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ABSTRACT

To assess the effect of eConsultation in providing Orthopaedic Surgery specialist service to patients in
Nunavut. A cross-sectional study of 161 Orthopaedic Surgery consultations received from primary care
providers (PCPs) in Nunavut via the Champlain Building Access to Specialist service through eConsult
(BASE™) service over the 2-year period from January 2017 to December 2018. Data captured were:
reason for consultation, impact of advice on referral, perceived value to the PCPs and time spent.
eConsult avoided unnecessary in-person consultation 62% of the time while catching 5% of the
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referrals that would have otherwise been missed. PCP referral behaviour was modified 48% of the
time. 94% of eConsults were rated as valuable to PCPs in their practice and 100% of eConsults resulted
in actionable advice. Further, eConsults took an average of 15.4 minutes of specialist time to complete,
and the mean time from referral to response was 1.4 days. eConsultation spares unnecessary consulta-
tion to Orthopaedic Surgery, catches important referrals that would have otherwise been missed,
decreases wait time, and may reduce cost in remote healthcare systems such as Nunavut.

Introduction

Access to specialist care in Canada, including orthopae-
dic surgery, is challenging in today’s health care envir-
onment. Wait times for specialist service are growing in
Canada due to the inability of limited resources to meet
the demands of an ageing demographic[1]. Ontario
provides the speciality service medical care to the
Baffin region of the territory of Nunavut. The average
time between primary care provider (PCP) referral and
orthopaedic surgery consultation in Ontario is currently
14.6 weeks, and average time to subsequent interven-
tion is an additional 24.4 weeks[1]. Interestingly,
Nunavut does not report wait times and there is no
current program in place to track wait times for the
territory [1,2]. In addition to being the longest wait
times across all speciality services, this is also much
longer than clinically agreed upon acceptable time to
wait for intervention of 13.5 weeks established via
experienced clinician surveys in the field [1-5]. One
way to reduce the wait times is through the use of
electronic consultation services [6,7]. The Champlain
Building Access to Specialist through eConsultation
(BASE™) service is a novel communication platform

that addresses the wait time between PCP referral and
specialist response.

Access to speciality service is even more challenging
in remote northern regions of Canada due to significant
geographic and economic barriers. With an approxi-
mate population of 37,000 distributed over a vast 2-mil-
lion square kilometre area, Nunavut faces tremendous
challenges delivering basic primary care, let alone spe-
cialist services [8]. lllustrative of this paradigm, most of
the primary care services provided to smaller commu-
nities are delivered by nurses and nurse practitioners,
with intermittent visits by family physicians, and rare
specialist visits confined to larger centres [9]. There are
currently no full-time orthopaedic surgeons practicing
in the territory of Nunavut. This circumstance exacer-
bates wait times in accessing specialist care, and often
requires travel outside of the territory to cities thou-
sands of kilometres away. As a consequence of this
geography, the Government of Nunavut Department
of Health reported spending more than a third of its
total operational budget on medical travel in 2016-
2017 [10]. Utilising novel ways of accessing specialist
care in Nunavut, such as the BASE™ system, can
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patient?

implementing

implement

d. None of the above

an op

referral being initiated

1. Which of the following best describes the outcome of this eConsultation for your

a. ['was able to confirm a course of action that I originally had in mind
b. I got clear advice for a new or additional course of action that I will be

c. I gotclear advice for a new or additional course of action that I am not able to

2. As aresult of the eConsultation would you say that:

Referral was originally contemplated but now avoided at this stage

Referral was originally contemplated and is still needed

Referral was not originally contemplated and is still not needed

Referral was not originally contemplated, but eConsult process resulted in a

3. How helpful and/or educational was this response in guiding your ongoing evaluation
or management of the patient? (Likert scale 1-3).

Figure 1. Questions asked of primary care providers at terminus of eConsult.

provide prompt specialist advice with significant cost
savings [11].

Previous studies have demonstrated promising
results using the BASE™ service developed in Ottawa,
Ontario. This program allows rapid remote access by
PCPs to specialist services. eConsult provides a platform
that is secure and asynchronous. While other studies
have explored the use of eConsult for the delivery of
specialist surgical care [12-14], no previous study has
investigated the impact of eConsult on delivery of
orthopaedic care on the Nunavut population. The pur-
pose of this paper is to describe the use, benefits, and
effect on the need for face-to-face orthopaedic surgery
consultation of eConsults from Nunavut processed
through the Champlain BASE™ service.

Materials and methods
Study design

A cross-sectional analysis of utilisation pattern, question
types, diagnoses and outcomes of eConsults from PCPs
in Nunavut to orthopaedic surgeon speciality service
through electronic consultation from January 2017 to
December 2018. Ethics approval for this study was
provided by the Ottawa Health Science Network
Research Ethics Board.

Setting

Nunavut is a territory in northern Canada with
a population of 36,919 [10]. Communities range in size
from several hundred to a few thousand people. Each
remote community has a health centre run by nurses,
with physician consultation available by phone. The
majority of tertiary care is provided in Ottawa, Ontario,

and the vast majority of orthopaedic care is handled by
orthopaedic surgeons at The Ottawa Hospital and the
Children’s Hospital of Eastern Ontario.

System employed

The Champlain Building Access to Specialists through
eConsultation (BASE™) service was developed in
Ottawa, Canada, by authors AA, CL and EK with assis-
tance from Local Health Integration Network (LHIN) to
facilitate remote access to specialist medical services.
A protocol for its delivery is previously published [15].
Briefly, this system allows interaction between PCPs and
orthopaedic surgeons through a standardised form
with additional ancillary information (lab results, ima-
ging, etc.) attached. The orthopaedic surgeon can then
offer advice as to (1) treatment decisions and (2)
whether further referral or contact is warranted. Each
interaction is associated with a mandatory survey
(Figure 1) that assesses (1) the utility to the patient,
(2) the impact on subsequent in-person consultation,
and (3) the utility to the PCP.

Study participants

All 161 eConsults received by orthopaedic surgeons in
Ontario from Nunavut completed through the
Champlain  BASE™ service from January 2017 to
December 2018 were analysed. All study participant
identities were kept confidential and each case was
assigned a coded number to ensure anonymity.

Data collection

All data were collected and stored securely in the
Champlain  BASE™ system via robust methods



described elsewhere [15]. These data were collected pro-
spectively at the time of consultation and analysed retro-
spectively. Data collected included: reason for consultation,
the written dialogue of the consultation, the length of time
to receive a response, the results of the eConsult, time
billed, type of PCP (MD vs. NP) and the primary care
provider response surveys closing each encounter.

Data review

eConsults were reviewed by two independent reviewers
(AS and BM) and categorised by clinical content and type
of questions asked using a predetermined classification/
taxonomy, whereby clinical content and enquiries were
grouped in a reasonable manner and groupings were
crosschecked by three trained Orthopaedic Surgeons
Where disagreements arose, a third reviewer (WH) was
engaged to settle discrepancies. A total of nine types of
clinical questions and 27 clinical problem categories were
defined.

Results

In 2017 and 2018 a total of 161 consultations originat-
ing from PCPs in Nunavut submitted through the
Champlain BASE™ service were received and reviewed
by an orthopaedic surgeon. Out of those, 0.6% (1/161)
were from nurse practitioners and 99.4% from family
physicians. Paediatric population represents 19% (30/
161) and 81% were adults. The average time for the PCP
to receive their response after placing a request for
consultation was 1.4 days (median 0.5 days). The aver-
age amount of time required of an orthopaedic surgeon
to respond to these consult requests was 15.4 minutes.
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Orthopaedic NU eConsults represents 19.5% (161/827)
of all eConsults received from Nunavut and 0.6% (161/
26,679) of all consults handled by the Champlain
BASE™.

The most frequent question types asked were those
classed as “general management” (57/161 or 35%),
where either multiple questions were asked, or the
essential question was “what should | do next?”.
The second most common question asked was whether
surgery was indicated (33/161 or 20%) (Figure 2).

The most frequent content of the questions asked
related to fracture care (112/161 or 70%), of which
ankle fracture (22/161 or 14%) was most common,
followed by distal radius fracture (17/161 or 11%),
foot fracture (15/161 or 9.3%), clavicle fracture (14/
161 or 8.7%) and hand fractures (13/161 or 8.1%)
(Figure 3).

At the end of each eConsult, a mandatory survey
was completed by the PCP, answering the three
questions shown in Figure 1. Just over half (52%) of
the eConsults confirmed the initial course of action
the PCP had in mind, while 48% resulted in a new
course of action to be implemented. None of the
eConsults resulted in advice that PCPs were unable
to implement (Figure 4).

The consequence of eConsult is shown in Figure 5;
a schematic representation of the answers to question
two. This figure demonstrates that unnecessary referral
was avoided in 62% of cases originally planned for
referral, while PCP decisions were altered 48% of the
time. In addition, two cases not initially intended for in-
person referral were recognised as needing more direct
attention from an orthopaedic surgeon subsequent to
eConsult.

Number of Encounters

General managem e nt | 35 %

Surgical indication I 20 %

Interpretation of clinical findings N 11 %

Is further work up needed? NN 10 %

X-ray interpretation NN 8.1 %

Weigh-bearing status N 5.6 %
Follow-up NN 4.9 %
Physio instructions Il 1.9 %

Should I refer this patient? [l 1.9 %
0 15

30 45 60

Figure 2. Question type asked by primary care providers of orthopaedic surgeons via eConsult.
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FC - ankle

Number of Encounters
14%

FC - Distal Radius

11%

- oot e 938

FC - Clavicle | — 3.7 %
FC - Metacarpal + Hand 1 — &+ 1%

Fracture Total 112/161
(70%)

6.8%

Internal knee derang

FC - tibia/fibula 5.0%
FC - Forearm 3.7%

Soft tissue injury —Other 3.7%
FC-Elbow — 3-1%
FC - Proximal Humerus — 3.1%
A-Other joint  EEEE————— 25%
Ankle sprain  EEE— 25%
FC-Knee mm—— 2.5%
Pain NOS I 2.5%
Rotator cuff IEE—— 2.5%
Shoulder instability — Acute or chronic  IEG—G——— 2.5%
A-Hipand Knee m— 1.2%
AC separation m——mm 1.2%
FC-Humerus M 1.2%
Infection m—m 1.2%
Neoplasm m——m 1.2%
Soft tissue injury - Other m— S 1.2%
Compressive neuropathy s 0.06%
FC- Hip mmmm 0.06%
Pediatric NOS mmmm 0.06%

0 8

15 23 30

Figure 3. Content of eConsult asked by primary care providers of orthopaedic surgeons. FC = fracture care.

Which of the following best describes the outcome of
this eConsultation for your patient?

1. lwas able to confirm a course of action that |
originally had in mind

2. | gotclear advice for a new or additional course of
action that | will be implementing

3. 1gotclear advice for a new or additional course of
action that | am not able to implement

4. None of the above (please comment)

Percentage of Encounters

: I -
2

w

o

=<

(-9

O3 0%

4 0%

0% 15% 30% 45% 60%

Figure 4. Response to survey question 1 by primary care providers.

Finally, the eConsult system’s perceived value to
primary care providers was ranked as “valuable” and
“very valuable” 94% of the time (Figure 6).

Discussion

The eConsult service studied provides prompt access to
orthopaedic specialist services in Nunavut, as evidenced
by a 1.4-day average response time to PCP requests for
consultation. This is much faster than the Ontario pro-
vincial average of 14.6 weeks for in-person consultation,
thus offering a tremendous advantage in expediting

care of many patients’ orthopaedic problems. This sys-
tem is clearly advantageous in cases where in-person
referral was not ultimately necessary; negating both
wait and travel time for the patient, and clinic resources
for the orthopaedic surgeon. Furthermore, the average
time spent on an eConsult case was 15.4 minutes,
which is arguably less than the time spent by the
medical system on a typical clinic visit if the time of
the surgeon, nurse and clerk are summed and
considered.

Our study also demonstrates the impact eConsult
has on referral patterns to orthopaedic surgery, as
62% of the cases initially considered for referral were
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161 Orthopaedic Surgery
eConsults in 2017-2018

l

In-person referral to
Orthopaedic Surgery
initially planned by PCP?

Other

17161
(0.6%)

YES

120/160
(75%)

l

In-person consultation
required after eConsult?

N\

40/160
(25%)

l

In-person consultation
required after eConsult?

/ \

/ \

NO
46/120 74/120
(38%) (62%)

YES NO
2/40 38/40
(5%) (95%)

|

l

Unnecessary in-person
referral avoided

74/120
(62%)

eConsult modified PCP
referral behaviour

76/160
(48%)

Figure 5. Effect of eConsult on decision to refer to an orthopaedic surgeon.

subsequently avoided as a result of the advice offered
via eConsult. This has enormous potential to free up
surgeons’ clinic time and subsequently shorten wait-
lists for patients who do require in-person consulta-
tion. In addition, nearly half (48%) of the eConsults
examined in this study altered the PCPs behaviour,
meaning that these patients benefited directly from
specialist consultation. Lastly, PCPs have exhibited
a high degree of satisfaction with this eConsult service;
94% of users ranking the service as either valuable or
very valuable. These results are similar to previously

reported studies of non orthopaedic specialities using
this eConsult system [12-14].

Another significant finding of this study is that 5%
(2/40) of the patients who were initially not considered
for in-person referral to an orthopaedic surgeon were
subsequently referred after eConsult. These patients
represent a cohort who may have otherwise been lost
to necessary orthopaedic follow up. One example was
a female patient in her 30s who had an ankle injury
whose initial X-ray was read as normal and she was
treated non operatively. A subsequent e-consult was
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How helpful and/or educational was this response in
guiding your ongoing evaluation or management of the

i ?

patient + I
. 5 (Very valuable) “g

a
-4 £ s

a
. 3 g

2 |

. 2

. 1 (Minimal) 1

18% 35% 53% 70%
Percentage of Encounters

Figure 6. Perceived value on Likert scale of eConsult service to primary care providers where 5 = very valuable, 1 = minimally

valuable.

initiated, and the surgeon recommended full tibia and
fibula imaging and diagnosis of Maisonneuve fracture
were made. This is an inherently unstable pattern and
the recommendation was to send the patient out for
surgical management. Missing these fractures could
have caused significant ankle instability leading to end
stage ankle arthritis and subsequent pain and hardship
for the patient [16]. Overall, even though there were
only 2 patients, this finding is consistent with pre-
viously published data that in which initial in-person
consult was not considered but as a result of eCunsult,
the referral was subsequently made. Liddy et al pre-
viously found that in 3.4% (188 of 5601) of cases PCP
did not initially contemplate referral to specialist, but
as a result of eConsult, one was subsequently made
[17]. The authors summarise that the delay in referral
can have significant and detrimental health conse-
quences for the patient.

In the analysis of the “decision to refer to an ortho-
paedic surgeon” one patient case was labelled as
“other”. This patient in question was a patient who
had previous surgical fixation of his patella that was
performed in Ottawa. This patient had original follow
up in Ottawa by the operating surgeon, but was sub-
sequently incarcerated in the local correctional facility
in Nunavut. To transport him to Ottawa for follow up
appointment required two guards as escorts, adding
cost and great logistical effort to the medial travel out
of the territory. By using eConsult, this in-person follow
up visit was avoided, negating the substantial systemic
burden and travel costs associated.

It is interesting to note that the majority of eConsult
cases (70%) from Nunavut involved fracture care and
general management questions. There are currently no
full-time practicing orthopaedic surgeons in the terri-
tory. Therefore, access to in-person surgical care is
limited to a few weeks each year when visiting

surgeons run scheduled clinics, or accomplished at
great cost via medical evacuation to a larger centre
in the south. This means that even basic management
and follow-up questions normally answered by an
orthopaedic surgeon in less remote settings, require
PCP management. Although no direct studies exist to
our knowledge that compare outcomes whether direct
care was provided by Orthpaedic Surgeon vs PCP get-
ting advice from surgeon and providing care, recent
publications in General Surgery literature show non-
inferiority of 94% when comparing telemedicine vs in
person consult [18]. In addition, Higgins et al recently
published on use of mobile app for home monitoring
for post op anterior cruciate ligament reconstruction
(ACL) vs conventional in person follow up and found
that there was no difference between groups in clin-
ical outcome measures or complication rates [19]. This
circumstance further reinforces the ongoing utility of
eConsults for this demographic.

Lastly, the use of eConsult offers potential direct
cost savings to the system. Although the proper cost
analysis for direct and indirect savings is beyond the
scope of the present study, simple calculations of cost
savings can be inferred. The 2016-2017 Annual Report
from the Department of Health in Nunavut [20], states
that more than one third of the $371 M health care
budget was spent on medical travel ($74 M) and phy-
sician and hospital services ($62 M) outside of the
territory. In this time period, there were more than
32,000 medical travel related trips, at an average cost
of $2,285.31 per trip. This number is even higher if the
trip in question is to a larger centre for specialist care,
as there are often ancillary costs associated with
escorts and interpreters and can be as high as
$22,000 per transport [21]. A previous cost analysis of
eConsult delivery in Nunavut in the context of specia-
list care estimated a savings of $1,191.30 per eConsult



rendered [10]. In addition, recent published data from
interviews of 90 air evacuation decision makers from
Nunavut, found that lack of expertise available, i.e. no
specialist, was a frequent reason for making
a transport decision [21]. If, according to the current
study, in-person consultation can be avoided in 62% of
the cases, significant savings could be appreciated in
the orthopaedic surgery context. We can further spec-
ulate that less procedurally-focused specialities may
obviate an even greater percentage of otherwise
undertaken in-person consults. This may help the
health authorities to channel more resources towards
remote consults instead of evacuation flight to south-
ern cities.

Remote health care in Arctic region and its chal-
lenges are not unique to Canada and Nunavut. Similar
challenges of remoteness and access to orthopaedic
specialist in Norway were recently published showing
cost effectiveness of telemedicine [22]. Although cost
effective, this system requires both patient and/or PCP
and the specialist to connect at the same time. The
advantage of eConsult is that they do not need to
have simultaneous time commitment. In addition, the
remoteness of the Arctic communities in Canada,
Alaska, Norway, Sweden, Greenland and Iceland
aided in the curtailing of the COVID-19 pandemic as
they fared better than the southern regions of the
same country [23], further justifying the use of
eConsult as a distancing measure.

There are limitations to the present study. In its
current form, only physicians and nurse practitioners
may access the Champlain BASE™ service, while many
small communities rely only on nurses to provide in
person full-time health care to the community. This
study is also limited by a lack of objective follow up
data, as repeat visits for the same patient are not
currently a component of the Champlain BASE™ ser-
vice. In addition, there is no method to ensure that the
PCPs have implemented the advice given by the spe-
cialist. Any study concerning a small population will be
somewhat limited by its sample size. Regarding ortho-
paedic care in Nunavut, this issue is compounded by
fact that many orthopaedic cases are ipso facto inap-
propriate for eConsult (emergencies, clear surgical
indications, etc.). These cases are typically handled
directly via telephone call to an “on-call” surgeon,
where rapid decisions regarding transport and/or
initial care can be made.

Universal Health Care systems such as Canada’s face
many challenges, not least of which is the issue of long
wait times. Therefore, innovative solutions to reduce
these wait times are needed. In the Canadian North,
this is even more relevant, as distance, remoteness, and

INTERNATIONAL JOURNAL OF CIRCUMPOLAR HEALTH e 7

low population density make access to specialist health
care even more challenging. The eConsult service stu-
died here promises to play a role in reducing wait times
and potentially lowering cost associated with travel to
seek specialist care.

Conclusions

The eConsult service studied is efficient, spares unneces-
sary face-to-face consultation with orthopaedic surgery,
catches important referrals that would have otherwise
been missed, saves the time of patients, PCPs, and specia-
lists, and has enormous potential to reduce health care
costs, especially in remote and rural contexts like Nunavut.
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