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ABSTRACT
Background: Orange County’s residents have difficulty
accessing timely, quality, affordable specialty care
services. As the county’s only academic health system,
the University of California, Irvine (UCI) aimed to improve
specialty care access for the communities it serves by
implementing an electronic consultations (eConsults)
program that allows primary care providers (PCPs) to
efficiently receive specialist recommendations on referral
problems that do not require an in-person evaluation.
Objective: To implement an eConsults program at the UCI
that enhances access to and the delivery of coordinated
specialty care for lower-complexity referral problems.
Methods: We developed custom solutions to integrate
eConsults into UCI’s 2 electronic health record platforms.
The impact of the eConsults program was assessed by
continuously evaluating usage and outcomes. Measures
used to track usage included the number of submitted
eConsult requests per PCP, the number of completed
responses per specialty, and the response time for
eConsult requests. Outcome measures included the

O

range County’s growing, aging, and diverse population is driving an increased demand for health
care.1 But with the county’s high cost of living and
worsening shortage of physicians,1-3 many of its residents
are struggling to access timely, quality, affordable care.
Access to specialty care services is especially frustrating
for many patients and their providers, both primary care
providers (PCPs) and specialists, due to problems with
the referral process. Many patients experience increased
wait times for a visit with a specialist due to poor communication between providers, insufficient guidance on
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specialist recommendation (eg, in-office visit, consultation
avoided) and physician feedback.
Results: Over 4.5 years, more than 1400 successful
eConsults have been completed, and the program has
expanded to 17 specialties. The average turnaround time
for an eConsult response across all specialties was 1
business day. Moreover, more than 50% of the eConsults
received specialty responses within the same day of the
eConsult request. Most important, about 80% of eConsult
requests were addressed without the need for an in-office
visit with a specialist.
Conclusion: The enhanced access to and the delivery of
coordinated specialty care provided by eConsults resulted
in improved efficiency and specialty access, while likely
reducing costs and improving patient satisfaction. The
improved communication and collaboration among
providers with eConsults has also led to overwhelmingly
positive feedback from both PCPs and specialists.
Keywords: electronic consultation; access to care; primary
care; specialty referral; telehealth.

the information or diagnostic results needed by specialists, and lack of care coordination.4-6 One promising
approach to overcome these challenges is the use of an
electronic consultation, or eConsult, in place of a standard in-person referral. An eConsult is an asynchronous,
non-face-to-face, provider-to-provider exchange using a
secure electronic communication platform. For appropriate referral problems, the patient is able to receive timely
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access to specialist expertise through electronic referral
by their PCP,7-9 and avoid the time and costs associated
with a visit to the specialist,10,11 such as travel, missed
work, co-pays, and child-care expenses. Clinical questions addressed using an eConsult system subsequently
free up office visit appointment slots, improving access
for patients requiring in-office evaluation.8,12
Orange County’s only academic health system, the
University of California, Irvine (UCI), serves a population
of 3.5 million, and its principal priority is providing the
communities in the county (which is the sixth largest
in United States) and the surrounding region with the
highest quality health care possible. Thus, UCI aimed
to improve its referral processes and provide timely
access to specialty care for its patients by implementing
an eConsults program that allows PCPs to efficiently
receive specialist recommendations on referral problems
that do not require the specialist to evaluate the patient
in person. This report describes our experiences with
developing and implementing a custom-built eConsults
workflow in UCI’s prior electronic health record (EHR)
platform, Allscripts, and subsequently transitioning our
mature eConsults program to a new EHR system when
UCI adopted Epic. UCI is likely the only academic medical
center to have experience in successfully implementing
eConsults into 2 different EHR systems.

Setting
UCI’s medical center is a 417-bed acute care hospital
providing tertiary and quaternary care, ambulatory and
specialty medical clinics, behavioral health care, and
rehabilitation services. It is located in Orange, CA, and
serves a diverse population of 3.5 million persons with
broad health care needs. With more than 400 specialty
and primary care physicians, UCI offers a full scope of
acute and general care services. It is also the primary
teaching location for UCI medical and nursing students,
medical residents, and fellows, and is home to Orange
County’s only adult Level I and pediatric Level II trauma
centers and the regional burn center.

eConsults Program
We designed the initial eConsults program within UCI’s
Allscripts EHR platform. Our information technology
116  JCOM May/June 2020
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(IT) build team developed unique “documents-based”
eConsults workflows that simplified the process of initiating requests directly from the EHR and facilitated rapid
responses from participating specialties. The requesting provider’s eConsults interface was user-friendly, and
referring providers were able to initiate an eConsult easily by selecting the customized eConsult icon from the
Allscripts main toolbar. To ensure that all relevant information is provided to the specialists, condition-specific
templates are embedded in the requesting provider’s
eConsults workflow that allow PCPs to enter a focused,
patient-specific clinical question and provide guidance
on recommended patient information (eg, health history,
laboratory results, and digital images) that may help the
specialist provide an informed response. The eConsult
templates were adapted from standardized forms developed by partner University of California Health Systems in
an initiative funded by the University of California Center
for Health Quality and Innovation.
To facilitate timely responses from specialists, an innovative notification system was created in the responding
provider’s eConsults workflow to automatically send an
email to participating specialists when a new eConsult
is requested. The responding provider’s workflow also
includes an option for the specialist to decline the eConsult if the case is deemed too complex to be addressed
electronically. For every completed eConsult that does
not result in an in-person patient evaluation, the requesting provider and responding specialist each receives a
modest reimbursement, which was initially paid by UCI
Health System funds.

Implementation
The design and implementation of the eConsults program
began in November 2014, and was guided by a steering
committee that included the chair of the department of
medicine, chief medical information officer, primary care
and specialty physician leads, IT build team, and a project
manager. Early on, members of this committee engaged
UCI leadership to affirm support for the program and
obtain the IT resources needed to build the eConsults
workflow. Regular steering committee meetings were
established to discuss the design of the workflow, adapt
the clinical content of the referral templates, and develop
www.mdedge.com/jcomjournal
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• Steering committee formed
• UCI leadership engaged for support
• eConsults workflow defined
• Condition-specific templates adapted
• Plan for provider reimbursement developed

Build

•e
 Consults workflow and specialist notification system
created in Allscripts platform
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• Failure points identified
• Feedback from users

Go Live

Expansion

• Training and orientation of PCPs and participating specialists
• eConsults Program publicized
• eConsults launched in 3 specialties

• eConsults launched in 17 total specialties

Figure 1. Timeline of eConsults program implementation at University of California, Irvine (UCI). PCPs, primary care providers.

a provider reimbursement plan. After completion of the
workflow build, the eConsults system was tested to identify failure points and obtain feedback from users. Prior
to going live, the eConsults program was publicized by
members of the steering committee through meetings
with primary care groups and email communications.
Committee members also hosted in-person training and
orientation sessions with PCPs and participating specialists, and distributed tip sheets summarizing the steps to
complete the PCP and specialist eConsult workflows.
The eConsults workflow build, testing, and launch
were completed within 5 months (April 2015; Figure 1).
eConsults went live in the 3 initial specialties (endocrinology, cardiology, and rheumatology) that were interwww.mdedge.com/jcomjournal

ested in participating in the first wave of the program.
UCI’s eConsults service has subsequently expanded
to 17 total specialties (allergy, cardiology, dermatology,
endocrinology, gastroenterology, geriatrics, gynecology,
hematology, hepatology, infectious disease, nephrology,
neurology, palliative care, psychiatry, pulmonary, rheumatology, and sports medicine).
Two and half years after the eConsults program was
implemented in Allscripts, UCI adopted a new EHR
platform, Epic. By this time, the eConsults service had
grown into a mature program with greater numbers of
PCP users and submitted eConsults (Figure 2). Using
our experience with the Allscripts build, our IT team was
able to efficiently transition the eConsults service to the
Vol. 27, No. 3 May/June 2020 JCOM  117
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marily obtained by soliciting feedback from individual
eConsult users.
Implementation of this eConsults program constituted a quality improvement activity and did not require
Institutional Review Board review.
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Figure 2. eConsults program growth by number of users and
eConsults submitted from initial implementation in Allscripts to the
transition from Allscripts to Epic.

new EHR system. In contrast to the “documents-based”
eConsult workflows on Allscripts, our IT team utilized an
“orders-based” strategy on Epic, which followed a more
traditional approach to requesting a consultation. We
re-launched the service in Epic within 3 months (February
2018). However, both platforms utilized user-friendly
workflows to achieve similar goals, and the program has
continued to grow with respect to the number of users
and eConsults.

Measurement/Analysis
The impact of the program was assessed by continuously evaluating usage and outcomes. Measures used
to track usage included the number of PCP users, the
number of submitted eConsult requests per PCP, and
the number of requests per specialty. The response time
for eConsult requests and the self-reported amount of
time spent by specialists on the response were also
tracked. Outcome measures included the specialist recommendation (eg, in-office visit, consultation avoided)
and physician feedback. Provider satisfaction was pri118  JCOM May/June 2020
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Since the program was launched in April 2015, more than
1400 eConsults have been completed across 17 specialties (Figure 3). There were 654 completed eConsults
on the Allscripts platform, and 808 eConsults have been
completed using the Epic platform to date. The busiest eConsult specialties were endocrinology (receiving
276, or 19%, of the eConsults requests), hematology
(receiving 249 requests, or 17%), infectious disease
(receiving 244 requests, or 17% ), and cardiology (receiving 148 requests, or 10%).
The self-reported amount of time specialists spent on
the response was different between the 2 EHR systems
(Figure 4). On Allscripts, specialists reported that 23%
of eConsults took 10 minutes or less to complete, 47%
took 11 to 20 minutes, 23% took 21 to 30 minutes, and
7% took more than 30 minutes. On Epic, specialists
reported that 42% of eConsults took 10 minutes or less
to complete, 44% took 11 to 20 minutes, 12% took 21 to
30 minutes, and 2% took more than 30 minutes. This difference in time spent fielding eConsults likely represents the
subtle nuances between Allscripts’ “documents-based”
and Epic’s “orders-based” workflows.
As a result of the automated notification system that
was introduced early in the eConsults implementation
process on Allscripts, the specialty response times
were much faster than the expected 3 business days’
turnaround goal instituted by the Center for Health
Quality and Innovation initiative, regardless of the EHR
platform used. In fact, the average turnaround time
for an eConsult response across all specialties was
1 business day, which was similar for both EHR systems
(Figure 5). Furthermore, more than 50% of the eConsults
on both EHR systems received specialist responses
within the same day of the eConsult request (63% on
Allscripts, 54% on Epic). There was a small decrease
in the percentage of same-day responses when we
transitioned to Epic, likely because the functionality of
www.mdedge.com/jcomjournal
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Figure 3. eConsult volume on Allscripts and Epic platforms. A total of 1462 eConsults were completed across 17 specialties, with 654
completed on Allscripts and 808 completed on Epic.

an automated notification email could not be restored in
Epic. Regardless, the specialty response times on Epic
remained expeditious, likely because the automated notifications on Allscripts instilled good practices for the specialists, and regularly checking for new eConsult requests
became an ingrained behavior.
Our most important finding was that approximately
80% of eConsult requests were addressed without the
need for an in-office visit with a specialist. This measure
was similar for both EHR platforms (83% on Allscripts and
78% on Epic).
Provider feedback has been overwhelmingly positive.
PCPs are impressed with the robust educational content
of the eConsult responses, since the goal for specialists
is to justify their recommendations. Specialists appreciate the convenience and efficiency that eConsults offer,
as well as the improved communication and collaboration
among physicians. eConsults have been especially benwww.mdedge.com/jcomjournal

eficial to PCPs at UCI’s Family Health Centers, who are
now able to receive subspecialty consultations from UCI
specialists despite insurance barriers.

Discussion
Our eConsults program uniquely contrasts with other
programs because UCI is likely the only academic
medical center to have experience in successfully
incorporating eConsults into 2 different EHR systems:
initial development of the eConsults workflow in UCI’s
existing Allscripts EHR platform, and subsequently transitioning a mature eConsults program to a new EHR
system when the institution adopted Epic.
We measured the impact of the eConsults program
on access to care by the response time for eConsult
requests and the percentage of eConsults that averted
an in-office visit with a specialist. We found that the
eConsults program at UCI provided our PCPs access
Vol. 27, No. 3 May/June 2020 JCOM  119
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Figure 4. Responding specialists’ self-reported time for completing an eConsult response on Allscripts (outer ring) and Epic (inner ring).

to specialist consultations in a timely manner, with
much shorter response times than standard in-person
referrals. The average turnaround time for an eConsult
response we reported is consistent with findings from
other studies.12-15 Additionally, our program was able to
address about 80% of its eConsults electronically, helping to reduce unnecessary in-person specialist referrals. In the literature, the percentage of eConsults that
avoided an in-person specialist visit varies widely.8,12-16
We reported very positive feedback from both PCPs
and specialists on UCI’s eConsults service. Similarly, other
studies described PCP satisfaction with their respective
eConsults programs to be uniformly high,8,9,13,14,17-19 though
some reported that the level of satisfaction among specialists was more varied.18-21

Lessons Learned
The successful design and implementation of our eConsults program began with assembling the right clinical
champions and technology partners for our steering
committee. Establishing regular steering committee
120  JCOM May/June 2020
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meetings helped maintain an appropriate timeline for
completion of different aspects of the project. Engaging
support from UCI’s leadership also provided us with a
dedicated IT team that helped us with the build, training
resources, troubleshooting issues, and reporting for the
project.
Our experience with implementing the eConsults
program on 2 different EHR systems highlighted the
importance of creating efficient, user-friendly workflows
to foster provider adoption and achieve sustainability.
Allscripts’ open platform gave our IT team the ability
to create a homegrown solution to implementing an
eConsult model that was simple and easy to use. The
Epic platform’s interoperability allowed us to leverage
our learnings from the Allscripts build to efficiently implement eConsults in Epic.
We also found that providing modest incentive payments or reimbursements to both PCPs and specialists
for each completed eConsult helps with both adoption and
program sustainability. Initially, credit for the eConsult work
was paid by internal UCI Health System funds. Two payers,
www.mdedge.com/jcomjournal
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Figure 5. Turnaround time for eConsult responses on Allscripts (outer ring) and Epic (inner ring).

UC Care (a preferred provider organization plan created
just for the University of California) and more recently, the
Centers for Medicare & Medicaid Services, have agreed
to reimburse for outpatient eConsults. Securing additional
payers for reimbursement of the eConsult service will not
only ensure the program’s long-term sustainability, but also
represents an acknowledgment of the value of eConsults
in supporting access to care.

Applicability
Other health care settings that are experiencing issues
with specialty care access can successfully implement
their own eConsults program by employing strategies
similar to those described in this report—assembling the
right team, creating user-friendly workflows, and providing
incentives. Our advice for successful implementation is to
clearly communicate your goals to all involved, including
primary care, specialists, leadership, and IT partners, and
establish with these stakeholders the appropriate support
and resources needed to facilitate the development of the
program and overcome any barriers to adoption.
www.mdedge.com/jcomjournal

Current Status and Future Directions
Our future plans include continuing to optimize the Epic
eConsult backend build and workflows using our experience in Allscripts. We have implemented eConsult workflows for use by graduate medical education trainees and
advanced practice providers, with attending supervision.
Further work is in progress to optimize these workflows,
which will allow for appropriate education and supervision
without delaying care. Furthermore, we plan to expand the
program to include inpatient-to-inpatient and emergency
department-to-inpatient eConsults. We will continue to
expand the eConsults program by offering additional specialties, engage providers to encourage ongoing participation, and maximize PCP use by continuing to market the
program through regular newsletters and email communications. Finally, the eConsults has served as an effective, important resource in the current era of COVID-19 in
several ways: it allows for optimization of specialty input in
patient care delivery without subjecting more health care
workers to unnecessary exposure; saves on utilization of
precious personal protective equipment; and enhances
Vol. 27, No. 3 May/June 2020 JCOM  121
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our ability to deal with a potential surge by providing access
to specialists remotely and electronically all hours of the
day, thus expanding care to the evening and weekend
hours.
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