialty group by the cost
of a traditional referral. Potential indirect savings were
calculated only for those referrals that were avoided for
patients under the age of 65 and consisted of (1) travel
costs and (2) costs associated with lost wages/productiv-
ity. Travel costs were estimated first by calculating the
hypothetical driving distance between the patient loca-
tion and Ottawa using Google Maps. We used the
PCPs’ practices’ postal code as a proxy for the patient’s
location since patient address information is not col-
lected through the system. We summed the total round-
trip distance travelled and estimated the cost of gas as
$0.54 per km in 2015 dollars.35 To estimate the poten-
tial savings in terms of lost wages/productivity, we
assumed that patients who were living in rural areas
would need 1 day off work and those living in urban
areas would need half a day off work. Rurality was
defined based on the Ontario Medical Association’s
Rurality Index of Ontario (RIO).36 The RIO score was
used to categorise practices as either urban or rural.
However, not all patients who attend specialist appoint-
ments would be required to take time off work; we
assumed based on a patient waiting room survey that
only 44% of urban and rural patients would have had
to miss work to attend their appointment.37

Furthermore, we calculated wage/productivity losses
only for patients under 65 at the time the eConsult was
submitted. To be conservative, our calculations assumed
no patient savings for those over 65. This assumption
clearly suggests that no one in that age group is
working and thus none are missing work to attend
medical appointments. Ignoring patient savings for this
group necessarily underestimates the potential cost
savings associated with eConsult. According to Statistics
Canada, 78% of Canadians aged 15–65 and 13.4% of

Canadians older than 65 participate in the labour
force.38 39 The methodology above made use of an esti-
mate of the proportion of patients who need to miss
work to attend their appointments. If we assume that
the same proportion of patients needed to miss work in
both groups, we would then add the productivity losses
for 8% of patients 65 and older. To estimate the impact
of including patient savings for those 65 and older on
our results, we calculated the cost savings using the
same methodology as above, but including the travel
for patients 65 and over and the productivity loss for
8% of patients 65 and over. Median income in the prov-
ince of Ontario was used to estimate lost wages/
productivity.40

Similarly, indirect costs incurred by added referrals
were estimated through assessing travel costs and lost
wages/productivity. Although this was done for consist-
ency, these costs do not reflect wasteful expenditure.
Rather, through the eConsult process, a referral was
initiated where one was never contemplated by the PCP.
These eConsults constitute the avoidance of a medical
referral delay, which, had it gone unnoticed, may have
resulted in even greater costs to the patient and/or the
healthcare system in terms of poorer outcomes or
increased healthcare usage. We calculated the impact of
excluding these added referral costs on the total poten-
tial cost savings of the eConsult service.
The overall net potential societal cost savings were esti-

mated by subtracting the total costs (direct and indirect
costs) from the total savings (direct and indirect
savings). All costs are reported in Canadian dollars and
were adjusted to 2015 dollars using the Consumer Price
Index.41

In our main analysis, we assumed that all recom-
mended referrals would be attended. Less than full com-
pliance would affect our estimated societal savings by
overestimating the potential cost savings associated with
avoided referrals and the additional costs associated with
added referrals (recall that costs in both cases include
the referrals themselves and the indirect patient
savings/costs associated with saved/lost wages and prod-
uctivity). As we do not collect follow-up data on patients
after the eConsult was completed and thus have no reli-
able information on actual compliance rates, we instead
calculated the compliance rate below which eConsult
would not generate any cost savings, that is, the compli-
ance rate at which the costs and savings are equivalent.
That is:

Compliance rate ¼
delivery costsþ consultation-specific costs

avoided referral savings� added referral costs

The findings of this calculation are reported separately
in the Results section.
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RESULTS
A total of 3487 eConsults were completed between 1
April 2014 and 31 March 2015 by specialists from 44 dif-
ferent specialty groups. In 39.9% (n=1393) of eConsults,
a referral was originally contemplated by the PCP but, as
a result of the eConsult, a face-to-face referral was no
longer required. In 109 (3.1%) eConsults, a face-to-face
referral was not originally contemplated but as a result
of eConsult, one was initiated. A total of 377 (10.8% of
total) eConsults originated from PCPs practicing in rural
areas located at an average distance of 128.0 km
(SD=42.2) from Ottawa. The median patient age was
46.9 years (IQR 28.1–62.5).

Costs due to eConsult
The total direct and indirect costs of eConsult were
$202 735 and $5052, respectively; the overall societal cost
was $207 787. Seventy-eight per cent of the costs to the
payer were attributed to specialty remuneration fees
while the remaining costs were related to operational
costs associated with running the service (figure 2). Two
hundred and thirty-six new users were registered during
the year, amounting to $8142 in human resource time.
Additionally, support and administrative costs amounted
to $15 078 and $6615, respectively. The cost of the 109
referrals initiated as a result of eConsult amounted to
$13 873.

Savings due to eConsult
The total direct and indirect cost savings of eConsult
were $177 909 and $68 607, respectively. Direct cost
savings resulted from 1393 specialist referrals that were
no longer needed as a result of eConsult. Indirect
savings were only calculated for those who were under
the age of 65. This amounted to 1105 eConsults, which
resulted in patients avoiding an estimated 61 877 km of
travel and saving $33 787. Had these referrals not been
avoided, we estimated that ∼47 patients from rural areas
would have missed 1 day of work and 934 would have
missed half a day, leading to a savings of $34 820.

The total societal savings, less the total societal costs,
resulted in an overall net savings of $38 729. This
amounts to a saving of $11 per eConsult (figure 2). We
found that at a compliance rate lower than 83%, the
societal costs are greater than the societal savings.

Exclusion of added referral costs
Excluding added referral costs decreases the total costs
to the payer by $13 873 and to the patient by $5052. The
resulting net cost savings is $57 654, or $17 per
eConsult. This increases the overall societal cost savings
per eConsult by 55%.

Inclusion of patients aged 65 and older
Including patient savings for patients aged 65 and over
increases the cost savings by $9700–48 430.

DISCUSSION
Healthcare costs are increasing and there is a need to
innovate and implement new models of care delivery
that not only improve care but are also cost effective.42

Our findings demonstrate cost savings for eConsult from
the societal perspective attributable to patient avoided
costs, as patients whose PCPs had originally considered a
referral but ultimately chose not to refer them avoided
the travel costs and lost wages/productivity associated
with face-to-face specialist visits. Our results are conserva-
tive, in that we only attributed lost wages and avoided
travel in those under 65 years, and we also expect
greater savings will be incurred once costs associated
with system usage metrics are accounted for, such as a
potential reduction in imaging, laboratory testing,
healthcare visits, and potential further deterioration of
patient condition while awaiting face-to-face visits.
Furthermore, health systems who currently subsidise
patient travel for specialist care43 44 could see substantial
cost savings through the implementation of eConsult.
For example, the Government of the Northwest
Territories spent $30.5 million dollars in 2013–2014
related to medical travel. A reduction of 40% of these
transfers would create a cost saving of $12 million
dollars in 1 year alone.45 In such cases, avoiding even
one visit by accessing a specialist through an eConsult
service has the potential to generate substantial overall
system cost savings as well as saving the patient from bur-
densome travel that may, at times, be for one brief
face-to-face specialist visit yet take longer than 1 day to
attend. Furthermore, the trip will generate substantial
out-of-pocket expenses for the patient and their family,
not to mention the additional stress and anxiety asso-
ciated with travelling.
While few other economic evaluations of eConsult

have been published in the literature,19 the studies we
identified support our findings of eConsult’s potential
cost effectiveness from a societal perspective. A study of
an eConsult service in the US Veteran Affairs (VA)
setting found that, within a randomised controlled trial,

Figure 2 Stacked bar chart illustrating total societal costs

(left) and total societal savings (right) for the Champlain BASE

eConsult service.
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the costs for teledermatology were comparable to trad-
itional referrals from the payer perspective and lower
from a societal perspective.26 Likewise, an economic
evaluation of a store-and-forward teledermatology
service in Spain found the service to be cost saving from
a societal perspective. The study found a cost ratio of 1.6
between teledermatology and conventional care, with
electronic consultations costing €79.78 per patient and
conventional consultations €129.37 per patient.46

This study has several strengths. We used our fourth
year of data from the service at which point the system
was stable in terms of avoidance of referral rates, system
costs and remuneration costs. As well, the service was
being used by over 50% of the PCPs in the region who
had access to the largest selection of specialty services in
an eConsult system worldwide. By using administrative
records, we were able to calculate our delivery costs
accurately and only included the human resource time
that was needed to fully support the eConsult service. By
estimating the costs to the patient, we have provided a
more complete overview of the potential cost savings of
the eConsult service. Additionally, our estimates on the
overall net societal savings are conservative in that we
did not include all factors that may generate cost
savings. We would have demonstrated a greater cost
saving if some additional, harder to quantify elements
had been accounted for, such as decreases in the
number of laboratory tests/repeated primary care visits,
and lowered risk of further deterioration of patient con-
dition while waiting to see the specialist. Furthermore,
our calculations assume no productivity losses associated
with patients 65 and over.
Our study has limitations. The population distribution

of our health region is concentrated primarily in urban
areas32 with outlying communities up to 2 hours away by
vehicle. Many other regions in Canada face limited
access to care and require much longer commutes to
access such services. Therefore, our results may not be
generalisable to those regions. We made simplifying
assumptions in order to estimate some of the included
costs, such as using the PCP postal code as a proxy for
the patient address. Patients do not necessarily live
within a short distance of their PCP, making the PCP
address only a rough approximation of distance in some
cases. Notably, since rural patients are more likely
required to travel to visit urban doctors, we likely under-
estimated travel and lost wages/productivity costs.
Additionally, we did not account for other costs poten-
tially borne by patients when attending their specialist
appointments including parking, meal cost, caregiver
costs, hotel, nor were we able to include costs related to
laboratory tests or medication, which likely further
underestimates the potential cost savings to patients.
The eConsult service operates on a multipurpose
regional platform, thus there is no direct costs asso-
ciated with operation or maintenance of the shared
infrastructure that is directly attributable to the service
itself.

Our findings represent an important contribution to
the emerging literature evaluating the economic benefits
and potential cost savings associated with eConsult. As
healthcare delivery decision-makers seek solutions to
improve care delivery in an efficient manner, an under-
standing of the cost implications and the overall potential
savings is important. This is especially true for innovations
incorporating novel technology, as they often require a
substantial initial investment. Our approach quantifies
costs from a broad prospective and includes the patient
experience. We have also adopted a conservative stance
when calculating potential savings. For instance, we
included cases where a referral was not originally consid-
ered but ultimately requested as added costs. However, it
is worth considering what outcomes this cohort would
have experienced had they not received a referral at this
early stage. It is likely they may have incurred greater costs
to the patient and/or the healthcare system in terms of
poorer outcomes or increased healthcare usage such as
an emergency department visit.47

Future research should examine and monetise other
ways eConsult could lead to cost savings including the
avoidance of unnecessary medical tests and procedures
and the overall costs of a delayed medical referral.

CONCLUSION
This study found that the multispecialty Champlain
BASE eConsult service generated cost savings from the
societal perspective; total estimated societal costs were
estimated at $207 787, while estimated savings were
$246 516, leading to a net societal savings of $38 729
($11 per eConsult) over a 1-year period. Our findings
suggest that eConsult services have the potential to
lower the costs for the healthcare system and make care
more affordable for patients by reducing indirect costs
of care. Patient-centred health services should consider
incorporating eConsult services into their practices in
order to reduce the economic burden of care.
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