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Purpose: In Canada, accessing specialty services remains a significant challenge, leading to growing wait times for specialist care. To
address this concern, the Champlain Building Access to Specialists through eConsultation (BASE) service was introduced. The
Champlain BASE eConsult service is a secure web-based program that enables access to medical specialists by PCPs. The primary
objective is to investigate the types of questions primary care providers (PCP) are asking ophthalmologists through the BASE service.
Patients and Methods: Descriptive and retrospective analysis of 116 eConsults sent from PCPs to the ophthalmology specialty
between January and December 2022, within the Champlain region, covering ~ 1.3 million people in Eastern Ontario. Using two
validated taxonomies, the “content” and “type” of questions asked were coded. A closeout survey was used to determine PCP’s
subsequent course of action, referral outcomes, and perceived helpfulness of eConsult responses.

Results: 116 eConsults (37 pediatric; 79 adult) were reviewed with an average patient age of 36.8 years. The most common types of
questions asked related to general management (61%) and referral appropriateness (43%). The most common content questions related
to other non-specified content — adults (28%), lid lesions (24%) and other non-specified content — pediatrics (12%). The ophthalmol-
ogist’s median response time was 0.67 days (16.1 hours) after eConsult creation, with 84% of responses being received within seven
days. PCPs received a new or additional course of action in 47% of cases. Unnecessary in-person referrals were avoided in 44% of
cases. Over 88% of cases were rated at least 4/5 in value, and in 94% of eConsults, the ophthalmologists’ recommendations were
accepted.

Conclusion: The use of the eConsult service improves access to ophthalmologists by providing quicker, helpful, and generally
accepted specialist advice while decreasing the requirement for patients to attend in-person consultations.

Plain Language Summary: In Canada, long wait times to see specialists like eye doctors are a significant concern for patients. Our
study looked at how family doctors and nurse practitioners used an eConsult service to ask eye doctors questions about how to manage
their patients’ eye issues. We examined how many in-person referrals were prevented, how helpful the service was to the family
doctors and nurse practitioners, and how quickly they received responses. We found that the online service helped patients get faster
advice from eye doctors and reduced the need for in-person visits. The family doctors and nurse practitioners felt that the service was
useful for their own learning and improved their ability to manage eye issues for future patients.
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Introduction
In Canada, access to specialty services continues to be a significant challenge. As a result, wait times to see a specialist in
the outpatient setting continue to grow. An ophthalmologist is a specialist within the field of medicine who treats diseases
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of the eye. Because there is limited ophthalmology instruction in medical school and family medicine training, many
family medicine residents have low confidence in managing ocular conditions. In 2019, there were 3.27 ophthalmologists
per 100,000 people in Ontario.! Furthermore, in 2020, the total number of ophthalmology assessments (in-person and
virtual visits) was 2.02 million.? As a result, the median wait time from referral by primary care provider (PCP) until the
patient seeing an ophthalmologist was 16.3 weeks, in 2022.> This is in comparison to 4.5 weeks, 30 years prior.> The
Champlain Building Access to Specialists through eConsultation (Champlain eConsult BASE™) service was created to
address this wait time concern.* As defined by Vimalananda et al (2015),” electronic consultation (eConsult) is
“asynchronous, consultative, provider-to-provider communications within a shared electronic health record (EHR) or
web-based platform.”

The Champlain eConsult BASE™ service has been shown by numerous studies analyzing eConsults sent by PCPs to
a specific specialty service to not only reduce the need for patients to attend in-person specialist visits but also to provide
timely, expert advice from specialists to support clinical decision making.® ' Furthermore, a study by Liddy et al (2019)

E™ service

that evaluated eConsults and learning between PCPs and specialists found that the Champlain eConsult BAS
provided educational value for PCPs and improved inter-provider collegiality.'® Ultimately, a decrease in unnecessary
referrals to specialists will allow for reduced wait times, late diagnoses, and poor patient health outcomes. To the best of
our knowledge there are no other studies that have specifically investigated the impact of eConsults sent by PCPs to
ophthalmologists.

The objectives of this study were to 1) investigate the types of questions PCPs are asking ophthalmologists
through the eConsult system; 2) determine the number of referrals that PCPs initiated following the initial eConsult
response; 3) determine the number of eConsults with ophthalmologists’ recommendations that were accepted by the
PCP; 4) determine the difference between the time an eConsult is submitted by a PCP and the first response is
received from the ophthalmologist; 5) determine the difference between the time an eConsult was assigned to an
ophthalmologist and the first response was received; 6) determine how helpful the PCPs felt that the eConsult

response was.

Materials and Methods

Study Design

This study is a descriptive, retrospective analysis of the eConsults sent from PCPs to the ophthalmology specialty
through the Champlain eConsult BASE™ service within Eastern Ontario, between January to December 2022. All cases
sent during this time period were included in the analysis. PCPs are free to submit a consultation at their discretion when
they believe an eConsult would be beneficial.

The Champlain eConsult BASE™ service was created by Dr. Clare Liddy and Dr. Erin Keely.* The protocol for the
Champlain eConsult BASE™ service, a secure web-based program that enables access to medical specialists by PCPs,
has been published by Keely et al (2013)* and is as follows: 1) a PCP submits a patient-specific clinical question to an
ophthalmologist by creating a clinical case in the internet service; 2) in addition to the health history, the PCP then has
the option to include additional patient information (ie images, laboratory results, previous reports) as an attachment; 3)
the eConsult is then assigned to an ophthalmologist; 4) the ophthalmologist receives a notification with a link to the
eConsult by email; 5) the ophthalmologist can respond with specific management recommendations, requests for
additional information, or recommendation of a formal referral. Once the consultation is completed, the PCP completes
a mandatory five-question closeout survey. Pro-rated to self-reported time spent consulting, the ophthalmologist is
remunerated at $200 per hour by the Ontario Ministry of Health.'’

Study Setting, Population and Size

The Champlain eConsult BASE™ service population is within the Champlain region, covering about 1.3 million people
in Eastern Ontario.® About fifty percent of the Champlain population lives within the city of Ottawa, and about
fifty percent live in communities extending up to two hours away by car.’
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Data Collection

Data was collected and stored securely in a Microsoft SharePoint site, accessed through HealthCare Works.* Data
collected by the eConsult service at the time of eConsult includes PCP type (family physician or nurse practitioner),
patient age, patient gender, specialty referred to, self-reported response time by specialist, questions asked by PCPs, and
responses by specialist.* Additional data collected via the closeout survey includes the outcomes of the eConsult and PCP
satisfaction with responses.* A Likert scale was used to answer questions #3 and #4. No identifying patient data were
included for analysis.

Data Analysis
Data were analyzed retrospectively by two reviewers (J.B. and A.T.) using two validated taxonomies: the International
Classification of Primary Care-3 (ICP-3) and the Taxonomy of Generic Clinical Questions (TGCQ).'%'*'* The ICP-3
was used to inform the “content” of the questions, and the TGCQ was used to inform the “type” of questions asked.'®
Furthermore, the eConsult system records the timing for eConsult response to be received by the PCP. The scales were
modified to comprise the relevant clinical topics and question types.' During the validation phase, the first 30 eConsults
were coded by the primary care resident (J.B.) and ophthalmologist (A.T.) and merged to assess the level of agreement
between the two coders. Coding discrepancies were resolved between the two coders and then J.B. proceeded to code the
remaining eConsults.

The mandatory close-out survey was used to determine eConsult outcomes and perceived helpfulness. A descriptive
analysis was conducted to describe the responses to the closeout survey.

Results

Of the 116 submitted eConsults, there were 70 (60.3%) female and 46 (39.7%) male patients, with an average age of 36.8
years. The median time for the PCP to receive a response after eConsult creation was 0.67 days (mean 4.75; SD 9.26;
range 49.23). The median time difference between the eConsult assignment to an ophthalmologist and the first response
received by the PCP was 0.43 days (mean 2.63; SD 5.12; range 29.90). The median amount of time required for an
ophthalmologist to write their response was 15 minutes (mean 17.53; SD 9.14; range 80.00). 84% (97/116) of
ophthalmologist responses were received within 7 days of the eConsult being created. Four cases took longer than 30
days for a response to be received from an ophthalmologist after the case had been assigned.

The most frequent question type asked was classed as “management - general management” (61%). The second most
common question asked was classified as “management - should I refer” (43%) (Figure 1). Often, more than one type of
question was asked per eConsult. A common theme for general management questions was a request for guidance on
management after providing a description of the clinical presentation, which often was also accompanied by request for
diagnosis clarification. For example, there was a patient who had presented with a one-day history of non-painful red eye
and their PCP wrote “please advise on possible diagnosis and management.” Alternative phrases included, “would be
grateful for your expert thoughts,” and “what would be the next steps for management.” Another theme was request for
recommendations as to what further investigations or work-up would be necessary. As well, there were numerous
questions related to chronic lid lesions and clarification on their management. For example, a patient with recurring
chalazion had attempted a few weeks of polysporin and warm compresses. The PCP questioned what the next steps
would be due to the persistent nature.

The most frequent content questions were those related to other non-specified content for adults (28%), the second
most common questions related to lid lesions (24%), and the third were pediatric other non-specified content (12%)
(Figure 2). Figure 3 illustrates the subcategory of content questions for “other non-specified content for adults.” For
“pediatric other non-specified content” there were a further 14 individual clinical subcategories, including: nasolacrimal
duct obstruction, family history of albinism, convergency insufficiency, conjunctival lesion, bloody tears, foreign body,
blepharitis, lid excoriation, scleral melanocytosis, pupil abnormality, dry eye, ocular HSV, iris nevus, and possible

Horner’s syndrome (Figure 4).
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Figure | Type of question asked by PCPs of ophthalmologists via the eConsult system. Numbers on the X-axis represent numbers of cases for each category.
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Figure 2 Content of question asked PCPs of ophthalmologists via the eConsult system. Numbers on the X-axis represent numbers of cases for each category.

Post-eConsult Survey

With regards to outcomes based on the information received from the eConsult (Figure 5), nearly all PCPs received
useful advice. Of the remainder, one PCP commented “I did not find the response helpful” but they did not elaborate
further.

There was a total of 41 in-person referrals initiated by PCPs following the initial eConsult response (Figure 6). Of
those, 95% of referrals were originally contemplated and found to still be needed. Of all eConsults, 2% of referrals were
not originally contemplated, but the eConsult resulted in a referral being initiated.

PCPs ranked the overall helpfulness of the eConsult service using a Likert scale ranging from 1 (minimal) to 5
(valuable). 88% of PCPs ranked the eConsult service a 4 (25%) or a 5 (75%) for its helpfulness. In 94% of eConsults, the
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Figure 3 Content of questions subcategory for questions coded as “other non-specified — adult”. Numbers on the X-axis represent numbers of cases for each category.

ophthalmologists’ recommendations were accepted by the PCP. This included those who reported accepting the
recommendations or agreed to make a referral as per the ophthalmologist’s recommendations.

Discussion

Main Findings

As demonstrated by previous studies,” > our study illustrates the positive impact that the eConsult system can have on
both quicker access to specialist advice and PCPs’ ensuing decision making with regards to in-person referrals. Although
wait time for an in-person consult with an ophthalmologist in Ontario was 16.3 weeks in 2022, the median time for
response to an eConsult was significantly quicker at 16.7 hours post-creation. In cases where in-person referral was not
required, this service allowed for PCP lead management to be initiated sooner. In some cases where referral was
warranted, the ophthalmologist would request a referral be sent to them, therefore streamlining the process.

This study further shows that eConsults are generally perceived as valuable by PCPs, since nearly all recommenda-
tions made by ophthalmologists were accepted. The eConsult system prevented unnecessary referral in 44% of cases.
Therefore, patients were able to avoid waiting for and traveling to an in-person appointment. As well, ophthalmologist’s
clinic time was not consumed by unnecessary referrals.

PCPs play an important role in managing patients with common ocular conditions, including dry eye syndrome,
blepharitis, styes, chalazion, conjunctivitis, congenital nasolacrimal duct obstruction, superficial foreign bodies, corneal
abrasion, and subconjunctival hemorrhage.”® The most common questions asked by PCPs pertained to general
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Figure 4 Content of questions subcategory for questions coded as “other non-specified — pediatric”. Numbers on the X-axis represent numbers of cases for each category.

M | was able to confirm a course of action that | originally had in mind
M | got good advice for a new or additional course of action that | will be
implementing

M | got good advice for a new or additional course of action that | am not
able to implement

m None of the above (please comment)

Figure 5 Outcomes of eConsult system on course of action implemented by PCP.

M Referral was originally contemplated but now avoided at this stage

m Referral was originally contemplated and is still needed

M Referral was not originally contemplated and is still not needed
Referral was not originally contemplated, but eConsult resulted in a

referral being initiated

W Other

Figure 6 Results of eConsult system on the decision of the PCP to refer to ophthalmologist.
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management of a broad range of common ocular conditions and query as to weather a referral would be warranted. One
study completed a systematic review that demonstrated that the amount of ophthalmology teaching in medical schools
has been declining globally for the last two decades.”’ On average, only 26.4% of students felt confident in their
ophthalmology knowledge.?' Similarly, another study found that although the number of hours of ophthalmology training
received by family medicine residents during medical school met the International Council of Ophthalmology Task Force
recommendations, 80% of family medicine residents reported to be uncomfortable in handling treatable ocular
conditions.”? Additionally, they found that except for dry eyes and conjunctivitis, residents felt “moderately comfortable”
or less with managing all other conditions in their study.”* A possible explanation for our findings of heterogenicity
among the content of questions asked (both for adults and pediatrics), as well as the focus on general management and
referral appropriateness, could be in relation to the PCP’s perceived skill level and confidence in managing these ocular
conditions.

In 2% of cases, patients were referred to an ophthalmologist because of the eConsult recommendation despite
a referral not initially being planned. For two of the six cases of binocular diplopia (Figure 2), the ophthalmologists
advised urgent referral. One ophthalmologist’s response stated, “any new, sudden persistent diplopia should be evaluated
in the emergency room for quick access to imaging and neurology consultation.” These cases illustrate the importance of
PCP confidence regarding referral decision-making in ensuring urgent cases reach specialist care in a timely manner. As
also shown by Hadden et al (2022), the eConsult service helps to detect referrals that would have otherwise been missed.
Similarly, two recent studies found that eConsult is an effective and cost-efficient way to provide timely care for eye

issues.?>24

Implications

Generally, not only do eConsults save time for those who are involved, waitlists can become shorter for patients who do
require specialist consultation by reducing the number of unnecessary referrals. Furthermore, nearly half of all PCPs
reported that they received good advice for a new or additional course of action that they would then implement, which
they had not considered previously. Therefore, eConsults can be used in general practice to provide valuable education
for PCPs, while also providing documentation of the consult which they can revisit. This is supported by Liddy et al
(2019), who found that virtual connection through the eConsult service led to opportunities for teaching and learning,
without providers requiring an in-person meeting.'®

Limitations

The study has a small sample size which limits its generalizability to the population in other jurisdictions. As well,
due to the possibility of eConsult response time to be greater than 30 days, it is possible that some cases requiring
urgent intervention may be delayed past a required timeframe for appropriate management. In addition, we
modified the validated ICP-3 and TGCQ taxonomies to make them more relevant for an ophthalmology study,
but this may make it more difficult to compare our findings directly with results from studies using unmodified
versions of these taxonomies. Finally, based on the amount of information provided by the PCP and the way in
which they form their question, there is room for interpretation variations by the specialist, possibly leading to
different outcomes.

Future Work/Recommendations

In Eastern Ontario, the Champlain eConsult BASE™ service has been utilized by PCPs due to the benefits of timely
access to specialist services, continued education and improved referral efficiency. Therefore, as previously suggested,
we recommend expanding the eConsult service to other jurisdictions throughout Canada.’

Secondly, the benefits of the eConsult service could be further refined with education. Further training, whether
during medical school, residency, or through implementation of a training intervention created by ophthalmologists,
should be investigated to determine its effectiveness of increasing comfort in managing and referring common ocular
conditions and preventing delays in necessary referrals.
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Conclusions

In Canada, growing wait times to see a specialist continues to be a significant concern for timely treatment and patient
health outcomes. Through the establishment of a collaborative platform between PCPs and ophthalmologists, the
Champlain eConsult BASE™ service helps to prevent unnecessary referrals to ophthalmologists, provide guidance for
care in a timely manner compared to in-person referrals, and has significant educational value as perceived by PCPs.
Additionally, the eConsult system can help to detect referrals that could be missed. Finally, efforts to improve PCP
confidence in managing a broad range of ocular conditions and referral decision-making would likely provide further
efficiency for the eConsult system.

Abbreviations
BASE, Building Access to Specialist Care via eConsult; ICP-3, International Classification of Primary Care-3; PCP,
Primary care provider; TGCQ, Taxonomy of Generic Clinical Questions.
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