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A B S T R A C T

Purpose: Given limited ambulatory access to genetics specialists, innovative service delivery
solutions are needed. Electronic consultation (e-consult) programs are growing to connect
clinicians to specialists. We explored the utilization and outcomes of a genetics and genomics
e-consult program at Massachusetts General Hospital system in its first year.
Methods: A retrospective observational analysis of genetics e-consults ordered between April
2021 and March 2022.
Results: In its first year, the e-consult service triaged 153 requests and completed 122 in a
median of 2.0 days. Of the 97 e-consults with actionable recommendations, there was docu-
mentation that most ordering clinicians followed through (82%). A variety of providers used the
service, though the majority (77%) were generalists.
Conclusion: e-Consult models should be considered as one way to increase access to genetics
expertise.
© 2023 The Authors. Published by Elsevier Inc. on behalf of American College of Medical

Genetics and Genomics. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Access to genetic subspecialists for care-related questions is
often limited.1-3 Electronic consultations (e-consults) have
been trialed across diverse health systems to provide
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expedited access to specialty medical providers.4-6 e-Consult
programs within genetics and genomics programs care
have emerged as potential models to address access issues
by providing first-pass triage of genetics questions,
answering simple questions that do not require a visit (thus
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freeing access for additional patient care), aswell as educating
generalists on genetics care topics that could be directly
applied to future patients.

Massachusetts General Hospital (MGH) is an academic
medical center in Boston, Massachusetts, where several spe-
cialties offer clinical genetics care.7 From fall 2019 to March
2021, the MGH Preventive Genomics Clinic had started an e-
consult program to field referring providers’ questions about
the use of genetic testing for risk assessments and disease
prevention in healthy individuals. However, it was observed
that several of the questions being submitted to this e-consult
program were better suited to be answered by other spe-
cialties. In particular, many questions were most relevant to
clinical genetics specialists that asked about symptomatic
patients who at times had a known genetic condition, and
many other questions focused on cancer genetics.

Therefore, in April 2021, the decision was made to
instead launch a “pooled” e-consult program to provide
timely outpatient access to subspecialists from 3 different
clinics, the MGH Center for Cancer Risk Assessment,
MGH Medical Genetics and Metabolism, and the MGH
Preventive Genomics Clinic, in hopes of being able to
triage and effectively respond to clinician questions
through a single electronic health record (EHR) order. In
this new model, clinicians order an e-consult through the
EHR, select a reason for the e-Consult from a prespecified
list and enter a patient-specific clinical question with the
option to add additional data or relevant reports. An
established institutional e-consult team helped to create an
electronic “pool” of specialists willing to respond to these
e-consults was identified at the launch of the program.
These include 2 physicians from the MGH Center for
Cancer Risk Assessment specializing in hereditary sus-
ceptibility to gastrointestinal and breast cancer, respec-
tively, a physician from the MGH Preventive Genomics
Clinic and a physician from the MGH Medical Genetics
and Metabolism clinic. Although in some cases only one
step of triage was needed, in some specialties the point
person in the “pool” would further triage the question on to
specific subspecialists known to them with expertise in
distinct subject matter (eg, from triaging physician to an
expert in mitochondrial disorders).

Once the e-consult question reaches the answering
clinician, this person reviews the patients’ EHR data and
the data provided in the e-consult question and sends an
electronic response to the submitting clinician, which is
then documented in the EMR. Although a genetic coun-
selor or another staff member may investigate the submit-
ted topic and draft a response to an e-consult question, if
that is the workflow of a particular specialty, per the in-
stitution’s programmatic requirements, only a physician
can complete and sign off on the final e-consult response.
Answering clinicians collect an internally funded fee for
answering an e-consult. e-Consults can be declined at any
point in the process at the triage and answering clinician’s
discretion.
To better understand the utilization of the e-consult
program and outcomes of e-consults, a review of the first
year of the pooled e-consult program was performed.
Materials and Methods

The team first conducted a retrospective observational
analysis of e-consult data that the Mass General Brigham
Institutional Review Board approved.

The analysis characterized providers ordering, the providers
responding to, and the patients for whom e-consults were or-
dered between April 2021 and March 2022, as well as the
content of and outcomes of e-consults that were collected over
this period. Data were obtained from (1) the Mass General
Physicians Organization e-Consult database, which pulls rele-
vant data from the EHR, (2) publicly available MGH websites
characterizing providers and their clinics, and (3) chart review.
Details of patients (age at order, legal sex, and self-reported
race), providers submitting e-consults (degree and specialty),
and providers responding to e-consults (specialty) were char-
acterized. e-Consults were characterized by several factors:
turnaround time, the prespecified reason for the e-consult, e-
consult recommendation type (actionable vs no action recom-
mended), and recommendation follow-through by the submit-
ting provider (Yes vs No/Not Documented).

Patient and provider demographics were summarized
descriptively. Next, the team outlined the reasons for e-
consult submission and the outcomes of e-consults.
Results

Of 153 e-consults submitted in the program’s first year, 122
were completed (80%) and 31 were declined (Figure 1). The
reasons for declined e-consults are summarized in Figure 1.
A minority of e-consults related to patients over age 65
(8%); patients were primarily female and White (Table 1).
Both physicians and nurse practitioners submitted
e-consults; a greater proportion of nurse practitioner
e-consults were declined (39%) compared with physician-
submitted e-consults (18%). Clinicians offering e-consults
represented a large range of specialties, though the majority
(80/104, 77%) were generalists, such as internists,
general pediatricians, and family medicine physicians. Most
e-consults were triaged to Medical Genetics and Metabolism
(90/122, 73%), followed by Cancer Genetics (n = 30, 25%).
All clinicians answering e-consults were physicians.

The top prespecified reasons ordering providers selected
for e-Consult submission were a personal or family history
of cancer (n = 37), suspicion or knowledge of a known
syndrome or genetic disorder (n = 35), and reasons not
captured by the other prespecified fields (free text, n = 25)
(Figure 1). e-Consults were answered in a median of 2.0
days. Most completed e-consults resulted in at least
one actionable recommendation for the submitting clinician



Figure 1 Outcomes of submitted e-consults.
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(97/122); 82% (80/97) of those with an actionable recom-
mendation had documented evidence of follow-through.
Discussion

With increasing indications for incorporating genetics into
patient care, building systems to improve access to genetics
expertise is paramount. In the first year of the e-consult
program, diverse questions were submitted by clinicians from
various specialties, especially generalist providers. Prior re-
view has shown that 2 key thematic barriers that have limited
integration of genetics with primary care include the
following: (1) issues of access to genetics specialists and (2) a
lack of knowledge and comfort of primary care clinicians
with genetics.8 The data analyzed suggest that e-consult
might help to address both of these barriers.

First, the data suggested that an e-consult program could
help to reduce unnecessary visits, thereby improving access
for patients requiring a visit to a genetics subspecialist.
Several potential sources of saved visits were observed in
our analyses. For example, of the 122 e-consults answered,
25 recommended no further action, 10 recommended non-
genetics lab testing, and 8 advised screening plans. In
addition, e-consult recommendations could also improve the
efficiency of subsequent genetics evaluations, such as when
familial genetic testing was recommended first (18/122
answered e-consults), to enhance the utility of subsequent
genetics evaluations. Further studies could assess the impact
of e-consults on access to genetics services across the hos-
pital system, including by measuring changes in wait times
by referral volume for specialty clinics, which would hy-
pothetically decrease, and improved appropriateness of pa-
tients being seen in the specialty clinics, which would
hypothetically increase in response to the e-consult program
helping to identify patients who are most likely to benefit
from a traditional referral and advises of data that must be
collected in advance to enhance the visit.

Second, because primary care clinicians have endorsed
poor knowledge and comfort providing genetics care to their



Table 1 Characteristics of e-consults ordered (N = 153 distinct e-consults)

Characteristic
Total e-Consults

(N = 153) % of Total
Accepted

(n = 122, 80%) Row %
Declined

(n = 31, 20%) Row %

Age at time of referral
0-17 49 32% 47 96% 2 4%
18 to 34 38 25% 28 74% 10 26%
35 to 64 54 35% 38 70% 16 30%
>=65 12 8% 9 75% 3 25%

Sexa

Male 51 33% 43 84% 8 16%
Female 99 65% 77 78% 22 22%

Race
Asian 4 3% 4 100% 0 0%
Black 4 3% 3 75% 1 25%
Hispanic 8 5% 7 88% 1 13%
Other 1 1% 1 100% 0 0%
White 121 79% 95 79% 26 21%
Unknown 15 9% 12 80% 3 20%

Referring clinician characteristics (N = 104 distinct referring clinicians)
Referring clinician degree
MD/DO (n = 94) 135 88% 111 82% 24 18%
NP (n = 10) 18 12% 11 65% 7 39%

Referring clinician specialty
Internal medicine (n = 37) 55 36% 39 71% 16 29%
Pediatrics (n = 27) 36 24% 34 94% 2 6%
Pediatric sub (n = 11) 19 12% 18 95% 1 5%
Family medicine or med/peds (n = 16) 20 13% 13 65% 7 35%
Adult sub (n = 10) 13 8% 10 77% 3 23%
REI (n = 3) 10 7% 8 80% 2 20%

Answering clinician specialty (N = 12 distinct clinicians, 4 male, 8 female)b

Medical genetics N/A N/A 90 73% N/A N/A
Cancer genetics N/A N/A 30 25% N/A N/A
Preventive genomics N/A N/A 2 2% N/A N/A

e-Consult, electronic consultation; MD/DO, doctor of medicine/doctor of osteopathy; NP, nurse practitioner; Meds/Peds, combined internal medicine and
pediatrics; REI, reproductive endocrinology and infertility.

aMissing: Legal sex (3).
bAll clinicians answering e-consults were physicians. e-Consult responses could be prepped for the physician by another team member for review and

signature.
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patients,9 the successful use of the e-consult program by
generalists is encouraging because such programs can pro-
vide a system for interacting and learning from genetics
experts. Given that referring clinicians receive a response
and rationale for next steps when an e-consult is answered,
these responses could provide a form of passive education
of the referring clinician about both case-specific and gen-
eral genetics concepts. Further work could explore if and
how generalists referring to the service might integrate what
they learn from e-consult responses into the care of future
patients and affect both their self-rated and objectively
measured genetics knowledge.

Finally, it was observed that a high number of e-consults
(20%) were declined. The primary reasons for declining were
either clinical (eg, appropriate specialist not in the e-consult
“pool” of providers) or process errors (eg, duplicate order
entries). Therefore, the next operational steps for the program
include resolving clinical barriers to using the program, such
as recruiting additional specialists from fields of high demand
to join the e-consult “pool,” refining workflows, and further
educating referring providers on the appropriate use of the
e-consult program. By alleviating some of these systems’
issues, health systems may see a significant increase in effi-
ciency as unnecessary genetics visits are reduced and patient
care is expedited under specialized guidance.
Data Availability

The data used in this studymay bemade available upon request
by contacting the corresponding author. Given that these data
were collected for research pursuant to a waiver of informed
consent, requests for individual-level data would be for the
minimum data necessary (no PHI) and require secure transfer.
Acknowledgments

The authors would like to thank the Mass General Physicians
Organization for their support of the e-consult program.



ORCIDs

Emma K. Folkerts: http://orcid.org/0000-0002-5629-6280
Daniel C. Chung: http://orcid.org/0000-0001-8226-7005
Douglas S. Micalizzi: http://orcid.org/0000-0002-0306-9914
Kristen M. Shannon: http://orcid.org/0000-0003-4141-3672
David A. Sweetser: http://orcid.org/0000-0002-1621-3284
Eugene K. Wong: http://orcid.org/0000-0001-7866-733X
Heidi L. Rehm: http://orcid.org/0000-0002-6025-0015
Leland E. Hull: http://orcid.org/0000-0002-5736-6543

E.K. Folkerts et al. 5
Funding

Dr. Hull is supported by the National Human Genome
Research Institute of the National Institutes of Health
(K08HG012221). The content is solely the responsibility of
the authors and does not necessarily represent the official
views of the National Institutes of Health.
Author Information

Conceptualization: H.L.R., L.E.H.; Data Curation: E.K.F.,
R.C.P.; Methodology: L.E.H.; Investigation: E.K.F.; Vali-
dation: L.E.H.; Writing-original draft: E.K.F.; Writing-
review and editing: R.C.P., D.C.C., S.A.G., D.S.M.,
K.M.S., D.A.S., E.K.W., H.L.R., L.E.H.; Supervision:
R.C.P., H.L.R., L.E.H.
Ethics Declaration

All study procedures were approved by the Mass General
Brigham Institutional Review Board (MGB IRB). A waiver
of informed consent was granted for individual-level data.
Conflict of Interest

HLR serves as a director of a not-for-profit clinical labora-
tory that offers genetic and genomic testing. All other au-
thors declare no conflicts of interest.
References

1. Hoskovec JM, Bennett RL, Carey ME, et al. Projecting the supply
and demand for Certified Genetic Counselors: a workforce study.
J Genet Couns. 2018;27(1):16-20. http://doi.org/10.1007/s10897-017-
0158-8

2. Dragojlovic N, Borle K, Kopac N, et al. The composition and capacity
of the clinical genetics workforce in high-income countries: a scoping
review. Genet Med. 2020;22(9):1437-1449. http://doi.org/10.1038/
s41436-020-0825-2

3. Penon-Portmann M, Chang J, Cheng M, Shieh JT. Genetics workforce:
distribution of genetics services and challenges to health care in Cali-
fornia. Genet Med. 2020;22(1):227-231. http://doi.org/10.1038/s41436-
019-0628-5

4. Ahmed S, Kelly YP, Behera TR, et al. Utility, appropriateness,
and content of electronic consultations across medical subspecialties. Ann
Intern Med. 2020;172(10):641-647. http://doi.org/10.7326/M19-3852

5. Winchester DE, Wokhlu A, Vilaro J, et al. Electronic consults for
improving specialty care access for veterans. Am J Manag Care.
2019;25(5):250-253.

6. Wasfy JH, Rao SK, Chittle MD, Gallen KM, Isselbacher EM, Ferris TG.
Initial results of a cardiac e-consult pilot program. J Am Coll Cardiol.
2014;64(24):2706-2707. http://doi.org/10.1016/j.jacc.2014.09.061

7. Genetics and genomics. Massachusetts General Hospital. Copyright ©
2007-2023. The General Hospital Corporation. Accessed May 5, 2023.
https://www.massgeneral.org/genetics-and-genomics

8. Mikat-Stevens NA, Larson IA, Tarini BA. Primary-care providers’
perceived barriers to integration of genetics services: a systematic review
of the literature. Genet Med. 2015;17(3):169-176. http://doi.org/10.1038/
gim.2014.101

9. Hauser D, Obeng AO, Fei K, Ramos MA, Horowitz CR. Views of
primary care providers on testing patients for genetic risks for common
chronic diseases. Health Aff (Millwood). 2018;37(5):793-800. http://doi.
org/10.1377/hlthaff.2017.1548

http://doi.org/10.1007/s10897-017-0158-8
http://doi.org/10.1007/s10897-017-0158-8
http://doi.org/10.1038/s41436-020-0825-2
http://doi.org/10.1038/s41436-020-0825-2
http://doi.org/10.1038/s41436-019-0628-5
http://doi.org/10.1038/s41436-019-0628-5
http://doi.org/10.7326/M19-3852
http://refhub.elsevier.com/S2949-7744(23)00828-2/sref5
http://refhub.elsevier.com/S2949-7744(23)00828-2/sref5
http://refhub.elsevier.com/S2949-7744(23)00828-2/sref5
http://doi.org/10.1016/j.jacc.2014.09.061
https://www.massgeneral.org/genetics-and-genomics
http://doi.org/10.1038/gim.2014.101
http://doi.org/10.1038/gim.2014.101
http://doi.org/10.1377/hlthaff.2017.1548
http://doi.org/10.1377/hlthaff.2017.1548
http://orcid.org/0000-0002-5629-6280
http://orcid.org/0000-0001-8226-7005
http://orcid.org/0000-0002-0306-9914
http://orcid.org/0000-0003-4141-3672
http://orcid.org/0000-0002-1621-3284
http://orcid.org/0000-0001-7866-733X
http://orcid.org/0000-0002-6025-0015
http://orcid.org/0000-0002-5736-6543

	A pooled electronic consultation program to improve access to genetics specialists
	Introduction
	Materials and Methods
	Results
	Discussion
	Data Availability
	Acknowledgments
	Funding
	Author Information
	Ethics Declaration
	Conflict of Interest
	References
	ORCIDs


