UMass Chan Medical School

eScholarship@UMassChan
Population and Quantitative Health Sciences
Publications

Population and Quantitative Health Sciences

2021-09-18

Electronic consultations and economies of scale: a qualitative
study of clinician perspectives on scaling up e-consult delivery
Ekaterina Anderson
University of Massachusetts Medical School
Et al.

Let us know how access to this document benefits you.
Follow this and additional works at: https://escholarship.umassmed.edu/qhs_pp
Part of the Health Services Administration Commons, Health Services Research Commons, Military
and Veterans Studies Commons, and the Telemedicine Commons

Repository Citation
Anderson E, Rinne ST, Orlander JD, Cutrona SL, Strymish JL, Vimalananda VG. (2021). Electronic
consultations and economies of scale: a qualitative study of clinician perspectives on scaling up econsult delivery. Population and Quantitative Health Sciences Publications. https://doi.org/10.1093/
jamia/ocab139. Retrieved from https://escholarship.umassmed.edu/qhs_pp/1430

This material is brought to you by eScholarship@UMassChan. It has been accepted for inclusion in Population and
Quantitative Health Sciences Publications by an authorized administrator of eScholarship@UMassChan. For more
information, please contact Lisa.Palmer@umassmed.edu.

Journal of the American Medical Informatics Association, 28(10), 2021, 2165–2175
doi: 10.1093/jamia/ocab139
Advance Access Publication Date: 2 August 2021
Research and Applications

Research and Applications
Downloaded from https://academic.oup.com/jamia/article/28/10/2165/6335524 by Medical Center Library user on 25 October 2021

Electronic consultations and economies of scale: a
qualitative study of clinician perspectives on scaling up
e-consult delivery
Ekaterina Anderson ,1,2 Seppo T. Rinne,1,3 Jay D. Orlander,4,5 Sarah L. Cutrona,1,2
Judith L. Strymish,6,7 and Varsha G. Vimalananda1,8
1

Center for Healthcare Organization and Implementation Research, VA Bedford Healthcare System, Bedford, Massachusetts,
USA, 2Division of Health Informatics and Implementation Science, Department of Population and Quantitative Health Sciences,
University of Massachusetts Medical School, Worcester, Massachusetts, USA, 3Section of Pulmonary, Allergy, Sleep, and Critical
Care Medicine, Boston University School of Medicine, Boston, Massachusetts, USA, 4Medical Service, VA Boston Healthcare
System, Boston, Massachusetts, USA, 5Evans Department of Medicine, Boston University School of Medicine, Boston,
Massachusetts, USA, 6Medical Service and Section of Infectious Diseases, VA Boston Healthcare System, Boston,
Massachusetts, USA, 7Harvard Medical School, Cambridge, Massachusetts, USA, and 8Section of Endocrinology, Diabetes, and
Metabolism, Boston University School of Medicine, Boston, Massachusetts, USA

Corresponding Author: Ekaterina Anderson, PhD, Center for Healthcare Organization and Implementation Research, VA
Bedford Healthcare System, 200 Springs Road (152), Bld. 70, Bedford, MA 01730, USA (ekaterina.anderson@va.gov)
Received 4 February 2021; Revised 18 May 2021; Editorial Decision 20 June 2021; Accepted 21 June 2021

ABSTRACT
Objective: To explore Veterans Health Administration clinicians’ perspectives on the idea of redesigning electronic consultation (e-consult) delivery in line with a hub-and-spoke (centralized) model.
Materials and Methods: We conducted a qualitative study in VA New England Healthcare System (VISN 1).
Semi-structured phone interviews were conducted with 35 primary care providers and 38 specialty care providers, including 13 clinical leaders, at 6 VISN 1 sites varying in size, specialist availability, and e-consult volume. Interviews included exploration of the hub-and-spoke (centralized) e-consult model as a system redesign
option. Qualitative content analysis procedures were applied to identify and describe salient categories.
Results: Participants saw several potential benefits to scaling up e-consult delivery from a decentralized model
to a hub-and-spoke model, including expanded access to specialist expertise and increased timeliness of e-consult responses. Concerns included differences in resource availability and management styles between sites,
anticipated disruption to working relationships, lack of incentives for central e-consultants, dedicated staff’s
burnout and fatigue, technological challenges, and lack of motivation for change.
Discussion: Based on a case study from one of the largest integrated healthcare systems in the United States,
our work identifies novel concerns and offers insights for healthcare organizations contemplating a scale-up of
their e-consult systems.
Conclusions: Scaling up e-consults in line with the hub-and-spoke model may help pave the way for a centralized and efficient approach to care delivery, but the success of this transformation will depend on healthcare
systems’ ability to evaluate and address barriers to leveraging economies of scale for e-consults.
Key words: remote consultation, electronic health records, integrated delivery of healthcare, qualitative research, Veterans
health services
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Faced with an imperative to increase efficiency and reduce costs
without sacrificing service quality, healthcare organizations in the
United States and abroad are increasingly looking to telehealth. The
COVID-19 pandemic has accelerated this trend, resulting in rapid
growth in the uptake and use of telehealth technologies.1–3 In this
context, there is an urgent need to understand how these technologies can be scaled up even further while maintaining or improving
care quality.
Electronic consultations (e-consults) are a technology wellpositioned for scaling up. E-consults are an asynchronous, electronic
mode of clinician-to-clinician communication via a shared electronic
health record (EHR), virtual platform, or mobile application.4 By
providing access to rapid specialist advice, e-consults empower primary care providers (PCPs) to manage a broader range of clinical
issues5–7 and may obviate the need for a face-to-face specialist appointment altogether.8–10 Healthcare systems may be able to take
advantage of economies of scale (ie, expand e-consult delivery while
controlling the costs) by adopting a hub-and-spoke model, wherein
a single pool of e-consultants (the “hub”) serves multiple sites11
(also referred to as the “centralized e-consult model” below). The
“hub” may be physical (eg, a specialty care service at a specific site)
or virtual (a group of e-consultants drawn from multiple sites). See
Figure 1 for a visual comparison of the hub-and-spoke and decentralized models.
The hub-and-spoke design principles have been applied to inperson and telehealth (provider–patient) healthcare services alike,

and the benefits discussed in the literature include increasing healthcare systems’ capacity to serve larger numbers of patients, especially
those in remote areas,12–15 and improving access to “in house” specialists.16,17 The hub-and-spoke design is well-positioned to capitalize on the documented benefits of e-consults by further expanding
the access of clinicians at remote or low-resource sites to specialist
advice and sparing patients the time and expense of travel. This design benefits healthcare systems that include both medical centers
with a high concentration of specialists and low-complexity facilities. Additionally, as e-consult responses in a hub-and-spoke model
would be more amenable to standardization and tracking, a huband-spoke model may reduce undesirable variation in quality and
ensure a more robust quality assurance mechanism.
Variations of a hub-and-spoke model have already been implemented in several organizations. A particularly successful example is
the Champlain BASE program that began as a regional pilot and has
gradually expanded across Ontario and to other Canadian provinces.18,19 There are also private, subscription-based platforms that
provide primary care practices and health systems with access to
specialist e-consults, such as RubiconMD,20 AristaMD,21 ConferMed,22 and others. Research on e-consults contains numerous
insights about barriers and facilitators to successful implementation
of a new e-consult program.23–25 However, little guidance exists on
which factors health systems might want to consider prior to scaling
up their existing e-consult system18 or, indeed, implementing a huband-spoke e-consult model anew. This study is guided by the following research question: What are the barriers and facilitators to
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Table 1. Site characteristics

Rural/urban (based on the VA Rural Veteran
Health Care Atlas FY 201529)

Complexity (based on the VHA Facility Complexity Model)b

Academic activity

Outpatient appointment volume30,31

E-consult volume (based on internal VA consult
data)

Small sitesa

Large sites serve predominantly urban veterans,
with rural veterans constituting a smaller
proportion (10% mean per site as of FY
2015).
Two of the sites are designated as highest complexity (1a); the third is medium complexity
(2)
As of FY20, the mean number of full-time
employees per site was 3300 including
300 physicians.
Two of the sites are AAMC (Association of
American Medical Colleges) members with
highest levels of teaching/research; the third
site has a moderate amount of teaching/research
Higher outpatient appointment volume (a mean
of >82 000 outpatient appointments scheduled, >46 500 completed in October of
FY18 per site).
High (In FY18 across the 3 specialties included
in the study, the ratio between completed econsults and unique patients seen face-toface had a mean of 31% per site).

Small sites serve a large proportion of rural veterans (45% mean per site as of FY 2015).

Two of the sites are designated as low complexity (3); 1 is medium complexity (2)
As of FY20, the mean number of full-time
employees per site was 1200, including
80 physicians.
None of the sites are AAMC members; 1 of the
sites has a moderate amount of teaching/research

Lower outpatient appointment volume (a mean
of >45 000 outpatient appointments scheduled, >24 000 completed in October of
FY18 per site).
Low (In FY18 across the 3 specialties included
in the study, the ratio between completed econsults and unique patients seen face-toface had a mean of 12% per site)

a

Due to concerns about participant identifiability, we did not include granular information for each site. Instead, we provide a general profile for the 2 categories of sites included in this study. Where appropriate, we provided rounded up means for each site group.
b
In the VHA system, each site is assigned a complexity level (1–5) that is calculated based on patient volume and risk, clinical services complexity, and level of
teaching/research.

implementing a centralized e-consult system? We explore this question by exploring the perspectives of clinicians in Veterans Health
Administration (VHA), 1 of the first US health systems to adopt econsults.

MATERIALS AND METHODS

Study design and site selection
We conducted a qualitative study using qualitative content analysis
of semi-structured interviews to identify and describe salient categories. The study was conducted from October 2018 to September
2019. To increase feasibility while ensuring variation between sites,
we selected 6 out of 8 VISN 1 sites, including 3 large urban sites
with robust specialist availability and high e-consult volume and 3
smaller sites that are generally more rural, have fewer specialists,
and tend to use e-consults less actively (Table 1).

Setting
This study was conducted in the VA New England Healthcare System (VISN 1). One of the 18 VHA VISNs (Veterans Integrated Service Networks), VISN 1 comprises 8 VA Medical Centers (VAMCs)
and more than 40 community-based outpatient clinics across New
England. E-consults in VISN 1 (and VHA more generally) can be
sent within the same VAMC, from a clinic to the “parent” VAMC,
and between VAMCs. The latter approach is colloquially known as
an “interfacility e-consult” (IFC) and is typically used if the referring
clinician’s local VAMC does not have the relevant specialty service
available. Unlike the hub-and-spoke system, IFCs do not rely on an
established pool of e-consultants and are instead managed by receiving services on an ad hoc basis.
As is the case for VHA more broadly, e-consult use in VISN1 is
robust but associated with several challenges, including lack of access to specialists in some subspecialties, variation in e-consult request and response quality, technological barriers to EHR use across
sites, and lack of protected time for specialists to complete e-consults.9,24,26–28 Viewing the hub-and-spoke e-consult system as a
powerful potential solution to these issues, our research team partnered with VISN1 leadership to explore the feasibility and acceptability of implementing this model on the VISN level.

Participants
We recruited PCPs and specialists at each site. Specialists were chosen to represent 3 high-volume medical subspecialties (cardiology,
neurology, and pulmonology) and PCPs were recruited to represent
a range of professional backgrounds (physicians and advanced practice providers). We also recruited clinical leaders at the site and
VISN level to capture their perspectives on organizational context
and priorities that may impact implementation of a hub-and-spoke
design. All participants were identified using public directories, internal VA e-mail lists, or snowball sampling (via referrals from
recruited participants). Invitations to participate were e-mailed. Verbal consent was obtained prior to each interview.

Data collection
Semi-structured interviews were conducted over the phone by the
first author (EA), a medical anthropologist and experienced qualitative researcher. The interview opened with questions about participants’ personal experiences, practices, and perspectives related to econsults. We asked participants to reflect on the idea of scaling up econsult delivery in the VISN to the regional level in line with the
hub-and-spoke model. Participants were prompted to share their
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Clinical workforce (based on internal VA data)

Large sitesa
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Table 2. Characteristics of interviewees (N ¼ 73)
Characteristic

60 (75.9%)
13 (16.5%)
19 (26%)
14 (19.2%)
10 (13.7%)
10 (13.7%)
12 (16.4%)
6 (8.2%)
2 (2.7%)
35 (48.0%)
14 (19.2%)
12 (16.4%)
9 (12.3%)
3 (4.1%)
63 (86.3%)
10 (13.7%)

Expanded access to specialist expertise was the most commonly
mentioned benefit of the centralized e-consult system. PCPs at
smaller, more rural sites were particularly enthusiastic about the
prospect of acquiring access to specialties that are unavailable or understaffed at the local level, and some specialists also mentioned this
advantage. Some clinicians conjectured that expanding access to econsults via a hub-and-spoke system might help avoid referrals “to
the community” (ie, to non-VA clinicians).
Several interviewees thought that a centralized system would be
beneficial to specialists in need of advice of other specialists with expertise in niche areas (eg, neurosurgery, pulmonary hypertension).
Indeed, there was a perception that a centralized system could capitalize on specialty services’ areas of strength across different sites by
expanding access to the highly specialized clinical expertise of certain specialists to other facilities beyond the medical center where
these specialists are based.
Finally, several interviewees suggested that a central e-consultant
would be able to provide more detailed and efficient responses if
they had protected time to answer e-consults. This is not currently
the case in VISN 1, where consultants generally have to fit e-consult
responsibilities in among the rest of their duties.

a

Clinical leaders included clinicians in positions such as chief of medicine,
chief of specialty care, chief of primary care, etc. Many, but not all, of these
individuals were also either practicing PCPs or specialists in the 3 specialties
included in the study. We decided not to provide more detailed information
on their backgrounds so as to minimize the risk of inadvertent loss of confidentiality.

perspectives on the advantages and disadvantages of the model, as
well as on the potential barriers and facilitators to implementing the
model in VISN 1. See Appendix 1 for the interview guide and details
on its development. Interviews continued until thematic saturation
was reached (the last few interviews did not generate any new concepts).

Perceived barriers to the hub-and-spoke e-consult system
A diverse set of anticipated barriers emerged from our interviews, including local differences between sites, central e-consultants’ lacking
an incentive to provide high-quality responses, potential erosion of
local interclinician and clinician–patient relationships, risk of burnout for central e-consultants if fully dedicated to the task, and technological barriers. A perception that the hub-and-spoke model does
not provide additional benefit over the current system was also mentioned by a minority of participants.

Local differences
Data analysis
Interviews were audio-recorded and transcripts imported into
NVivo (QSR International). Qualitative content analysis procedures
were used for data analysis.32 The initial code book, developed by 3
coders (EA, STR, VV), included both a priori and emergent concepts
derived from transcripts. A subset of 15 transcripts was coded collectively to align coding approaches and refine the code book. Subsequently, all transcripts were coded individually, with the team
meeting periodically to discuss difficult passages. After the coding
was completed, the first author reviewed all passages pertinent to
the hub-and-spoke system in the transcripts and identified categories
describing the strengths and challenges of this approach as discussed
by interviewees. The resulting categories were further refined
through iterative discussion with coauthors. See Appendix 1 for additional details.
This study was approved by the VA Bedford IRB.

RESULTS
We interviewed 35 PCPs and 38 specialists in 3 specialties, including
13 clinical leaders, across 6 sites and at the VISN level (Table 2).
Interviewees anticipated the hub-and-spoke e-consult system to
have both benefits and challenges (see Tables 3 and 4 for illustrative
quotes).

The most prominent barrier invoked by interviewees had to do with
the perceived differences between sites comprising the hub-andspoke system. While clinicians at all sites would be able to take advantage of the hub-and-spoke system, the centralized model would,
by definition, actively draw on specialists at large (well-resourced)
sites to staff the “hub,” whereas the smaller (low-resource) sites
would be the primary beneficiaries. Many specialists, at large and
small sites alike, doubted whether e-consultants at large sites would
have sufficient knowledge of care processes at less complex facilities.
Interviewees pointed out that the 8 sites constituting VISN 1 differ
significantly with regard to which resources (diagnostic procedures,
therapeutic interventions, appointments with subspecialists) are
available and how easily accessible they are (whether considerable
wait time and/or travel is involved). As a result, the reasoning went,
a specialist who is not well-versed in these nuances may recommend
a course of action that would not be feasible for the local PCP.
Many interviewees felt that it would be challenging or even impossible for a single person to keep abreast of all local differences. However, other interviewees did not feel that local differences would be
an insurmountable barrier and suggested educating central e-consultants on local context and creating a regularly updated inventory of
locally available resources.
A variation on this concern focused on differences between local
clinical “styles.” Some interviewees felt that specialty care services
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Interviewee by role
Staff clinician
Clinical leadera
Interviewee by site
Site 1 (large)
Site 2 (large)
Site 3 (large)
Site 4 (small)
Site 5 (small)
Site 6 (small)
VISN level
Interviewee by specialty
Primary care
Cardiology
Neurology
Pulmonology
Other
Interviewees by discipline
Physicians
Nonphysicians

Number of interviewees
N ¼ 73 (100%)

Perceived benefits of the hub-and-spoke e-consult system
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Table 3. Categories and illustrative quotes: benefits of the hub-and-spoke e-consult system
Illustrative quotes

Access to specialist expertise for low-resource sites

“The hub and spoke system would be perfect . . . for things like neurosurgery, which we
don’t have here” (01, SS1,a PCP).
“I mean, it’s interesting. I can see that being relevant to opening up access to maybe
some areas in more community-based or rural sort of settings” (02, LS2, cardiologist).
“. . .I think there’s certain specialties. . . that exist at some of the larger medical centers
that they do not have at other sites, and so they are referring out to the community
and there may be opportunity there to use e-consults” (03, LS1, leader).
“. . .there might be more of a role for subspecialty e-consults, and I’m thinking specifically of like, there’s a guy named . . . who does pulmonary hypertension, which is a
very sort of—you know, specialized topic. And I’ve never done an e-consult to him,
but that would be something I would like to have available, potentially” (04, SS3, pulmonologist).
“There might be a multitiered e-consult system. . . in which there are some specialists—
for instance, dementia specialists, seizure specialists, of which we do have several in
the VISN. We have some areas, like ..., who have a dementia unit. We have some
areas, like ..., that have a seizure unit. We in [SS2] ... do not have either one of them.
So, what that means is that we would review all the e-consults. If we did not have the
specific knowledge that would be needed, then we would refer it—then we would
bump it to the specific person who did have more knowledge to determine whether
that person would benefit from traveling to ... or to ..., or whether that person should
see us first, or whether that patient can just be answered by an e-consult” (05, SS2,
neurologist).
“E-consults [are not] always given the attention that they need. . . .sometimes you can
get back a sentence that doesn’t totally answer the question or makes it clear that the
provider didn’t fully review the chart either, because they didn’t have the time, or
whatever. I think if someone’s job was to sit there and really review the chart in [the]
way that you do when you see face-to-face patients, and it wasn’t sort of viewed as an
add-on type of task—you know, adding on to the millions of other things we have
that we’re thinking about each day as a clinician. I think if you had someone who is
devoted specifically to that, and maybe it would be someone who feels more comfortable in that type of setting. Maybe you know, someone who prefers not to have patient interactions. I think that could benefit everybody. . . .certainly, I think, from an
access standpoint, it would be a huge benefit” (06, LS2, neurologist).

Keeping patients within VA

Access to subspecialty expertise for other specialists

Capitalizing on local sub-specialty expertise

Protected time

a

In this and the subsequent table, the 3-digit number following the interviewee ID number refers to the interviewee’s location where LS1 is “large site 1,” SS1 is
“small site 1,” etc).

across sites vary in their management styles, especially for those clinical areas where guidelines do not provide hard-and-fast rules. In
such situations, they opined, a central e-consultant might end up
making a recommendation counter to the approach favored by the
local service, which would not be locally acceptable.

more ‘objective’ approach, the lack of a personal acquaintance between the consultant, patient, and local providers would be a significant disadvantage.

Lack of incentives for central e-consultant
Local relationships
Many interviewees were worried about the implications of a huband-spoke system for the established local relationships—between
clinicians and between clinicians and patients. Participants opined
that having a personal relationship with the local e-consultant in a
decentralized system allows referring providers to have more trust in
the recommendations. Some specialists, across large and small sites
alike, shared that they target the tone and content of their advice
based on their knowledge of the referring provider’s personality and
clinical style, an approach which would be less feasible in a centralized system with a much larger “pool” of e-consult senders.
Participants also thought that a hub-and-spoke system would
not work as well for patients who are already followed by a local
specialty service. Not surprisingly, there was a sense that specialists
who have an established relationship with a patient might have better insight into that patient’s care and preferences. For example, 1
specialist pointed out that, while a central e-consultant might have a

Specialists and PCPs alike worried that central e-consultants, unlike
their local counterparts, would lack an incentive to provide judicious, high-quality e-consult responses. This concern took on a different emphasis in each case. Generally, participants felt that, in the
current system, specialists are motivated to provide high-quality, detailed e-consult responses because well-answered e-consults will often prevent a face-to-face referral to specialist’s service and thus free
them to see other patients. By contrast, there was a suspicion that econsultants in a hub-and-spoke model would lack this incentive.
Specialists, most of them at large sites, feared that a central e-consultant might have a lower threshold to recommend a face-to-face visit,
which could potentially lead to an increase in local clinic volume.
(In VA’s context, an unmanageable number of face-to-face referrals
might undermine VA’s commitment to providing timely care to veterans.) For PCPs, the worry primarily focused on the quality and
level of detail in e-consult responses. These participants were concerned that centralized e-consultants, lacking the motivation to
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Table 4. Categories and illustrative quotes: barriers to the hub-and-spoke e-consult system
Illustrative quotes

Local differences: Resources

“. . .if you have somebody in [large site] doing an e-consult on somebody in—let’s say, [remote rural area]—they’re going to run into issues of just what services are available
where, and where they are available. And if they recommend, let’s just say, navigational
bronchoscopy, that can’t be done within 100 miles of where that person lives. So somehow they would need to know what resources are available in each area, because they
are not uniformly distributed” (04, SS3, pulmonologist).
“I’m not wild about it. . . .one reason why I’m not wild about it is there is an enormous variability in resource availability. So you know, sometimes we’ll get a message from some
consultant say, have the patient do a CT scan right now. I say wait a minute, we’re in ...
We don’t have a CT scan right now. What are you talking about? I’m fearful from that
concept that you’re going to have a very well-meaning specialist up at . . . trying to make
a suggestion to somebody down at the little clinic in . . . without really having a good understanding about what that might mean, logistically” (07, LS1, PCP).
“You know, if it was someone who was doing this at a national level, I would be concerned
about that. I think physicians are smart people and I think if they have to sort of get a
sense of the resources in 7 or 8 different places, I think that’s probably something that
they could handle. Even if it means contacting the neurologist, maybe you’d need regular
meetings where you contact the neurologist at each institution quarterly and just ask for
an update. Are you doing EMGs, are you doing EEGs, are you doing MRIs? . . .you check
in quarterly and just let people know. But I think if this is your full-time job or you’re doing this regularly, I think after a while you just know. [One site] offers this. [Another site]
offers that. And I think, as a general rule of thumb, most of the bigger places offer everything, and the smaller places don’t tend to offer a whole lot. So I think you can kind of
use logic and updates and I don’t anticipate that that would actually be much of a problem. . .” (06, LS2, neurologist).
“It is. . . appropriate for areas that are well-defined within the guidelines. . . But there are
many areas, for instance, [where] there remains great heterogeneity in the care. And
therefore. . . [One site] may be one that pushes intervention, while [another site] in their
management style uses medications for that. . . .so, you have to understand the cultural
differences, the geographic distribution. . . of the heterogeneity of care. In areas that are
still ambiguous within the guidelines” (08, LS2, cardiologist).
“[One aspect of it] is whether or not the person who is deciding whether an e-consult should
result in an actual visit by a [LS1] physician, whether that decision is being made by a
[LS1] cardiologist versus somebody who doesn’t have any connection with us. . . And you
know, then all of the sudden, we start getting all of these patients coming in where there
really hasn’t been a discussion... I think we would want that decision to be made by a cardiologist who is in [LS1] about whether it is appropriate to see this patient in [LS1].
There’s an accountability there” (09, LS1, cardiologist).
“I would hate for somebody [to convert] an e-consult to face-to-face because, when you
convert to face-to-face, the patient has to be in within 30 days... Without having a say to
it. Because we might not agree with that person (10, LS3, cardiologist).
“If they’re up—you know, someplace not local, and they’re not going to be the one seeing
the patient, whether or not—or at least potentially seeing the patient, whether or not that
might shift—you know, again, kind of how much they tell you to do versus them taking
the ball into their court” (11, LS2, PCP).
“. . .the. . . piece that I don’t like about a centralized process is that the providers who are
sending the e-consult know who it is, know which pulmonologist is responding to them...
And so, there’s a kind of—you have greater confidence in a personalized connection... I
think there’s also an advantage that the. . . person who is placing the e-consult sends
something to me, it’s pretty easy for them to then say, do a little Skype message to me
saying—did you really mean this? Or pick up the telephone and say—did you really
mean that? . . .I think keeping it within one facility. . . makes communication a little bit
more effective, because it’s a more personalized connection as opposed to sort of a depersonalized connection” (18, LS2, pulmonologist).
“. . .when I get an e-consult back from a consultant that I trust, I’m very likely to follow
their recommendations to the T. You know? And, if it’s a stranger, and I don’t know
whether they are good or bad at what they do, like, where does that sort of fit in? I would
really—I would truly hate it” (12, LS2, PCP).
“. . .sometimes we know the providers well enough to know that they are worried about or
whether we can tell them what to recommend they do, or whether we feel like they’re
never going to want to do this, we better turn this into a face-to-face consult and see the
patient ourselves. So, I’m not sure that a central system for e-consults is going to work
that well, because of that” (13, SS3, neurologist).

Local differences: Clinical styles

Lack of central e-consultant’s incentive

Local relationships—clinicians have more trust
in local specialists’ recommendations

Local relationships—specialists can tailor their
response to specific sender’s needs

(continued)
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Table 4.. continued
Category

Central e-consultant burnout/fatigue

Technological barriers/Interoperability

Lack of motivation for change

“I’ve learned to figure out which people—because most e-consults for us come from primary care. Which primary care docs I could—quote/unquote—trust fully and be able to
do the e-consult. And which ones I might be a little more concerned or may want to look
at it more deeply or, frankly, just convert those to an office visit. So it is somewhat dependent on who the referring doc is, how well I know them, and how much I trust their neurological exam and other aspects. So there is some selectivity on that part” (14, LS3,
neurologist).
“I think that it would. . . make sense because you would have. . . more kind of homogeneity
in terms of the response and probably the style of response. . . and having kind of a more
objective outlook. . . by having a person who likely was never involved in the clinical care
of that patient be the person responding. . . .that would be the strength, to have an objective opinion. However, that’s also the weakness, to have someone who doesn’t know
anything about the patient potentially answering, whereas there could be somebody locally who knows something about the patient that could weigh in. So, I mean I think
there’s certainly advantages to that, but the biggest disadvantage would be the lack of
clinical connection with both the patient as well as the potential local providers in the
area” (15, LS2, cardiologist).
“I think . . . not to have people revolt, to do like a centralized e-consult system, I think you
would have to let them know that it’s coming, and then you would have to pay people
for their time. Meaning, for the most part, these are clinicians that will be doing the econsults, and they have a bunch of other competing responsibilities... And even just
thinking about issues related to burnout and attrition, that the VA is losing neurologists
every year. I mean, there’s already a nationwide shortage outside the VA for neurologists.
There’s a VA nationwide shortage for neurologists. So, then if you want to add insult to
injury and push more people out the door, give them more things to do and not pay
them” (16, LS2, neurologist).
“Well, I think if you have 1 designated individual who is doing a lot of this, they would be
subject to burnout, because I think this would be a very taxing assignment. Just answering e-consults, I think that would be tough work. When I do it, I’m on the consult service,
we spend an hour—it may involve an hour a day, looking at e-consults. And I do it for
short periods of time for a couple of weeks on end, and I wouldn’t want to do that persistently. It’s just a bunch of consults every day, not, a huge stream of consults—that would
be overwhelming. I think you would have a lot of burnout if you did that” (17, LS1, pulmonologist).
“[I can think of] a couple things. One, the consultants would have to have access to the
CPRS at each site. So that would have to be set up. And it’s difficult to use the JLV [an
EHR tool that allows clinicians to view patient charts at other VAs]. . . So it’s sort of cumbersome to use that. It’s just not a very user-friendly kind of way to look at a medical record. So I think that could potentially be a problem” (18, LS1, pulmonologist).
“If somebody didn’t go into the chart because if you know that right now to go into the
chart—if I want to look at some study we did, it’s in VistA Imaging. If I want to go to
[another site], it’s in another whole different web-based system to go see it... So that’s
where I would be concerned about these individuals that would be at a hub, trying to
cover all of that. Because they’re not going to see it. Until we open up the whole entire
VISN1, which I’ve been an advocate for, open up all the charts across the board so we all
can see everything and order stuff in and out of the systems, because right now we can’t”
(19, LS3, leader).
“. . .I think we already within our VISN do receive consults from other facilities and we can
place them to other facilities as well, so we kind of do that already” (20, LS1, cardiologist).
“I guess I don’t fully understand the model, so that’s why I’m hesitating. Like I’m not sure
what it would add. So if I had, for example, if I felt like I wasn’t getting the kind of
responses I wanted, and that changing that process would give me faster, better
responses, or more detailed, or whatever, then I would see that” (21, LS2, PCP).

prevent as many unnecessary face-to-face visits as possible, may be
less likely to provide thorough responses.

Dedicated staff’s burnout/fatigue
One concern about the feasibility of the hub-and-spoke system had
to do with the perceived impact on the dedicated staff. Several inter-

viewees, all of them at large sites, were worried that the e-consultant
in a hub-and-spoke system might be at risk for burnout or fatigue.
Some felt that this would be the case if the central e-consultants
were not provided with sufficient work credit or protected time and,
as a result, had to field large volumes of e-consults on top of other
responsibilities. Others thought that having to exclusively answer
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e-consults as one’s main or sole clinical responsibility would be monotonous and taxing.

Technical barriers/interoperability

Lack of motivation for change
Finally, a small group of participants did not perceive a benefit of
hub-and-spoke over the current, local model. As mentioned above,
clinicians in VISN 1 can place e-consults to clinicians at other
VAMCs when specific agreements have been formalized. Generally,
these “interfacility e-consults” flow from smaller, more remote sites
with limited specialist availability to larger, urban VAMCs. Interfacility e-consults are not systematically employed across the VISN,
and there is no standardized approach to quality assurance. Nonetheless, a number of specialists and primary care providers, at both
large and small sites, felt that the current e-consult model worked
sufficiently well and told us that they saw no reason for changing it.

DISCUSSION
In this article, we examined clinician perspectives on scaling up econsult use from a decentralized, local model to a regional hub-andspoke model. While a hub-and-spoke approach has been successfully
used and studied in application to telemedicine,13,14,33 in particular
with stroke care,34,35 the literature on scaling up e-consults to a
hub-and-spoke model is lacking. Our work makes an important contribution to the body of research on expanding access to healthcare
by harnessing technology.
Our study was motivated by a perception that a hub-and-spoke
e-consult model may allow healthcare systems to capitalize on economies of scale. Indeed, our interviewees saw several potential benefits to scaling up e-consult use to the hub-and-spoke model,
including, most prominently, improving access to highly specialized
clinical expertise at sites with limited specialist presence. Interestingly, this advantage was cited not only by PCPs but also by specialists, who viewed favorably the ability to consult colleagues with
expertise in niche areas. At the same time, participants expressed
concerns that ranged from the logistics of a hub-and-spoke system
to its anticipated negative effects on local working relationships.
The most prominent concern expressed by participants had to do
with the pronounced differences between sites comprising the huband-spoke system. The promise of the hub-and-spoke system lies in
its greater efficiency and standardization, and its success is predicated on the ability of the central e-consultant to make evidencebased, context-independent, clinical recommendations. However,
there was a sense among our interviewees that e-consultants in the
“hub” (presumably located at a large, high-resource site) would not
be able to adequately account for resource availability and other
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Some of our interviewees worried about technical barriers to implementing a hub-and-spoke e-consult system. In the current system,
clinicians can access charts of patients at their own VA using CPRS,
VA’s legacy EHR system. The JLV (Joint Legacy Viewer) is another
platform used to view records from other VAs. In the context of econsults, the JLV may be used if the patient receives care at a different VA from the one where the consultant is employed or if the patient is at the same VA but has records from other facilities in their
chart. Our interviewees were concerned that this arrangement
would not be conducive to a hub-and-spoke system where interoperability is crucial because specialists would routinely need to access
patient charts located at other VAs.

unique local features of each spoke, resulting in recommendations
that may be impossible to implement in low-resource settings. In the
current system, by contrast, specialists leverage their knowledge of
local nuances when formulating recommendations. This contrast
evokes a tension between the movement for evidence-based medicine, with its positivist and rationalist underpinnings, and its critics
who point out that the reality of practicing healthcare is often
context-contingent and idiosyncratic.36–39 In light of this, health systems may benefit from creating implementation teams comprised by
primary care and specialist clinicians, some of whom may be prospective members of the e-consult “hub” and/or site representatives
from the “spokes,” as well as researchers, if feasible. These teams
could evaluate the extent of variation between participating sites
and collaborate in developing the optimal system design to account
for the variation—for example, via creating a multitiered e-consult
program in which a central e-consultant is designated as the default
recipient of all general e-consult questions but also has an option to
engage a local specialist to obtain a context-specific perspective.
Another major concern about the hub-and-spoke e-consult model
related to incentives. According to this logic, local e-consultants are inherently invested in providing a high-quality e-consult response because that may help prevent a face-to-face referral to the local service.
By contrast, their central counterparts, who may never see the patient
in person, may be more likely to answer the e-consult in a cursory way
or avoid doing the due diligence and recommend a face-to-face appointment. High-demand services, like cardiology, operate under strict
national mandates to reduce wait times for new patients,40 and specialty care services are motivated to manage the volume of face-to-face
referrals. This concern speaks to the larger issue: a perceived poor fit
between an innovation and the local organizational practices and
workflows is known to hamper the innovation’s uptake.41 To implement a hub-and-spoke e-consult model successfully, the implementation teams would need to examine where the new model may be
misaligned with existing routines and incentives. This may involve
establishing a system in which all central e-consultant responses are
forwarded to local specialty care services for review or allowing local
specialists to forward e-consultations to the “hub,” if desired, instead
of requiring a by-default use of the central e-consult service. Another,
potentially less burdensome, option to consider is instituting periodic
meetings between hub consultants and local site representatives to debrief on any concerns about e-consult process and quality.
A different anticipated challenge was erosion of local relationships between clinicians. Interviewees expressed fear that wellestablished professional relationships with local colleagues would be
undermined as a result of “outsourcing” e-consultant duties. This
aligns with the insight by Greenhalgh and colleagues that healthcare
workers may resist the implementation of new IT if they perceive
them to compromise professional relationships.42 Indeed, the ability
of social networks and peer influence to facilitate and hamper the
adoption and diffusion of new organizational practices is well-documented.43,44 To address this barrier, we suggest that health systems
create relationship-building opportunities between e-consultants in
the hub and clinicians in the spokes (eg, virtual “meet and greet”
conferences). They should also promote the message that the huband-spoke e-consult system will not replace local coordination of
care between primary and specialty care services for other types of
care (eg, face-to-face visits, video-based visits, specialized testing
and procedures) and that this coordination must continue to draw
on existing professional relationships.
Two other challenges that emerged in this study were more logistical in nature and concerned the feasibility, rather than desirability,
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Barrier:
r: Local Variation

Barrier: E
E-Consultant
Burnout

Recommendations:

Recommendations:

✓ Task the implementation team with developing the optimal system
design accounting for site variation
✓ Institute a multi-tiered e-consult program design in which a central
e-consultant has an option to engage a local specialist

✓ Explore different arrangements for central e-consultants’ work
schedule
✓ Consider establishing a core group with part-time or rotating
hub-and-spoke e-consult duties

Barrier: E
E-Consultant
Incentives

Barrier: Technology Challenges
Recommendations:

✓ Identify misalignments with the existing incentives
✓ Introduce local review of central e-consultant responses
✓ Organize debrief meetings between central e-consultants & sites

✓ Engage local informaticists in evaluating whether the current
EHR capabilities are sufficient for a hub-and-spoke e-consult
approach

Barrier: Er
Erosion of Relationships

Barrier: Lack of Motivation

Recommendations:

Recommendations:

✓ Create relationship-building opportunities between e-consultants in
the hub and local clinicians
✓ Promote the message that care coordination must continue to draw
on existing professional relationships

✓ Evaluate organizational readiness for change
✓ Engage local champions in advocating for the benefits of
the hub-and-spoke model

Figure 2. Recommendations for overcoming barriers to a hub-and-spoke e-consult model.

of implementing a hub-and-spoke model. One was a concern that
central e-consultants would experience fatigue or even burnout if exclusively/mostly focused on answering e-consults. Distributing responsibilities between multiple central e-consultants to ensure that
none of them is tasked with answering e-consults full-time appears
desirable, as perceived lack of time for meaningful interactions with
patients due to competing job demands has been tied to clinician dissatisfaction.45–47 We advise that health systems experiment with different arrangements for central e-consultants’ work schedule until
they find one that ensures reliable access to e-consults in the hub
without sacrificing the central e-consultants’ well-being. Alternatives may include establishing a core group with part-time hub-andspoke e-consult duties or allowing the core group members to rotate
for short periods of full-time hub-and-spoke e-consult duties.
Participants also anticipated challenges in using EHR platforms
to access patient data across sites. While the specific nature of technological challenges at other systems may be different, interoperability is a salient barrier to the adoption and scaling up of healthcare
innovations.41,48 Health systems can engage local informaticists in
evaluating whether the current EHR capabilities are sufficient for a
hub-and-spoke e-consult approach and which changes or modifications would be needed.
Finally, while many participants could see undeniable benefits of
the hub-and-spoke model, some clinicians we interviewed did not
immediately think that the new approach would be better than the
system currently in place (sporadic use of interfacility e-consults).
Prior to implementing a hub-and-spoke e-consult model, healthcare
systems are advised to evaluate the organizational readiness for
change.49 If the hub-and-spoke model is not seen as clearly advantageous, implementation champions would need to advocate for the
change by compellingly presenting the benefits of the new model.
We present the above-mentioned recommendations, in summary
form, in Figure 2. In a recent article, researchers involved in studying
the Champlain BASE e-consult service in Canada summarized best
practices in spreading and scaling up e-consult use in Canada, based
on a policy forum discussion between key stakeholders.18 Their recommendations included bringing together stakeholders from different disciplines and organizations, building on existing policies and
programs, and developing measures for evaluating impact of the
spread/scale-up. Our work is complementary and synergistic with

that of the Champlain BASE researchers because, despite the shared
focus, our methods yielded a distinct set of concerns and recommendations.
Our work has limitations. We focused data collection on a regional network of the VHA. Although our findings might be more
relevant to healthcare systems with comparable levels of specialty
care resources, organizational structure, and/or technological
resources, the overall approach we employed may provide useful
guidance for preimplementation assessment regardless of setting.
We limited our interviews with specialists to 3 specialties, but our
sample included clinicians practicing at organizationally diverse facilities, which constitutes a strength. Finally, all interviews were conducted prior to the COVID-19 pandemic. Given the unprecedented
rise in telehealth that the pandemic has unleashed, it is also possible
that some of the technological barriers to the hub-and-spoke e-consult design may be less prevalent now. It is also possible that, with
greater use of telehealth, clinicians might be more open to system redesign intended to improve efficiency.

CONCLUSION
In the era of COVID-19 and its aftermath, as telehealth technologies
become more prominent, scaling up e-consults in line with a huband-spoke model may help pave the way for a new approach to care
delivery, one that is both virtual and centralized. However, the success of this transformation will depend on the healthcare systems’
ability to evaluate and address barriers to leveraging economies of
scale for e-consults, especially among end users on whom adoption
depends. Our article, focused on the experience of primary care providers and specialists, presents insights from a case study of 1 of the
largest integrated healthcare systems in the United States, as well as
generalizable recommendations for healthcare organizations contemplating a scale-up of their e-consult systems.
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