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T he Veterans Health Administration (VHA) is the 
largest integrated healthcare delivery system in the 
United States. Like an accountable care organi-

zation (ACO), the VHA provides care to a defined group 
of enrollees with the goal of delivering coordinated, high-
quality, patient-centered care.1-3 Approximately 50% of the 
8 million veterans cared for in the VHA receive specialty 
care. Efforts to bring primary care closer to veterans’ homes 
have led to more than 800 community-based outpatient 
clinics (CBOCs). In contrast, specialty care remains largely 
concentrated in urban medical centers, although 41% of 
veterans enrolled in VHA live in rural communities. These 
and other barriers to access present challenges for the deliv-
ery of specialty care.4,5 

To improve access, efficiency, and coordination between 
specialty care and primary care, the VHA’s Specialty Care 
Transformation Program Office implemented electronic 
consults (e-consults) in 2011. Primary care clinicians request 
clinical guidance with the expectation of an expeditious, al-
beit asynchronous, response. E-consults and responses are 
integrated into the VHA’s electronic health record (EHR). 
Through e-consults, primary care clinicians can incorporate 
specialty care advice into veteran care and better prepare pa-
tients for specialty care visits if needed. Although e-consults 
have been implemented on smaller scales in other settings, 
the implementation of a national e-consult program has not 
been previously described. 

The study’s objective was to describe the spread and im-
pact of the VHA national e-consult program. We assessed 
the growth of e-consults by VHA regional networks, medi-
cal centers, and clinical specialty, and evaluated the use of 
e-consults based on the location of the patient’s primary 
care provider (PCP) (medical center vs CBOC). Finally, we 
estimated the number of miles patients may have potentially 
traveled for an in-person specialty care visit in the absence of 
an e-consult program. E-consultation implementation across 
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ABSTRACT

Objective:s To assess the early impact of implementation of the 
electronic consults (e-consults) initiative by the Veterans Health 
Administration (VHA), designed to improve specialty care access. 

Study Design: Observational cohort study exploiting a natural 
experiment begun in May 2011 at 12 VHA medical centers and 
expanded to 122 medical centers by December 2013. 

Methods: The following were assessed: 1) growth of e-consults 
by VHA regional networks, medical centers, and specialty; 2) 
location of patient’s primary care provider (medical center vs 
community-based outpatient clinic [CBOC]); 3) potential patient 
miles needed to travel for a specialty care face-to-face consult 
in place of the observed e-consults using estimated geodesic 
distance; 4) use of specialty care subsequent to the e-consult.

Results: Of 11,270,638 consults completed in 13 clinics of inter-
est, 217,014 were e-consults (adjusted rate, 1.93 e-consults per 
100 consults). The e-consult rate was highest in endocrinology 
(5.0 per 100), hematology (3.0 per 100), and gastroenterology 
(3.0 per 100). The percentage of e-consult patients with CBOC-
based primary care grew from 28.5% to 44.4% in the first year 
of implementation and to 45.6% at year 3. Of those e-consult 
patients from community clinics, the average potential miles 
needed to travel was 72.1 miles per patient (SD = 72.6; median 
= 54.6; interquartile range = 17.1-108), translating to a potential 
savings of 6,875,631 total miles and travel reimbursement costs 
of $2,853,387.

Conclusions: E-consult volume increased significantly since in-
ception within many medical and surgical specialties. For patients 
receiving primary care at one of more than 800 CBOCs, e-consults 
may decrease travel burden and direct travel costs for patients.
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the VHA system can serve as a model for 
technology-based interventions to improve 
access to specialist consultation and pro-
vide patient-centered specialty care. 

METHODS
VHA Network of Care

The VHA has 152 medical centers and 
over 800 CBOCs within 21 regional net-
works (Veterans Integrated Service Networks [VISNs]). 
Each regional VISN has 4 to 8 medical centers and gener-
ally covers 1 to 4 states. In addition to medical centers, each 
VISN has CBOCs located 10 to 300 miles from a medical 
center, providing primary care to patients closer to their 
homes. To support veterans living far from medical centers 
(41% of the veteran population lives in rural areas), patients 
are frequently eligible for financial reimbursement for miles 
traveled for care. In general, veterans are assigned to a PCP 
at a CBOC or medical center closest to them. 

E-Consult Process
At the discretion of the PCP, e-consults can be entered 

into the EHR for any specialty in which an e-consult 
mechanism has been implemented. E-consults about spe-
cific questions are generally entered as free text or into 
templates with pre-specified questions. Responding spe-
cialty clinicians have access to the medical records, includ-
ing progress notes, laboratory data, radiology tests, and 
medications. E-consults generally focus on narrow ques-
tions that help address questions of diagnosis, testing, or 
management of a condition. Either specialist or PCP can 
convert an e-consult into a request for a face-to-face con-
sultation. Follow-up communication with patients about 
recommendations, if any, is the responsibility of the PCP, 
unless otherwise identified in the EHR. 

Implementation of the E-Consult
In May 2011, the e-consult program for certain spe-

cialties began at 12 VHA medical centers in 7 VISNs. 
Through a competitive process, 12 pilot-site medical cen-
ters received limited funding and national guidance for 
business rules. Oncology, diabetes, endocrinology, de-
mentia, neurosurgery, cardiology, hematology, liver trans-
plant, pain medicine, and rheumatology were the included 
specialties. Following initial rollout at pilot sites, Specialty 
Care Transformation worked with VISN leadership to 
expand the use of e-consults nationally. Further funding 
was provided until September 30, 2014, to all VISNs; lo-
cal facilities could implement e-consults in other clinical 

specialties based on facility needs. Subsequently, e-con-
sults became a national priority and use of e-consults was 
tracked for each medical center as a component of VHA 
goals for patient-centered care delivered virtually. 

Measures
Specialty clinic of interest. We focused on the following 

clinics of interest to Specialty Care Transformation: endo-
crinology, hematology, neurology, pulmonary, nephrology, 
urology, cardiology, gastroenterology, oncology, pain medi-
cine, geriatric, dementia, and diabetes. Consults were iden-
tified in administrative outpatient visit data that included 
specialty clinic category (ie, clinic stop codes) and a desig-
nated Current Procedural Terminology code to distinguish 
e-consults. We focused on medical centers in the continen-
tal United States and patients with assigned PCPs. 

E-consult volume adjusted for clinic volume. Many medi-
cal centers implemented e-consults in multiple specialties. 
For every specialty/site combination, we calculated daily 
rolling rates of e-consult volume adjusted for total clinic vol-
ume. For a given 30-day window, we summed the number of 
e-consults and divided by the number of total consults. 

Miles-needed-to-travel calculations. Travel distance was 
estimated by the geodesic (“as the crow flies”) distance 
from patients’ residence to their “home station” (ie, facil-
ity where they received primary care). The adjusted dis-
tance was considered the difference between the distance 
from the patient’s residence to the specialty care facility 
and the distance from the patient’s residence to their pri-
mary care facility. Distances were considered erroneous 
and set to missing if the patient distance to primary care 
exceeded 150 miles or the adjusted distance was lower 
than –25 miles. (Negative values may occur if the patient’s 
primary care location is farther away than the specialty 
clinic completing the e-consult.) Primary care visits outside 
the specialty care administrative region didn’t contribute 
to home station identification; patients receiving primary 
care outside that region were considered to have missing 
home stations. Patients with home locations outside the 
contiguous 48 states were excluded from all analyses. 

Take-Away Points
This article discusses a broad-scale implementation of outpatient specialty care e-
consults within a patient-centered medical home model for a large integrated health 
system. 

n    This can be a patient-centered model that saves patients travel time and money. 

n    E-consults may obviate the need for some specialty care visits. 

n    Policy to financially support this model may be prudent. 

n    Increased uptake may occur in specific medical specialties.
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Analyses
We aggregated the number of completed e-consults by 

specialty, regional network, and location where patients 
received primary care, either at a CBOC or medical cen-
ter. We reported the quarterly frequency of e-consults 
from May 2011 to December 2013, stratified by VISN and 
specialty. Quarterly e-consults were adjusted by total con-
sults and expressed as a rate. We calculated the e-consult 
rate to facilitate comparisons across VISNs, facilities, and 
clinic specialties. 

We calculated the proportion of patient consults re-
ceiving primary care at a CBOC for each yearly quarter, 
stratified by type of consult (e-consult or not). We used χ2 
tests to compare binary outcomes (patient receiving pri-
mary care at a CBOC; subsequent face-to-face consult af-
ter the first consult; and primary care visit in the 3 months 
following the first consult) between e-consults and face-to-
face consults. Among patients receiving primary care at a 
CBOC, we used Wilcoxon rank-sum tests to compare the 
distribution of miles needed to travel between e-consults 
and face-to-face consults. 

Statistical tests were performed using 
R software, version 3.1.0, (R Founda-
tion for Statistical Computing, Vienna, 
Austria). Initial data aggregation was 
performed with SAS version 9.3 (SAS 
Institute, Cary, North Carolina). 

RESULTS 
We identified 14,182,136 specialty care 

visits between May 1, 2011, and Decem-
ber 31, 2013, of which 262,143 were e-
consults. We excluded visits outside of the 
continental United States (n = 275,611), 
visits occurring outside of VHA medical 
centers (n = 1,265,169), visits by patients 
without an assigned primary care clinic 
(n = 692,726), visits by patients whose 
assigned primary care clinic was not 
a CBOC or VHA medical center (eg, 
residents of long-term care facilities) (n = 
986,759), sites that had less than 1 e-con-
sult per 10,000 visits (n = 1,127,251), and 
sites with less than 1000 total visits across 
the time period (n = 87,973). These catego-
ries had some overlap, and 2,911,498 vis-
its in total were excluded.

There were 217,014 completed e-con-
sults that met the inclusion criteria in the 

13 clinics of interest in all 21 VISNs. During the same time 
period, there were 11,270,638 total consults that met the in-
clusion criteria, giving an adjusted rate of 1.93 e-consults 
per 100 consults. At the VISN level, the rate of e-consults 
per 100 total consults varied (mean = 2.0; SD = 0.8; median = 
1.9; interquartile range [IQR] = 1.4-2.4). Although there has 
been some variability in uptake of e-consults across VISNs, 
it has generally increased with time (Figure 1). At the indi-
vidual medical centers, the range of e-consults has varied 
from 0.02 to 26 per 100 consults. 

E-consults were completed most frequently in cardiol-
ogy (n = 44,322), gastroenterology (n = 29,043) and endo-
crinology (n = 23,972). Adjusting for total consult volume, 
the rate of e-consults were highest in endocrinology (5.0 per 
100 total consults), hematology (3.0 per 100 total consults), 
and gastroenterology (3.0 per 100 total consults) (Figure 2).

Comparing e-consults to face-to-face consults, there 
were differences in both: 1) the percent of patients coming 
from outside the specialty care medical center, and 2) the 
distance from their primary care center to the specialty care 
center. During the study period, comparing the patients 

n  Figure 1. E-Consults per 100 Visits Across Time and Veterans 
Integrated Service Networks (VISNs)
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participating in e-consults with those 
participating in face-to-face consults, the 
e-consult population had a higher per-
centage of patients who received primary 
care at CBOCs (45.3% vs 36%; P <.0001). 
In the first year of implementation, the 
percent of e-consult patients with CBOC-
based primary care grew from 28.5% to 
44.4%. This increase slowed in the subse-
quent 2 years, growing from 44.4% to only 
45.6%. In the same 3-year period, the per-
cent of face-to-face consult patients with 
CBOC-based primary care grew slightly, 
from 34.7% to 37% (see eAppendix Figure, 
available at www.ajmc.com). Among the 
patients receiving primary care at CBOCs 
outside of a medical center, the distance 
from their PCP to the medical center was 
farther for patients receiving e-consults 
(38 vs 32 miles; P <.0001) compared with 
patients receiving face-to-face consults. 
These results suggest that compared with 
face-to-face consults, e-consults are used 
more frequently for patients with lower 
spatial access to specialty care. 

Geographic distributions of “hub” med-
ical centers and “spoke” community clinics 
demonstrate wide variation in number of 
spoke connections for each hub, as well as 
number of consults between each hub and 
spoke combination (Figure 3). The Figure 3 
map highlights the geographic reach of e-consults to patients 
with potentially less access to specialty care. 

In the 3 months following a specialty care consult, pa-
tients who had received e-consults were less likely to have 
subsequent face-to-face visits with the same specialty com-
pared with patients with a face-to-face consult (18.6% vs 
43.2%; P <.001). In contrast, e-consult patients were more 
likely to have a subsequent primary care visit compared 
with patients with a face-to-face consult (78.8% vs 67.4%; P 
<.001), suggesting that patients receiving an e-consult have 
a higher probability of follow-up with their PCP for sub-
sequent care compared with patients with a face-to-face 
specialty care visit. 

Finally, we calculated the potential miles needed to 
travel to receive a face-to-face consult in lieu of an e-
consult. Among the 217,014 e-consults, 93% (201,735) had 
acceptable  distance calculations. Among those patients, 
52.7% (n = 106,310) received primary care from the same 
facility; thus there were no potential mileage-traveled dif-

ferences between an in-person consult and an e-consult. 
For the 47.3% (n = 95,425) of e-consults for patients from 
CBOCs, the average potential miles needed to travel was 
72.1 miles per patient (SD = 72.6; median = 54.6; IQR = 
17.1-108) (see Figure 4). This distance translates into 
6,875,631 total potential miles needed to travel. During 
the time period, the VHA reimbursed patient mileage at 
a rate of 41.5 cents per mile; thus, the total potential miles 
needed to travel would translate into potential direct costs 
of $2,853,387. These mileage estimates are conservative 
because they are based on “as the crow flies” rather than 
true distance necessary to be driven. 

DISCUSSION 
Our study describes the implementation, spread, and 

impact of the VHA national e-consult program. Since 
VHA implementation in 2011, nearly 2% of all consults 
were e-consults without evidence for a plateau in their 
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use. In addition, receipt of e-consults for patients with pri-
mary care at CBOCs was associated with reductions in 
the total potential miles traveled and travel costs. These 
findings have important implications for the VHA for ad-
dressing both spatial and nonspatial barriers to access for 
specialty care services, especially for veterans who live in 
rural communities. Furthermore, our results provide po-
tential approaches to specialty care access for ACOs and 
other integrated healthcare delivery systems.6 Like other 
healthcare institutions, VHA has adopted the “triple aim” 
framework for optimizing healthcare delivery to improve 

the patient healthcare experience 
and the health of the patient 
population while balancing per 
capita cost.7 The implementation 
of e-consults is a potential mech-
anism by which VHA can strive 
to achieve these aims.8-24 

E-consults may improve the 
overall patient experience of 
care by reducing inconvenience 
and waiting times for specialist 
consultation/input. In addition, 
patients have the opportunity to 
avoid long travel distances to see 
specialists and to obtain specialty 
advice in a timely manner com-
pared with an in-person visit. For 
patients who either prefer or re-
quire an in-person specialist visit, 
the initial e-consult may also pro-
vide an opportunity to be more 
prepared for the visit. For exam-
ple, by arranging for diagnostic 
or laboratory tests in advance, 
some visits to the specialist could 
be avoided and time to needed 
services potentially decreased. 
We found that for the majority 
of consults, an in-person visit did 
not occur following the e-consult. 
This finding reinforces the study 
of Keely et al, who found that 
specialists were able to answer the 
e-consult without needing further 
information 89% of the time.23 

E-consults have the potential 
to improve quality of care for 
both individuals and the general 
patient population. First, e-con-

sults improve patient access to specialist expertise, espe-
cially for the large number of veterans who live in rural 
communities. We found higher utilization of e-consults for 
those in CBOCs and more follow-up appointments with 
primary care after e-consults than for those patients not re-
ceiving e-consults. Second, e-consults promote the use of a 
standardized referral process with iterative communication 
that can lead to increased effectiveness of care delivered. In 
fact, preliminary results of interviews with clinicians have 
found that both PCPs and specialists value the benefits e-
consults have for patients. In addition, e-consults provide 

n  Figure 3. A Spatial Visualization of E-Consult Touches

n  Figure 4. E-Consult Volume and Miles Averted Associated With VA Medi-
cal Centers
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an opportunity to improve care coordination for patients 
as a consequence of better PCP-specialist communication. 
Third, when combined with the capabilities of an EHR, it 
is possible to identify populations who would benefit from 
additional specialty care expertise. “Consultation” may be 
pre-emptive, thereby avoiding preventable morbidity.25,26 
This population management approach will need to be 
evaluated prospectively.

E-consults may reduce the per capita cost of healthcare 
from the healthcare system perspective. Reductions may 
be accomplished by improved efficiency of use of high-
cost specialists. On the other hand, increased access to 
specialists may result in increased testing and consequent 
expense; healthcare value may improve, albeit without 
reducing costs.27,28 However, we believe that the overall 
costs will be less with use of e-consults over time due to 
primary care coordination. VHA cost structure also has 
some unique aspects. The VHA outsources specialty 
care—particularly for rural veterans—because of difficul-
ties for these veterans to access specialists. This so-called 
“fee-basis” care consumes funds that are used for outside 
care and do not return to the system. In addition, specific 
populations of veterans are reimbursed for their travel to 
clinic visits; generally, this reimbursement is provided to 
veterans with at least a 30% service-connected disability. 
The elimination of unnecessary visits subsequently re-
duces travel reimbursement costs. Finally, efficiency may 
be improved by better coordination of care and less frag-
mentation of care.29,30 We are not suggesting that e-con-
sults will obviate the need for face-to-face visits, but this 
technology-supported platform can optimize efficient use 
of specialist expertise, which may be limited in differing 
geographic locations and health systems. 

E-consult programs have been established in a variety 
of healthcare systems. However, in order for e-consults to 
be more widely adopted, changes to the payment systems 
are needed. The VHA’s model of salaried physicians and 
capitated reimbursement provides a more favorable envi-
ronment for e-consult implementation. In contrast, under 
the fee-for-service model, specialists must physically see 
the patient and bill for a separate visit in order to receive 
payment. Thus, although the reach of technology ex-
pands and allows the extension of care delivery into areas 
where few specialists reside, payment models lag behind 
and may hinder the potential spread of such programs. It 
will be important to assess how the different models for re-
imbursement and shared savings in ACOs under the Af-
fordable Care Act evolve; their effects on different types 
of specialist care delivery and coordination of care remain 
to be seen.31-35 

Limitations
Our study has several limitations. First, the rate of 

increase of e-consults may reflect changes in documenta-
tion; formalized coding of e-consults was part of the initia-
tive because of its relevance to tracking patient care and 
the necessity to capture the work of specialty care provid-
ers. Second, the e-consult initiative was conducted within 
an integrated healthcare delivery system and a single EHR 
enabling ready access to information for both PCPs and 
specialists. Nevertheless, trends in use of EHRs and efforts 
to achieve interoperability may render implementation of 
e-consults in other settings less difficult in the future. The 
logistical issues for implementing such a system in the fee-
for-service sector are likely to be different. This may in-
clude recognition that some healthcare systems may need 
to contract out for specialist care; contracted specialists 
may not be interested in supporting large-scale e-consult 
initiatives. However, as the country moves toward ACOs, 
the lessons learned in implementing this initiative in the 
VHA may be applicable to ACOs. Finally, although the 
number of e-consults has increased, we do not know if 
these e-consults have resulted in improved patient out-
comes. Future studies must be done to address any po-
tential unintended consequences for patients, clinicians, 
and healthcare systems, as well as other unanswered ques-
tions. Last, the patients’ perspectives need to be consid-
ered and to that end, we will be conducting interviews 
with patients in the near future to obtain their feedback 
and experience with e-consults.

CONCLUSIONS
Since the e-consult initiative rolled out in 2011, there 

has been a steady increase in the use of e-consults across 
21 networks and for a diverse group of specialties. Spe-
cifically, the number of patients with primary care at 
CBOCs—which are relatively remote from sites where 
specialists are located—receiving an e-consult has in-
creased. Use of e-consults has been associated with reduc-
tions in potentially unnecessary driving, as evidenced by 
potential miles saved. These findings have important im-
plications for the VHA in terms of increasing access to 
specialty care in general and to veterans who live in rural 
communities in particular, and the findings may apply to 
other healthcare systems. 
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