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� PURPOSE: To describe the impact of a physician assis-
tant (PA) in an academic ophthalmology consult service.
� DESIGN: Evaluation research.
� METHODS: A PA was integrated into our ophthal-
mology consult service to enhance resident education.
First-year resident annual surgical logs before and after
the introduction of the PA were reviewed. Residents
were anonymously surveyed for their perceptions
regarding the impact of the PA integration on their resi-
dency experience. Consult wait time was compared for
residents and the PA. Internal financial metrics for the
PA were reviewed for a cost scenario analysis using
2016 national salary data for PAs.
� RESULTS: The PA made approximately 28 days per
year for each first-year resident available for alternative
clinical assignments, which resulted in a 75% increase
in total first-year resident annual surgical volume. The
majority of residents (93%) strongly agreed that having
a PA improved both their ophthalmic education (by
enabling them to spend time on other clinical assign-
ments) and their service-to-education balance on the
consult rotation. Adjusted median consult wait time for
residents was 28 minutes longer (P < .001) than for
the PA. A PA would likely need to see an average of
8-12 patients per day to be cost neutral to a consult
service.
� CONCLUSIONS: Integrating a PA into an ophthal-
mology consult service can optimize the resident clinical
service–to-education balance, reduce consult wait time,
and be financially feasible. PAs trained in ophthalmology
present a unique opportunity for all institutions that
require clinical ophthalmology expertise. (Am J
Ophthalmol 2018;190:125–133. � 2018 Elsevier Inc.
All rights reserved.)

I
N RESPONSE TO REDUCED MANPOWER OWING TO THE

Accreditation Council for Graduate Medical Education
(ACGME) work-hour restrictions, residency training

programs have increasingly incorporated advanced prac-
tice providers (APPs), such as physician assistants (PAs)
or nurse practitioners (NPs), into clinical care teams.1–4

APPs have the potential to reduce costs and enhance
graduate medical education (GME) while maintaining
patient care standards.5 Beyond residency programs, incor-
poration of APPs into ophthalmology may play a vital role
in closing the workforce gap in ophthalmic care.6

Historically, PAs have been underutilized in ophthal-
mology departments. In a 1990 study, Wilson and associ-
ates could only identify 52 PAs throughout the United
States employed in ophthalmologic practice.7 According
to the National Commission on Certification of Physician
Assistants, of the 108 717 certified PAs in 2015 there were
only 109 PAs in ophthalmology.8 Given that general sur-
gery and internal medicine residency programs have suc-
cessfully used APPs to improve resident experiences,1,9–11

ophthalmology programs may also potentially benefit
from such an integration.
The Wilmer Eye Institute recently reduced the

number of residents from 7 to 5 per year owing to a
separation from an affiliated community hospital. This
reduction required each resident to spend more time on
the consult service and less on other clinical assignments
to ensure continuous consult coverage. To rebalance this
situation, a PA was integrated into the ophthalmology
consult service.
This article describes our experience with integrating a

PA into our consult service to enhance resident education.
Furthermore, the impact of PA integration with respect to
consult wait times and finances are explored.

METHODS

THE JOHNS HOPKINS UNIVERSITY SCHOOL OF MEDICINE

Institutional Review Board determined that this evalua-
tion study did not constitute human subjects research and
granted prospective approval and waiver of consent.
The Wilmer Eye Institute is a tertiary eye care center

within Johns Hopkins Hospital. The ophthalmology
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residency training program is a 3-year ACGME-accredited
program with 15 residents. Residents provide in-house call
coverage for the Johns Hopkins Hospital Emergency
Department (ED) and inpatient units 365 days a year. His-
torically, weekday consults were covered by 2 residents
daily under the supervision of our assistant chief of service,
a fellowship-trained faculty member. First-year residents
addressed ED consults. Second-year residents handled
inpatient consults, provided backup to the first-year resi-
dent, and participated in emergency surgical cases. Starting
in July 2014, a PA was integrated into the consult service
rotation to assist with consult coverage for 3.5 days each
week.

Upon verification of the PA’s professional credentials
(graduation, state licensure, certification, relevant
training), the Wilmer Eye Institute defined and approved
the PA’s scope of practice and supervisory mechanisms in
accordance to regulations regarding clinical privileges of
PAs.12 The PA was a former comprehensive ophthalmolo-
gist in India. During PA training, the PA enrolled in a
1-month rotation on our consult service with direct super-
vision from residents and the assistant chief of service and
demonstrated excellent ophthalmic examination skills.
The PA then worked with direct supervision from residents
and the assistant chief of service for an additional 6 weeks
after starting as the ophthalmology PA to ensure adequate
competency before beginning to independently evaluate
patients. The PA would be the primary responder to all
ophthalmology consults (inpatient and ED) for all levels
of complexity and independently managed all routine,
nonsurgical cases. However, the PA would call the
second-year resident on the consult service to see all pa-
tients who required surgical intervention, presented an
educational opportunity, had abnormal posterior segment
findings, exhibited either neuro-ophthalmic or oculoplastic
pathology, or required other subspecialty faculty consulta-
tion. The assistant chief of service supervised the PA and
residents during morning rounds and reviewed the charts
documented by the PA for ongoing oversight and quality
assurance.

The PA provided ED and inpatient consult coverage
3.5 days per week during the day, Monday through
Wednesday and Thursday morning (total of 40 hours).
During those days, the first-year resident was assigned to
alternative clinical assignments, including clinic and sur-
gery, while the second-year resident participated in alter-
native flexible clinical assignments, such as an ocular
pathology rotation to maximize educational experiences.
On Thursday afternoon and Friday, the first- and second-
year residents covered ED and inpatient consults, respec-
tively, just as they did before the integration of the PA.
Weekend, night, and holiday shifts continued to be
covered by the first- and second-year residents.

First-year resident annual surgical volumes for the aca-
demic year immediately before and after the introduction
of the PA in July 2014 were compared. In addition, in

December 2016 the ophthalmology residents were
anonymously surveyed regarding their perceptions of the
impact of the PA on their residency experience. All resi-
dents surveyed had already experienced the modified
consult service.
Time stamp data for consults were extracted from the

electronic health record (EHR; EpicCare, Epic Systems,
Verona, Wisconsin, USA) from March 2016 to February
2017. These were analyzed to determine ED and inpatient
consult volume and consult wait time during both the day
and night shifts, 7 days a week. Only primary consults
where a consult order was placed, that were seen by resi-
dents or the PA, and that had a consult note were eligible
for inclusion. Follow-up consults and any consult notes
without a consult order were excluded from the analysis
of both consult volume and consult wait time. Consult vol-
ume was analyzed for both the residents and the PA, sum-
marizing each by annual, hourly, day of the week, and
quarterly time periods. Consult wait time was measured
as the period from when the consult order was placed in
the EHR to when the specific ophthalmology examination
elements were documented in the first consult note. If the
consult did not involve the ophthalmology examination
template, the consult note start time was used as the
endpoint of the consult wait time. The consult volume
by consult characteristics, such as the number of consults
in the hour prior to each consult, day of the week, and
quarter of the year were compared between residents and
PA using x2 tests. Consult wait time was then compared
for the residents and PA in both an unadjusted median
regression analysis and an adjusted multivariate median
regression analysis. The adjusted regression analyses
adjusted for factors that could affect the consult wait
time, such as number of consults in the hour prior to
each consult, shift (day vs night), day of the week, and
quarter of the year. All statistical analyses were performed
using Stata (version 14.2) software (StataCorp LP, College
Station, Texas, USA), and P values less than or equal to .05
were accepted as statistically significant.
A cost scenario analysis based on the PA’s 2016 consult

revenue per patient was developed to determine the num-
ber of patient visits a PA would need each day to be cost
neutral. Patient visits were defined as the sum of primary
and follow-up consults. Cost neutral was defined as the
point at which revenue generated by the PA equals the ex-
penses associated with staffing the consult service with a
PA. The annual profit or loss was a linear function of
annual patient volume for a given revenue per patient visit
minus the 2016 national 25th, 50th, and 75th percentiles
for PA salaries ($90 000, $102 000, and $117 000, respec-
tively),13 with a 34% rate of fringe benefits. For annual pa-
tient volume, we assumed 3.5 work days per week and 48
work weeks per year. For revenue per patient, we had a
2016 average collection of $110.89 per patient visit minus
an internal overhead rate of 26.4% of collections. The
overhead rate only includes the university dean’s tax and
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