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BACKGROUND: eConsult programs have been instituted
to increase access to specialty expertise. Opt-in choice
eConsult programs maintain primary care physician
(PCP) autonomy to decide whether to utilize eConsults
versus traditional specialty referrals, but little is known
about how this intervention may impact PCP eConsult
adoption and traditional referral demand.
OBJECTIVE: We assessed the feasibility of implementing
an opt-in choice eConsult program and examined wheth-
er this intervention reduces demand for in-person visits
for primary care patients requiring specialty expertise.
DESIGN: Stepped-wedge, cluster randomized trial con-
ducted from July 2018 to June 2019.
PARTICIPANTS:Sixteen primary care practices in a large,
urban academic health care system.
INTERVENTION: Our intervention was an opt-in choice
eConsult available in addition to traditional specialty re-
ferral; our implementation strategy included in-person
training, audit and feedback, and incentive payments.
MAIN MEASURES: Our implementation outcome mea-
sure was the eConsult rate: weekly proportion of
eConsults per PCP visit at each site. Our intervention
outcome measure was traditional referral rate: weekly
proportion of referrals per PCP visit at each site. We also
assessed PCP experiences with questionnaires.
KEY RESULTS: Of 305,915 in-person PCP visits, there
were 31,510 traditional referrals to specialties participat-
ing in the eConsult program, and 679 eConsults. All but
one primary care site utilized the opt-in choice eConsult
program, with a weekly rate of 0.05 eConsults per 100
PCP visits by the end of the study period. The weekly rate
of traditional referralswas 11 per 100 PCPvisits at the end
of the study period; this represents a significant increase
in traditional referral rate after implementation of
eConsults. PCPs were generally satisfied with the
eConsult program and valued prompt provider-to-
provider communication.
CONCLUSIONS: Implementation of an opt-in choice
eConsult program resulted in widespread PCP adoption;
however, this did not decrease the demand for traditional
referrals. Future studies should evaluate different strate-
gies to incentivize and increase eConsult utilization while
maintaining PCP choice.
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INTRODUCTION

Health care systems face a mismatch between supply and
demand for specialty care, resulting in inadequate access to
specialty expertise. To increase specialty access, institutions
may implement eConsult programs: asynchronous, provider-
to-provider communication that addresses patient care and
may eliminate need for in-person visits.1 Health system-
based eConsult programs have been instituted using two
models2, 3: (1) integrated into default referral processes, with
all primary care physicians’ (PCPs) requests initiated through
eConsults and specialists determining whether in-person visits
are required, or (2) opt-in choice of eConsult in addition to
traditional referrals.
These two different eConsult models can be examined

using insights from behavioral economics,4 as they employ
different choice architecture to influence utilization of referrals
and in-person visits. The choice architecture of an intervention
(e.g., presence of a default, opt-in or opt-out, limiting choice)
can impact decision-making. Integrated eConsult programs
restrict PCP choice and shift in-person visit decision-making
to specialists; opt-in choice eConsult programs allow PCPs to
request eConsults instead of traditional referrals, maintaining
PCP autonomy for in-person visit decision-making. Health
care systems with integrated eConsult programs have seen
reductions in demand for in-person visits and subsequent
reductions in wait time for specialty care.1, 5, 6 Systems that
have instituted opt-in choice eConsult programs have reported
that varying proportions of eConsults do not require in-person
visits (12–84%),7 but little is known about PCP adoption of
opt-in choice eConsults or about how this strategy impacts
demand for traditional referrals.8

Early adopters have described the design of eConsult pro-
grams focusing on format of eConsults, workflows, and com-
pensation; however, there are limited reports of the develop-
ment and implementation of system-specific eConsult
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programs.9, 10 In addition to intervention choice architecture,
different implementation strategies, such as customizing an
intervention to fit local needs, promotion of the intervention,
incentives, and feedback, can influence PCP decision-making.
As eConsults are instituted across health systems, it is impor-
tant to understand facilitators and barriers to successful
implementation.
The aim of our initiative was to enhance access to specialty

expertise by implementing an opt-in choice eConsult program
within a large, urban, academic health care system. Our study
evaluated the feasibility of implementing an opt-in choice
eConsult program and assessed whether introduction of the
intervention reduced demand for in-person visits for PCPs
requiring specialty expertise.

METHODS

Setting and participants

This study occurred from July 2018 through June 2019 at
Montefiore Medical Center, an academic medical center in
Bronx, NY. The system provides primary and specialty care in
a network of outpatient practices with over three million visits
annually. Primary care practices include teaching sites which
are Federally Qualified Health Centers (FQHCs) or FQHC
Look-Alikes, including medical trainees and have attending
physicians with academic appointments; neighborhood sites
which are FQHCs without trainees; and group practices with-
out trainees. Most patients (approximately 75%) are publicly
insured by Medicaid and/or Medicare. The system uses Epic
electronic medical record (EMR) software. This study was
approved by the Montefiore/Albert Einstein Institutional Re-
view Board.

Study design

We assessed our opt-in choice eConsult program using a
stepped-wedge, cluster randomized design (Fig. 1). Sixteen
internal medicine and family medicine practices were classi-
fied (teaching site, neighborhood site, group practice) and then
included in one of three clusters using stratified random

sampling with practice type as the stratifying variable. We
chose to scale our intervention using a stepped-wedge cluster
randomized design to (1) quantify demand for eConsults over
time to inform training needs for each eConsult specialty; (2)
provide on-site training for each primary care practice during
standing meetings; (3) evaluate the effect of our program on
outcomes (defined below).

Cluster 3

Cluster 2

Cluster 1

Week 1-13 Week 14-26 Week 27-39 Week 40-52

Implementa�on Phase Baseline eConsult 
Available

Figure 1 Stepped-wedged cluster implementation of eConsults over study period.
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Implementation

Our opt-in choice eConsult program was designed by an
interdisciplinary team after reviewing existing eConsult pro-
grams and the framework for establishing an e-consultation
service described by Liddy et al.1, 9–13 The eConsult team was
directed by a PCP (SR) with expertise in quality improvement
and included physician champions from primary care (JA,
JD), specialty care (YT, EE), medical informatics (MB), ad-
ministrators, and referral coordinators. A pilot program was
first tested at three primary care practices; the pilot practices
were not included in this study. The pilot program was sup-
ported by the Department of Medicine and program expansion
was supported by the Medicaid Delivery System Reform
Incentive Payments (DSRIP) program.
Primary care implementation. A focus group was held with
PCPs from five sites during a monthly PCP meeting. The
focus group was facilitated by the eConsult director (SR)
and an observer recorded participants’ responses on a white-
board. The facilitator asked: (1) What are barriers to specialty
care? (2) What is an ideal workflow for an eConsult program?
(3) What concerns do you have with an eConsult program?
The eConsult team reviewed responses using thematic analy-
sis, identifying the following areas for improvement which
informed the intervention: (1) lack of a triage system for
urgent in-person visits led to development of appointment
scheduling structure following an eConsult, (2) concern that
patient care responsibilities would be shifted from specialists
to PCPs and that appointment decision-making autonomy
would be lost led to an opt-in choice eConsult model, (3)
concern about quality of specialist eConsult recommendations
led to use of audit and feedback for eConsultant
recommendations.



PCPs at each primary care practice received an in-person
introduction to the program during monthly practice meetings
prior to local site implementation. These 30-min training
sessions were led by the eConsult program director (SR) and
framed as a quality improvement initiative for access to spe-
cialty expertise. The sessions included background on prob-
lems identified by PCPs, the eConsult workflow, and a request
for ongoing feedback to improve the program. Outcomes were
reviewed at quarterly meetings with medical directors and
administrative leaders. Additionally, PCPs received compen-
sation corresponding to 0.25 wRVU per completed eConsult.
All eConsults were reviewed weekly by the eConsult team

for audit and feedback. The eConsult director (SR) e-mailed
PCPs to discuss the following: quality of questions (e.g.,
omission of specific questions or requesting appointment on-
ly), incomplete workflows, and feedback for ambiguous
eConsult recommendations.

Specialty implementation. We identified specialties
(endoc r ino logy, hemato logy, gas t roen te ro logy,
rheumatology) with the greatest need for improvement based
on wait times and perceptions that many consult questions
could be answered without an in-person visit. eConsultants
were selected based on interest in participating. Initially, one
eConsultant was identified per specialty, with additional
eConsultants recruited as demand grew. Each specialty de-
signed their own workflow to schedule patients requiring
expedited appointments, often overbooking appointment slots.
Each eConsultant received an in-person introduction to the

program prior to formal participation, including background
on program goals, workflow training, and opportunity to ask
questions and provide suggestions. These 60-min sessions
were led by the program director (SR) for the first group of
eConsultants. New eConsultants were subsequently trained by
their same-specialty colleagues. eConsultants received com-
pensation corresponding to 0.5 wRVU per completed
eConsult. eConsultants participated in monthly meetings with
the eConsult team to review and improve outcomes, quality of
eConsult communication, and workflow. The program direc-
tor (SR) also communicated with eConsultants through e-mail
as part of the weekly audit and feedback process.

Intervention

Our intervention was our opt-in choice eConsult program. To
place an eConsult order, an EMR-based workflow was de-
signed in which the PCP completes two free-text prompts:

& “Please provide a brief summary of the patient:”

& “Please provide your questions for the eConsultant:”

The order was directed to the specialty eConsultant who
was expected to respond within three business days with free
text:

& “Assessment and recommendations:”

& “Types of recommendations provided (Select all that
apply): Tests, Treatments, Expedited appointment, Reg-
ular appointment, Procedure, Alternate specialty recom-
mended, No further evaluation needed by this specialty,
More information needed prior to recommendation.”

The “types of recommendations provided” section allowed
the eConsult team to track and review outcomes. The recom-
mendation was sent back to the PCP with opportunity for
iterative communication or to acknowledge next steps. The
eConsult communication was available in the EMR as part of
a patient’s chart. Resident physicians could place eConsult
orders under supervision of attending physicians.
PCPs could continue to use traditional referrals for specialty

in-person appointments throughout the study. In this
workflow, a PCP ordered an electronic referral after which
either the patient or referral coordinator scheduled the appoint-
ment. This process was variable between practices and spe-
cialties. If a timely appointment was not available, the PCP
often called to request an expedited appointment. The tradi-
tional referral did not require a specific consult question.
Following an in-person appointment, the progress note was
forwarded to the referring PCP; however, there was no direct
communication between the PCP and specialist.

Measures

To evaluate the implementation of our opt-in choice eConsult
program, wemeasured the eConsult rate: weekly proportion of
eConsults per primary care visit at each site. To evaluate our
intervention’s impact on demand for traditional referrals, we
measured traditional referral rate: weekly proportion of refer-
rals per primary care visit at each site. Visit, referral and
eConsult data were obtained from the EMR. Referral data
were restricted to new patient requests (no visit in the last 18
months) for eConsult-participating specialties. To assess bar-
riers and facilitators to implementation, we conducted Web-
based quarterly surveys of PCP experiences with eConsults
and traditional referrals.

Analysis

Primary care practice characteristics (frequency of visits, re-
ferrals, and eConsults) were examined using descriptive sta-
tistics. Weekly proportions of referrals and eConsults were
examined using a statistical process control p-chart. A linear
mixed model (model 1) was constructed to evaluate whether
the weekly eConsult rate differed by practice type (teaching,
neighborhood, or group), adjusted for cluster and concurrent
traditional referral rate. Linear mixed models (models 2A and
2B) were constructed to evaluate whether traditional referral
rate at each practice site decreased after implementation of the
intervention (eConsult available: no or yes), adjusted for prac-
tice type (teaching, neighborhood, or group) and cluster. In
model 2B, we examined whether the practice type modified
the traditional referral rate after implementation of the
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intervention (interaction variable for eConsult available and
practice type). In all models, to account for within-site corre-
lations over time, the covariance matrix of the error term was
assumed to be a full Toeplitz matrix, which can be viewed as
an autoregressive structure.

RESULTS

During the 12-month study period, PCPs at the 16 practices
completed 305,915 in-person visits, placed 31,510 traditional
referrals to specialties participating in the opt-in choice
eConsult program, and placed 679 eConsults. Table 1 shows
primary care practice characteristics by week before and after
implementation of our intervention. All eConsults were an-
swered within three business days (mean < 1 day). Most
eConsults (61%) resulted in recommendation without need
for in-person appointments, while 24% recommended tradi-
tional appointments and 15% recommended expedited
appointments.

Implementation

All sites but one utilized the opt-in choice eConsult program
(Table 1). The mean weekly rate of eConsults was 0 per 100
PCP visits prior to implementation (weeks 1–13) and 0.5 per
100 PCP visits after implementation of the intervention at all
sites (weeks 40–52) (Fig. 2). The weekly eConsult rate dif-
fered by practice type (controlling for concurrent referral rate
and cluster): on average, the weekly rate of eConsults in
teaching practices was 1.005 eConsults per 100 PCP visits
for every one eConsult per 100 PCP visits at group practices
(Table 2, model 1: p < 0.001); neighborhood practices had
similar eConsult adoption to group practices (Table 2, model

1: p = 0.51). On average, the weekly rate of eConsult use
increased by 0.03 per 100 PCP visits for every one traditional
referral per 100 PCP visits (Table 2, model 1: p < 0.001).

Intervention

The average weekly rate of traditional referrals was 10 per 100
PCP visits prior to implementation (weeks 1–13) and 11 per
100 PCP visits after implementation at all sites (weeks 40–52)
(Fig. 2). The average weekly rate of traditional referrals in-
creased by 1.005 per 100 PCP visits after the introduction of
eConsults, controlling for site type and cluster (Table 3, model
2A: p = 0.002).
There was an interaction between practice site type and

eConsult availability (Table 3, model 2B: coefficient for
eConsult availability with group practice as reference, p <
0.001). After implementation of eConsults, group practices’
average weekly rate of traditional referrals increased by 1.01
per 100 PCP visits; this increase was similar in neighborhood
practices (Table 3, model 2B: coefficient for neighborhood
practice and eConsult availability, p = 0.18). However, in
teaching practices, the average weekly rate of traditional re-
ferrals was 0.01 lower per 100 PCP visits compared with
group practices, indicating no net change in referral rate after
eConsult availability (Table 3, model 2B: coefficient for teach-
ing practice and eConsult availability, p = 0.02). Over the
entire study period, the average rate of referrals was lower at
teaching practices compared with group practices (Table 3,
model 2B: coefficient for teaching versus group practices = −
0.05, p = 0.01); there was no difference between rates of
traditional referral for neighborhood practices versus group
practices (Table 3, model 2B: coefficient for neighborhood
versus group practices = − 0.03, p = 0.16).

Table 1 Primary Care Practice Characteristics and Utilization of Traditional Referrals and eConsults to Participating Specialties Before and
After Introduction of the eConsult Program

Site Practice site type PCP visit, weekly mean (SD) Referral, weekly mean (SD) eConsult, weekly mean (SD)

Baseline† Intervention Baseline† Intervention Intervention

Cluster 1
1 Teaching 556 (88) 613 (81) 33 (11) 37 (12) 4 (3)
2 Neighborhood 198 (51) 233 (40) 19 (7) 27 (7) 0.2 (0.4)
3 Group 382 (65) 426 (78) 40 (6) 51 (13) 2 (1)
4 Group 352 (46) 395 (60) 33 (5) 39 (8) 0.5 (0.7)
5 Group 589 (83) 623 (89) 63 (13) 70 (12) 1 (1)
Cluster 2
6 Teaching 241 (32) 266 (29) 12 (3) 13 (5) 1 (1)
7 Teaching 317 (44) 334 (59) 14 (5) 14 (3) 3 (2)
8 Neighborhood 166 (40) 177 (39) 8 (4) 9 (3) 1 (1)
9 Group 859 (132) 927 (141) 151 (31) 165 (22) 5 (3)
10 Group 505 (71) 540 (88) 76 (15) 95 (19) 3 (2)
Cluster 3
11 Teaching 561 (88) 557 (65) 43 (10) 42 (8) 4 (2)
12 Neighborhood 137 (34) 148 (25) 9 (5) 9 (2) 0.3 (0.5)
13 Neighborhood 211 (40) 170 (40) 19 (6) 13 (5) 0.4 (0.5)
14 Group 289 (56) 280 (42) 22 (8) 24 (4) 0.1 (0.3)
15 Group 184 (33) 184 (15) 16 (6) 17 (4) 0.2 (0.4)
16 Group 107 (31) 116 (26) 7 (3) 17 (4) 0 (0)

*Participating specialties include endocrinology, hematology, gastroenterology, and rheumatology for both traditional referrals and eConsults
†Baseline period for cluster 1 = weeks 1–13, cluster 2 = weeks 1–26, cluster 3 = weeks 1–39
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Primary care physician experiences

Response rate to the quarterly questionnaires was 37%, 32%,
and 21% over three administrations. A majority of PCPs were
“very satisfied” with eConsults versus “somewhat satisfied,
neither satisfied nor dissatisfied, somewhat dissatisfied, very
dissatisfied” (82%, 80%, 69% over the three questionnaires).
The reported average time to complete an eConsult and asso-
ciated follow-up (such as communicating with patients and
ordering studies) decreased over the study period, with 44%
responding < 10min, 41% 10–19min, 6% 20–29min, and 9%
30+ min during the last questionnaire administration. Both
positive and negative themes emerged from the request for
“comments, questions or concerns.” Positive feedback includ-
ed timeliness of eConsult responses, avoidance of additional
appointments for patients, enjoyment of intellectual discus-
sions with colleagues, facilitation of expedited appointments,
and request for additional participating specialties. Negative
feedback included request to review eConsult workflow and
available specialties, burden of additional responsibilities
without adequate time and/or compensation, consistent quality

between eConsultant recommendations, and need to improve
timeliness of traditional referrals.

DISCUSSION

The Montefiore eConsult program was designed as an opt-in
choice in addition to traditional specialty referrals. Following
an implementation strategy which included in-person training,
audit and feedback, and incentive payments, all primary care
practices but one adopted eConsults. Use of eConsults was
different among practice types, with teaching sites more likely
to utilize eConsults than both FQHC and non-FQHC sites
without trainees. The impact of eConsults on referral rates
was also different among practice types. Unexpectedly, we
found that teaching sites had no change in referrals after
implementation of eConsults, while the other two practice site
types had an increase in traditional referrals. PCPs were gen-
erally satisfied with eConsults and valued prompt communi-
cation. Barriers to eConsult utilization included time con-
straints and added responsibilities.

Interpretation

Successful implementation of an opt-in choice eConsult pro-
gram at our institution was facilitated by leadership sponsor-
ship, participation of PCP and specialist champions in the
development process, and customization to local needs. These
are elements of success described by other leaders of eConsult
programs.10 We learned that the local context of practice
setting (teaching or non-teaching sites) influences both utili-
zation of eConsults and impact of eConsults on traditional
referral demand. For example, the educational aspect of
eConsults (which has been reported by others14, 15) may be
valued more at teaching practices, influencing utilization. It is
possible that other unmeasured variations between teaching
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Figure 2 Rate of referral (weekly mean number of referrals per PCP visit) and eConsult (weekly mean number of eConsult per PCP visit) to
participating specialties before and after eConsult implementation for clusters 1, 2, and 3.

Table 2 Linear Mixed Effects Regression Model (Model 1) for
Implementation Outcome of eConsult Rate (Weekly Proportion of
eConsults per Primary Care Visit at Each Site). Model Evaluates
Whether eConsult Rate Is Different Among Practice Site Types,
Adjusted for Concurrent Traditional Referral Rate and Cluster

Variable Coefficient of predictor
variables (95% CI)

p value

Practice site type
Teaching 0.005 (0.003, 0.008) < 0.001
Neighborhood 0.0007 (− 0.001, 0.003) 0.51
Group Reference –
Traditional referral rate 0.03 (0.01, 0.04) < 0.001
Cluster
1 − 0.0003 (− 0.002, 0.002) 0.75
2 0.002 (− 0.0004, 0.004) 0.12
3 Reference –
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and non-teaching sites (such as PCPworkload, assistance with
referral scheduling, and pre-existing relationships with spe-
cialists) impact adoption of eConsults. Future qualitative re-
search is needed to investigate how these factors influence
eConsult outcomes.
This is one of two known studies investigating how an opt-

in choice eConsult program impacts demand for traditional
referrals. In contrast to our study, Gleason et al. described a
19% reduction in referral rate following introduction of
eConsults.8 While both studies saw adoption of eConsults
across sites and providers, differences in observed referral
patterns may be related to the selection of participating
eConsult specialties. In future studies, we will assess how
differences between specialties affect PCP adoption of
eConsults and eConsultant recommendations. Another expla-
nation for different findings is that our opt-in choice did not
shift PCP decision-making to consider eConsults as an alter-
native to traditional referrals but instead induced demand for
questions that might not have previously generated a tradition-
al referral. Future studies might also test other choice struc-
tures, such as coupling the eConsult and traditional referral
orders or utilizing an opt-out choice approach.
Health care systems that have instituted eConsults, as either

integrated or opt-in choice programs, report PCPs’ satisfac-
tion.13 Benefits to PCPs include educational advantages, im-
proved access to care, and allowing PCPs to provide compre-
hensive care.16, 17 PCP concerns revealed during our focus
group have also been reported, including shift of work from
specialists to PCPs and lack of dedicated time for non-face-to-
face activities.3, 13, 16–18 Interestingly, communication be-
tween PCPs and specialists has been described as both a
benefit and disadvantage of eConsults; while many physicians
appreciate this opportunity, others point out that the tone and
quality of communication can also be a barrier to care. Be-
cause individual provider variations exist in effective eConsult

communication, it is important to maintain careful selection
and ongoing feedback for eConsultants.

Limitations

We were unable to examine how different components of our
implementation strategy impacted outcomes. For example,
because of delays and variable timing of payments, we could
not analyze the impact of incentives on eConsult utilization.
Low response to the PCP questionnaire raises the possibility of
selection bias and may limit generalizability. Generalizability
may also be impacted by our focus on a single system’s
implementation; however, the principles of our implementa-
tion strategy are important for other institutions to consider.
Lastly, we focused on demand for in-person specialty visits as
our outcome; however, research into patient-oriented out-
comes comparing eConsults to traditional referrals is needed
to determine if positive patient-centered outcomes may also
incentivize change in referral patterns.

CONCLUSIONS

This study suggests that an opt-in choice eConsult program
can be implemented across a large, urban, multi-site academic
institution with PCPs selectively utilizing eConsults when
they determine added value to patient care while balancing
time and compensation restraints. To maintain PCP autonomy
and satisfaction, we implemented an opt-in system which had
limited impact on demand for in-person visits. Future inter-
ventions to improve eConsult utilization should consider PCP
concerns, such as time constraints and clinical effort shifted
from specialists to PCPs.
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physicians who participated in focus group sessions and specialty

Table 3 Linear Mixed Effects Regression Models (Models 2A and 2B) for Intervention Outcome of Traditional Referral Rate (Weekly
Proportion of Traditional Referral per Primary Care Visit at Each Site). Models Evaluate Whether Traditional Referral Rate Is Different After
Implementation of Our Opt-In Choice eConsult Program (eConsult Available), Adjusted for Practice Site Type and Cluster. Model 2B Further

Evaluates for Interaction Between Practice Site Types and Availability of the eConsult Intervention

Variables Model 2A Model 2B

Coefficient of predictor
variables (95% CI)

p value Coefficient of predictor
variables (95% CI)

p value

eConsult available
Yes 0.005 (0.002, 0.009) 0.002 0.01 (0.005, 0.01) < 0.001
No Reference – Reference –
Practice site type
Teaching − 0.06 (-0.1, − 0.02) 0.004 − 0.05 (− 0.1, − 0.01) 0.01
Neighborhood − 0.03 (− 0.07, 0.009) 0.13 − 0.03 (− 0.07, 0.01) 0.16
Group Reference Reference
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1 0.02 (− 0.02, 0.06) 0.37 0.02 (− 0.02,0.06) 0.38
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Group and eConsult available – – Reference –
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