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The Effect of a Brief, Glaucoma-Specific Motivational 
Interviewing Training Program on Patient Satisfaction and 
Glaucoma Self-Management
Sarah Miller1, OLIVIA J. KILLEEN2, Chamisa MacKenzie3, 
Ken Resnicow5, Michele Heisler4, Paula Anne Newman-Casey2. 
1Department of Epidemiology, University of Michigan School of 
Public Health, Ann Arbor, MI; 2Department of Ophthalmology & 
Visual Sciences, University of Michigan, Kellogg Eye Center, Ann 
Arbor, MI; 3Department of Psychiatry, University of Michigan, Ann 
Arbor, MI; 4Department of Internal Medicine, University of Michigan 
Medical school, Ann Arbor, MI; 5Department of Health Behavior & 
Health Education, University of Michigan School of Public Health, 
Ann Arbor, MI.
Purpose: Motivational interviewing (MI) is a counseling style that 
can improve patient-provider communication and patient health self-
management. We hypothesized that patients who received glaucoma 
education for eye drop instillation consistent with MI principles 
would have increased satisfaction with paraprofessional staff 
communication as well as improved eye drop instillation self-efficacy 
and overall health activation.
Methods: This was a prospective observational study with a pre-post 
design. We included a convenience sample of patients ≥18 years of 
age who were taking ≥1 glaucoma medication. We administered a 
survey using validated instruments measuring patient satisfaction 
with glaucoma technician communication, patients’ eye drop 
instillation self-efficacy and overall health activation. Six glaucoma 
technicians were trained in glaucoma specific MI through a 16-hour 
glaucoma-specific MI training, followed by 3 hours of coaching 
with an MI trainer. After the training was completed, the survey 
was re-administered to the same patients in order to evaluate the 
impact of MI techniques. Patients were asked to rate their glaucoma 
technician’s fidelity to MI counseling principles using a validated 
instrument.
Results: 102 participants were recruited from the glaucoma clinic. 
72/102 (71%) patients completed both the baseline and follow-
up surveys. 41/72 (57%) patients rated their glaucoma technician 
as above average in MI compliance. There was no significant 
change in patient satisfaction with technician communication, eye 
drop instillation self-efficacy or overall health activation after the 
intervention (p>0.15 for all comparisons). However, of patients who 
rated their glaucoma technician as above average in MI compliance, 
satisfaction with technician communication increased significantly 
unlike satisfaction scores for technicians who scored below average 
(mean 0.60 points/12, 95% CI: 0.05, 1.15, p=0.03, two-tailed t-test, 
vs. mean -0.83 points, 95% CI: -1.78, 0.11).
Conclusions: Patient satisfaction with glaucoma technician 
communication increased for technicians who learned to 
communicate with patients in an MI-consistent style through this 
brief, glaucoma-specific MI training program. Qualitative analysis 
is needed to understand why MI-consistent patient education for eye 
drop instillation did not improve patients’ eye drop instillation self-
efficacy.
Commercial Relationships: Sarah Miller, None; 
OLIVIA J. KILLEEN, None; Chamisa MacKenzie, 

None; Ken Resnicow, None; Michele Heisler, None; Paula 
Anne Newman-Casey, Blue Health Intelligence (C)
Support: National Eye Institute 1K23EY025320; Research to 
Prevent Blindness; Blue Cross Blue Shield Foundation; American 
Glaucoma Society

Program Number: 5045 Poster Board Number: B0598
Presentation Time: 3:45 PM–5:30 PM
Designing a portable automated system for continuously 
measuring patient wait times, a quality improvement approach to 
improving glaucoma care
John A. Musser, Amitava Shee, Long Zhang, Leslie M. Niziol, 
Abhilash Rao, David Burke, Nish Patel, Shivani Kamat, 
Manjool Shah, Steve Gendler, Amy Cohn,  
Paula Anne Newman-Casey. Glaucoma,  
University of Michigan - Kellogg Eye Center, Livonia, MI.
Purpose: Nearly 50% of glaucoma patients are noncompliant with 
their medications. Inadequate patient education and poor attendance 
at follow up visits have been associated with noncompliance. 75% 
of glaucoma patients stated that long wait times were a significant 
barrier for attending return visits. We designed a radio frequency 
identification (RFID) continuous monitoring system to identify ideal 
times for integrating glaucoma education sessions into the patient 
visit and to advise process changes to decrease wait times.
Methods: ThingMagic Astra-Ex Ultra High Frequency (UHF, 865 
MHz-960 MHz) RFID readers were tested with Impinj Monza 4QT 
UHF RFID tags worn on lanyards. A management software interface 
was designed to monitor the status of each RFID reader via discrete 
internet protocol connections. RFID tag data, including signal 
strength (dBm) and time, was buffered into a MySQL relational 
database prior to transfer into a network file system. Tests were 
performed to obtain a better understanding of tag signal strength at 
different distances from the RFID reader (up to 9 feet, as in an exam 
lane between patient and provider), sampling settings of the readers, 
and environments mimicking a patient visit to the glaucoma clinic.
Results: Clinic room RFID reader testing with no line of sight 
obstacles at 1, 2, 4, 6, and 9 feet yielded an average (n=5 trials) signal 
strength of -27 [+/- 0.75], -33 [+/- 1.38], -44 [+/- 0.98], -46 [+/- 2.06], 
and -53 [+/- 2.13] dBm respectively for a 0.5s sampling rate and -28 
[+/0 1.90], -34 [+/- 1.08], -44 [+/- 0.74], -46 [+/- 1.49], and -51 [+/- 
2.92] for a max sampling rate (approximately 10 times per second). 
The signal strength was not meaningfully different between the two 
sampling rates. The signal strength of a tag decreased the further 
away it was from the RFID reader. The slit lamp caused interference 
with signal strength. At 9 feet, it attenuated the strength for 0.5s 
sampling from an average of -53 dBm to an average of -67 dBm. A 
tag read outside the clinic door exhibited an average signal strength 
(n=5 trials) of -68.5 dBm for 0.5s sampling and -68.9 dBm at max 
sampling rate.
Conclusions: UHF RFID technology has the capability to determine 
patient-provider presence in the clinical setting using signal strength 
when protocols are optimized to allow for equipment interference.
Commercial Relationships: John A. Musser; Amitava Shee, None; 
Long Zhang, None; Leslie M. Niziol, None; Abhilash Rao, None; 
David Burke, None; Nish Patel, None; Shivani Kamat, None; 
Manjool Shah, None; Steve Gendler, None; Amy Cohn, None; 
Paula Anne Newman-Casey, Blue Health Intelligence (C)
Support: National Institute of Health 1K23EY025320, Research to 
Prevent Blindness
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Program Number: 5046 Poster Board Number: B0599
Presentation Time: 3:45 PM–5:30 PM
A COMPARISON OF RESOURCE USE AND COSTS 
FOR PATIENTS WHO ARE NEWLY DIAGNOSED WITH 
EXFOLIATION SYNDROME GLAUCOMA VERSUS 
PRIMARY OPEN-ANGLE GLAUCOMA
Siddarth Rathi1, Chris Andrews2, David S. Greenfield1, 
Joshua D. Stein2. 1Bascom Palmer Eye Center, University of Miami, 
Miami, FL; 2University of Michigan, Ann Arbor, MI.
Purpose: The purpose of this study was to characterize differences 
in resource utilization patterns and health care costs for patients with 
incident exfoliation glaucoma (XFG) compared to primary open-
angle glaucoma (POAG) in the United States.
Methods: Claims data from a 20% sample of Medicare enrollees 
throughout the US were analyzed to identify all persons age ≥ 65 
who were continuously enrolled in Medicare for ≥5 years and were 
newly diagnosed with POAG or PXG during 2008-2014. Persons 
with pre-existing POAG or XFG during a three year lookback period 
were excluded as well as those who had records of medical, laser, or 
surgical glaucoma treatment during this three year period. Persons 
newly diagnosed with POAG or XFG and received ≥1 confirmatory 
diagnosis were followed for two years. Resource utilization and costs 
associated with visits, diagnostic procedures, medications, cataract 
and incisional glaucoma surgery were captured during the two year 
timeframe.
Results: There were 223 persons with newly diagnosed XFG  
(73% female) and 8366 persons with newly-diagnosed POAG (65% 
female) who met the inclusion criteria. Persons with POAG had 
slightly more office visits (mean 7.5 POAG, 6.4 XFG; p<0.001) over 
the first 2 years. The proportion of patients treated with glaucoma 
medications was greater in the POAG group (79% vs. 41%, p=0.00) 
while the proportion of persons undergoing laser trabeculoplasty 
(12.8% POAG vs. 9.8% XFG, p=0.18) and incisional glaucoma 
surgery (16% POAG vs. 12% XFG, p=0.11) were similar between 
groups. A greater proportion of persons with XFG underwent cataract 
surgery (25.5% vs. 18.3%, p=0.006) in the first two years. The mean 
total cost of care per person was higher in the XFG group ($2464 ± 
2760) vs POAG ($2371 ± 2058, p=0.02).
Conclusions: Newly diagnosed POAG patients utilize clinic and 
operative glaucoma resources more frequently compared to XFG 
patients. However, XFG patients have cataract surgery earlier and 
incur higher average costs compared to POAG patients. Further 
research is needed to elucidate differences in utilization and costs of 
care beyond initial diagnosis.
Commercial Relationships: Siddarth Rathi; Chris Andrews, 
None; David S. Greenfield, None; Joshua D. Stein, None
Support: Research to Prevent Blindness, W.K. Kellogg Foundation, 
and R01 EY026641

Program Number: 5047 Poster Board Number: B0600
Presentation Time: 3:45 PM–5:30 PM
Optic Nerve Exam PQRS Compliance in Glaucoma Tube Shunt 
Surgery
Elliot S. Crane, Loka Thangmathesvaran, Kunjal K. Modi, 
Albert S. Khouri. Institute of Ophthalmology and Visual Science, 
Rutgers New Jersey Medical School, Newark, NJ.
Purpose: To compare resident and attending compliance with the 
Physician Quality Reporting System (PQRS) standards for primary 
open angle glaucoma (POAG) in a population of patients undergoing 
tube shunt surgery regardless of glaucoma type. As per PQRS 
guidelines, one optic nerve exam needs to be performed per reporting 
period.

Methods: Patients who underwent tube shunt surgery for glaucoma 
at Rutgers New Jersey Medical School between 2008 and 2015 
and had a minimum of six months of follow up were included. The 
pre-surgical optic nerve exam date and cup to disc (C/D) ratio taken 
closest to the time of surgery was noted. In cases where no optic 
nerve exam was performed, documentation as to why the exam was 
not performed was recorded if present. T-tests and Fisher’s exact tests 
were used for analysis; α=0.05.
Results: 148 eyes of 128 patients were included in the study. 58 
cases (39.2%) were performed by residents. Optic nerve exams were 
performed in 51/58 (87.9%) of resident cases and 86/90 (95.5%) 
of attending cases (P=0.087). Exams were not performed due to 
documented medical necessity in 6/58 (10%) resident cases and 3/90 
(3.3%) attending cases (P=0.093). One of 58 (1.7%) resident cases 
had no exam with no documentation present. Optic nerve drawings 
replaced specific cup to disc ratios in 8/51 (15.7%) resident cases 
and 49/86 (57%) attending cases who had a documented exam. The 
mean ± standard deviation (SD) C/D ratio was 0.851 ± 0.155 among 
the 79 cases with documentation. The mean ± SD time between the 
pre-operative exam and tube shunt surgery was 50.16 ± 54.54 days 
for resident cases and 55.64±73.02 days for attending cases (P=0.62). 
Within one year of tube shunt surgery, 53/58 (91%) resident cases and 
88/90 attending cases (98%) had optic nerve exams or a documented 
medical necessity for not performing one (P=0.052).
Conclusions: Although the optic nerve exam requirement applies 
only to patients with POAG, we analyzed this criteria for patients 
with all types of glaucoma who underwent tube shunt surgery. 
Resident and attending compliance with PQRS for optic nerve 
evaluation was high. 98.60% of patients either had an optic nerve 
exam performed or a documented reason was provided for why it was 
not completed within one year prior to the surgery.
Commercial Relationships: Elliot S. Crane; 
Loka Thangmathesvaran, None; Kunjal K. Modi, None; 
Albert S. Khouri, None

Program Number: 5048 Poster Board Number: B0601
Presentation Time: 3:45 PM–5:30 PM
Lean evaluation of glaucoma clinic wait times to inform the 
development of an educational intervention
Nish Patel, Casey Scavone, John Musser, Leslie Niziol, Abhilash Rao, 
Elizabeth Olin, Amy Cohn, Shivani Kamat, Manjool Shah, Paula 
Anne Newman-Casey. University of Michigan, Ann Arbor, MI.
Purpose: Adherence to medications proven to decrease glaucomatous 
progression is poor at about 50%. Personalized educational 
interventions have been successful in improving adherence, but these 
interventions are time-intensive. Contrary to provider views of a 
lack of time for more education in clinic, many glaucoma patients 
complain about long wait times. We conducted a prospective, 
observational study utilizing Lean analysis of glaucoma clinic flow 
to identify and quantify wait times during a patient visit that might be 
used for education.
Methods: A convenience sample of new visit (NV) and return visit 
(RV) patients seen at the Kellogg Eye Center glaucoma clinic was 
obtained over 2 months, across different providers and weekdays. 
Patients were followed through their clinic visit and length of time 
spent within each component of their visit was recorded. Lean 
analysis was performed including value stream mapping and root 
cause analysis.
Results: 64 patients were studied, including 16 NV (25%) and 48 RV 
patients (75%). The visit process included steps for reception (check-
in and out), evaluations by technicians, residents, and attending 
physicians, ancillary testing, and wait times between steps (Figure). 
Visits were on average 2.8 hours (standard deviation, SD=0.5) for 
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NV patients and 1.7 hours (SD=0.7) for RV patients. Average wait 
time was similar between visit types (NV=53.4 minutes, SD=14.6; 
RV=52.6 minutes, SD=31.6). The percent of wait time to total visit 
time was significantly larger on average for RV patients (49.4%) 
compared to NV patients (32.0%; p<0.0001, 2-sample t-test). The 
percent of subjects with at least one 5, 10, 15, 20, and 30+ minute 
wait time during their visit was 100%, 100%, 81%, 25%, and 6%, for 
NV patients and 100%, 88%, 69%, 58%, and 33% for RV patients, 
respectively. The longest portions of wait time corresponded to the 
reception wait time after check-in and time in the clinic room waiting 
for the attending physician. The root causes of wait times identified 
were scheduling, batching of patients, and process variability among 
providers.
Conclusions: Educational interventions that can be delivered in 
10-15 minute blocks may be best integrated into clinic flow. Clinic 
efficiency should be improved to decrease five-minute wait times as 
they are unlikely to be useful for education.

Clinic visit process
Commercial Relationships: Nish Patel; Casey Scavone, None; 
John Musser, None; Leslie Niziol, None; Abhilash Rao, None; 
Elizabeth Olin, None; Amy Cohn, None; Shivani Kamat, None; 
Manjool Shah, None; Paula Anne Newman-Casey, Blue Health 
Intelligence (C)
Support: National Eye Institute 1K23EY025320, Research to 
Prevent Blindness

Program Number: 5049 Poster Board Number: B0602
Presentation Time: 3:45 PM–5:30 PM
Assessment of Patient Satisfaction in a Glaucoma Private 
Practice
Megan Falls1, Kamran Rahmatnejad2, Jonathan S. Myers2, 
Sarah Myers2, Lisa A. Hark2, Michael Waisbourd2. 1Sidney Kimmel 
Medical College, Philadelphia, PA; 2Glaucoma Research, Wills Eye 
Hospital, Philadelphia, PA.
Purpose: Patient satisfaction surveys are used to understand the 
patient experience in a medical setting. However, few studies have 
been published on the topic in an out-patient ophthalmology setting. 
The aim of this prospective study was to investigate satisfaction 
rates among patients with glaucoma in a private practice and to 
assess demographic and clinical characteristics of patients and their 
satisfaction survey responses.
Methods: A 37-question satisfaction survey was administered to 
249 participants in an urban private practice setting over an 8-month 
period. Participants who responded as completely satisfied with their 
ophthalmologist were compared to those who were less satisfied. 
Demographic and clinical information was collected from the 
electronic health record for each participant.
Results: Participants were 44.6% male and 55.4% female, with a 
mean age of 65.1 years. The population sample was predominantly 
Caucasian (73.9%). Age was the only demographic factor found to 
be associated with patient satisfaction (P<0.05). High satisfaction 
rates were associated (p<0.05) with perceived ability to schedule 
appointments, phone access and responses, perceived wait time, and 
communication skills of the ophthalmologist. Completely satisfied 
participants reported that their ophthalmologist spent enough time 
with them, listened carefully, and communicated in a way that was 
easy to understand. Completely satisfied patients were more likely to 
respond that they follow their glaucoma specialist’s orders exactly, 

and that they would recommend their glaucoma specialist’s office 
to friends and family (P<0.001). No clinical factors were associated 
with satisfaction.
Conclusions: Overall, patients with glaucoma in this specific 
practice are highly satisfied with the care they receive from their 
ophthalmologist. The majority of factors found to be significantly 
associated with patient satisfaction were subjective responses about 
characteristics of the ophthalmologist and their office. These findings 
may help inform ophthalmologists how to effectively use their time 
and resources by identifying specific factors that improve patient 
satisfaction.
Commercial Relationships: Megan Falls, None; 
Kamran Rahmatnejad, None; Jonathan S. Myers, None; 
Sarah Myers, None; Lisa A. Hark, None; Michael Waisbourd, 
None
Support: Wills Eye Hospital Grant 15-496E

Program Number: 5050 Poster Board Number: B0603
Presentation Time: 3:45 PM–5:30 PM
Applying Lean process methodology to improve patient 
experience, quality outcomes, and staff and provider satisfaction 
in an academic glaucoma practice
Elizabeth Marlow1, Lexi Robbins2, Karim Hutton1, Nicolette Aivazov1, 
Stephanie Muylaert1. 1Ophthalmology, New York Presbyterian/ Weill 
Cornell Medical College, New York, NY; 2Alright College,  
Reading, PA.
Purpose: Our primary aim was to improve patient experience, 
quality outcomes, and staff and provider satisfaction by reducing 
patient wait time and total length of visit by studying patient flow and 
the individual process steps of glaucoma clinic visits. Secondarily 
we hope to improve our Press-Ganey (PG) scores by addressing our 
office’s primary patient complaint: wait time. We estimated that up 
to 50% of a glaucoma patient’s total visit time was non-value added 
(NVA) time spent waiting, and that the visual field (VF) process step 
of a visit had the longest wait time.
Methods: This prospective, direct observational study evaluated 105 
visits over 2 months to one physician’s glaucoma practice within an 
academic multispecialty group in New York City. Patient visits were 
subdivided by type: new patient visit, continuous care visit, follow-
up, and pre- and post-operative. The office was subdivided so that 
each visit component could be accurately recorded using a tailored 
Lean time observation template. The time spent waiting for and 
performing each component were documented and analyzed.
Results: Our time observations revealed that for all visits 54.5% of 
total visit length was NVA wait time, which is concordant with our 
PG feedback. There was a significant difference in visit duration 
based on appointment type. New patient visits were the longest 
appointments (mean 160 min, n=10) with a mean of 90 minutes spent 
in NVA wait time (56.3%). The most common type of appointment 
was a follow-up visit (n=45) with a mean visit time of 87.3 min and 
47.1 min of NVA wait time (54.0%). VF was the longest process step 
(mean 18.5 ± 12.5 min, n=57) with an average wait time of 21.6 min 
(max=54 mins, n=57). Tech workup had the longest wait time overall 
of 24.5 min (n=102).
Conclusions: The Lean time observation template and basic data 
analysis and visualization demonstrate patient flow bottlenecks that 
confirmed our predictions that over 50% of a patient’s visit was NVA 
wait time and that VF was the longest process step. Overall, our study 
creates a simple, yet helpful model for determining the patient flow-
limiting components of a glaucoma practice that could guide strategic 
and tactical changes to improve patient experience, quality outcomes, 
and staff and provider satisfaction in an academic glaucoma practice.
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Program Number: 5051 Poster Board Number: B0604
Presentation Time: 3:45 PM–5:30 PM
Use of a Smartphone Application to Analyze and Incentivize 
Glaucoma Medication Adherence
Meredith R. Klifto1, Gabriella M. Riley1, Jennifer L. Barger1, 
Dan Ariely2, Joel S. Schuman1. 1Department of Ophthalmology, NYU 
Langone Medical Center, New York, NY; 2Behavioral Economics, 
Duke University, Durham, NC.
Purpose: Glaucoma is the 2nd leading cause of irreversible 
blindness, and eye drop adherence rates are around 50%. Recent 
studies have shown that glaucoma patients have interest in using 
a free application to aid adherence. The purpose of this study 
is to investigate the demographics of patients interested in a 
behavioral economics based smartphone app developed by NYU 
Ophthalmology, Duke University, and Pattern Health, and measure 
their drop adherence, satisfaction and intraocular pressure during the 
study.
Methods: After IRB-approved informed consent, patients with 
primary open angle glaucoma on at least two drops downloaded the 
app, and their glaucoma regimen was entered. Reminders were sent 
by push notifications and patients indicated adherence within the app. 
A virtual pet “Virgil the Turtle” was used to motivate adherence - the 
pet was happy with good adherence, but was despondent when users 
did not respond. Intraocular pressure was measured every 2-4 weeks. 
Post-study surveys are to be given at the study conclusion.
Results: 5 of an expected 25 patients have entered the study. Mean 
age was 70.4 years (SD+13.2, range 57-85), 60% were Caucasian, 
and 3 were male. The most common reason for not enrolling was 
difficulty attending IOP checks. Of those refusing enrollment, 
average age was 70.9 (SD+13). 52% were male and 78% were 
Caucasian.
In pre-study surveys, average expected experience using the app 
was 7.6 out of 10, SD +2.6 (range 4-10, 10 most positive). Average 
predicted drop adherence during the study was 9.2, SD +1.3, (range 
7-10) vs pre-study, subjective adherence of 8, SD+ 1.6 (range 6-10). 
Patients rated their expected increase in compliance as a result of 
Virgil the turtle to be 5.6, SD +4.3 (range 1-10). The patient with the 
best adherence (100%), was noted to have the best IOP reduction, at 
26%. The patient with the lowest adherence (39%) was noted to have 
the highest IOP increase, at 20%.
Conclusions: Preliminary results suggest that a behavioral economics 
based smartphone app can enhance adherence, but Virgil the Turtle 

will play only a modest role. Comfort with the app was not dependent 
upon age. Better adherence as measured by the app was associated 
with improved IOP lowering. Future work aims to investigate 
alternate methods of motivation, and analyze long term adherence 
and IOP. Optimizing compliance can reduce costs and improve 
patient outcomes by avoiding expensive and invasive treatments.
Commercial Relationships: Meredith R. Klifto, None; 
Gabriella M. Riley, None; Jennifer L. Barger, None; Dan Ariely, 
None; Joel S. Schuman, None

Program Number: 5052 Poster Board Number: B0605
Presentation Time: 3:45 PM–5:30 PM
The Ophthalmology Residency Program Director Survey: 
Applicant Qualities Affecting the Invitation to Interview and 
Rank Position
Nicholas Behunin, Christopher Hill, Mona Lotpifour, Ingrid U. Scott. 
Ophthalmology, Penn State Health, Hershey, PA.
Purpose: For several medical specialties, there is published 
information about factors which guide residency program directors 
(PDs) in their decision to invite applicants to interview and in 
their ranking of applicants. For medical students applying for 
ophthalmology residency, however, there is no such information 
in the literature. The purpose of the current study is to investigate 
factors impacting ophthalmology residency PDs’ decision to invite 
residency applicants to interview and factors impacting ranking of 
applicants.
Methods: An anonymous survey was created using RedCAP 
electronic data capture tools and was sent to the PD of each 
ophthalmology residency program in the United States accredited 
by the Accreditation Council for Graduate Medical Education 
(ACGME). The survey asked participants to assign an importance 
rating (IR) with respect to applicant selection on a scale of 1-5 (1 
being un-important and 5 being very important) to each of several 
applicant factors (AF). The list of AFs was created using a standard 
ophthalmology residency application, and by referencing published 
literature. The average IR was recorded for each AF included in the 
study.
Results: The five highest rated AFs, followed by the average IR, 
with respect to inviting applicants for interview, were: USMLE 
Step 1/COMLEX Level 1 score (4.67), visa status (4.67), letters of 
recommendation in the specialty (4.56), evidence of professionalism 
and ethics (4.56), graduate of a United States (US) allopathic medical 
school (4.44). The five highest rated AFs, followed by the average IR, 
with respect to ranking applicants, were: interpersonal skills (4.89), 
visa status (4.89), feedback from current residents (4.78), interaction 
with faculty during interview (4.56), evidence of professionalism and 
ethics (4.56).
Conclusions: Standardized test scores, letters of recommendation 
in the specialty, and being a graduate of a US allopathic medical 
school are among the most important factors identified by PDs in 
their decision to invite a candidate to interview. Interpersonal skills 
and interactions with residents and faculty members are among the 
most important factors identified by PDs in their decision to rank a 
candidate. Visa status and evidence of professionalism and ethics 
were identified as important in both the decision to interview and 
rank applicants.
Commercial Relationships: Nicholas Behunin, None; 
Christopher Hill, None; Mona Lotpifour, None;  
Ingrid U. Scott, None
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Program Number: 5053 Poster Board Number: B0606
Presentation Time: 3:45 PM–5:30 PM
Resident Efficiency in Patient Care: Comparing the Rate of 
Patients Seen Per Hour as Walk-in vs. Scheduled Appointments 
in an Ophthalmology Outpatient Clinic
Jerome V. Giovinazzo1, Edwin Goncharuk2, Glenn Silbert1, 
anita gupta1. 1New York Eye and Ear of Mount Sinai, New York, 
NY; 2University of New England College of Osteopathic Medicine, 
Biddeford, ME.
Purpose: The New York Eye and Ear Infirmary walk in clinic 
provides an important same day service to all patients in New 
York City. Patients may experience variable waits depending on 
volume and time of day. Our goal is to measure the hourly rate of 
patients evaluated and treated by resident physicians in an academic 
ophthalmology clinic and examine differences in patients seen per 
hour when comparing walk-in visits (a shared responsibility over 
multiple residents) to scheduled visits (an individual responsibility of 
a single resident).
Methods: For all residents rotating in the comprehensive 
ophthalmology clinic, the rate of patients seen per hour for both 
walk-in and scheduled visits was calculated from clinic log sheets 
for 25 days in October 2016 and November 2016. The total number 
of patients seen per day by resident year was divided by the total 
number of clinic working hours per day. Rates per resident year were 
calculated for each clinic day and combined to create a mean patients 
seen per hour for each resident year.
Results: A total number of 21 residents saw 2325 patient during 
25 clinic days. First year residents saw 34.6% (805), second year 
residents saw 33.4% (776), and third year residents saw 32.0% (744) 
of patients during this time period. For all residents the mean patients 
seen per hour was 1.26. The mean rate of patients per hour (pph) 
for walk-in patients for first year residents was 1.13pph, for second 
year residents 1.24pph, and for third year residents 1.43pph. Rates 
increased significantly (p value <0.01 for all comparisons) across 
each level of training and the overall rate for residents on scheduled 
appointments. The mean rate for scheduled patients overall was 
1.66pph and for first year residents was 1.41pph, for second year 
residents was 1.72pph, and for third year residents 1.84pph.
Conclusions: Evaluating how many patients are seen per hour by 
residents is an important step in understanding clinic efficiency and 
reducing wait times. Residents assigned to scheduled appointments 
see patients faster than residents seeing walk in patients and 
appointments combined.

Figure 1: Graph of Patients Seen Per Hour (PPH) vs. Visit Type
Commercial Relationships: Jerome V. Giovinazzo, None; 
Edwin Goncharuk, None; Glenn Silbert, None; anita gupta, None

Program Number: 5054 Poster Board Number: B0607
Presentation Time: 3:45 PM–5:30 PM
A proposed intervention to decrease resident-performed cataract 
surgery cancellation
Alexa Dessy3, Eileen Mayro3, Robert Bailey2, Douglas Wisner2, 
Anish Koka1, Lisa A. Hark2, Ben Leiby2, Nooreen Dabbish2, 
Ann P. Murchison2, Adedoyn Okulate2, Caitlin Green1, Laura Pizzi1, 
Julia A. Haller2. 1Thomas Jefferson University, Philadelphia, PA; 
2Wills Eye Hospital, Philadelphia, PA; 3Sidney Kimmel Medical 
College, Philadelphia, PA.
Purpose: The value of preoperative testing in reducing cancellations 
among cataract surgeries remains in question. We performed a 
cluster-randomized, controlled trial to investigate the effects of 
several non-medical procedures on surgery cancellations, including 
mandatory preadmission testing (PAT) with an affiliated cardiologist 
on the same day surgery was scheduled.
Methods: 441 subjects scheduled for cataract surgery were enrolled 
and randomized, with 201 subjects (45.6%) in the intervention 
group and 240 subjects (54.4%) in the usual care group. The mean 
age was 65.5 years (SD + 12.3) and 248 (56.2%) were female. 
Patients younger than 18, residing in a nursing home, on dialysis or 
incarcerated were excluded. The intervention group completed same-
day, on-site PAT with an affiliated cardiologist, while the usual care 
group was instructed to complete PAT at their primary care physician 
(PCP). Subjects who cancelled surgery without rescheduling were 
deemed cancellations. Logistic regression was used to analyze the 
effect of intervention on cancellation and to evaluate the baseline 
factors associated with cancellation. The Wills Eye Hospital (WEH) 
Institutional Review Board approved the study.
Results: The overall cancellation rate was 14.5%, nearly 50% of the 
cancellation rate in our previous study (29.5%). In total, 413 subjects 
(93.7%) completed PAT and 377 subjects (85.5%) attended cataract 
surgery. Female subjects (p=0.015, OR (95% CI): 1.74 (1.11-2.71) 
and subjects who lived further away from WEH (p<0.0001, OR 
(95% CI): 1.05 (1.03-1.08) were more likely to cancel cataract 
surgery, respectively. Cancellation rates by location were as follows: 
incomplete PAT 100%, PAT on-site 5.5%, and PAT with PCP 10.9%. 
The association between PAT location and cancellation status did not 
reach significance (p=0.055). Reasons for cancellation were grouped 
into sickness, transportation, not having clearance, unable to recall, 
family situations, insurance, other, and unknown. There was no 
association between randomization group and reason for cancellation 
(p=0.094).
Conclusions: The lowest cancellation rates were observed among 
subjects who completed PAT on-site. Although this finding was not 
statistically significant, the intervention provided a patient-centered 
approach to address a major reason for surgery cancellation at our 
institution, and has since been incorporated to the standard protocol 
for WEH.
Commercial Relationships: Alexa Dessy, None; Eileen Mayro, 
None; Robert Bailey, None; Douglas Wisner, None; Anish Koka, 
None; Lisa A. Hark, None; Ben Leiby, None; Nooreen Dabbish, 
None; Ann P. Murchison, None; Adedoyn Okulate, None; 
Caitlin Green, None; Laura Pizzi, None; Julia A. Haller, None
Support: Wills Eye Innovation Grant 14-414
Clinical Trial: NCT02621840
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Ophthalmology Urgent Care Preceptorship Pilot: Building 
Medical Student Ophthalmic Knowledge and Developing 
Residents-as-Teachers
Mona Lotfipour1, Ramunas Rolius1, Maria Montijo1, 
Gregory Williamson1, Christopher Hill1, Amy Westcott2, 
David A. Quillen1, Seth Pantanelli1. 1Ophthalmology, Penn State 
Hershey Medical Center, Hummelstown, PA; 2Penn State Hershey 
Medical Center, Hershey, PA.
Purpose: Required ophthalmology education for medical students 
has declined steadily over the past decade. In order to enhance 
ophthalmology education for all future physicians and promote early 
exposure to the field, innovative educational approaches are needed. 
Although ophthalmology residents are expected to play a role in 
medical student education according to Accreditation Council for 
Graduate Medical Education (ACGME), few formal curricula take 
advantage of this. We propose a novel educational module intended to 
improve medical student ophthalmic knowledge and eye exam skills 
while promoting the role of ophthalmology residents-as-teachers.
Methods: A longitudinal ophthalmology preceptorship program was 
developed for first and second-year medical students at Penn State 
Eye Center. Over the academic year, students spend up to thirty hours 
in an ophthalmology urgent care clinic under the direct supervision 
of an ophthalmology resident physician and attend ten hours of 
interactive conferences led by ophthalmology residents. The impact 
of clinical and didactic experience will be assessed using a twenty 
question pre-test and post-test examination and qualitative survey. 
Nine residents will take part in resident-as-teacher workshops, 
facilitate small group didactic sessions, and complete one hundred 
hours as clinical preceptors to medical students.
Results: This project is currently ongoing. To date, 20 medical 
students have been recruited to take part in the Urgent Care 
Preceptorship. The students who have started the program completed 
a 20-question pre-test, obtaining a mean score of 42.8% (n=16). 
Second year medical students scored 45.0% (n = 9, SD = 13), while 
first-year students obtained a 40% (n = 7, SD = 13). Twenty medical 
students, not taking part in the program, were randomly selected to 
serve as controls. The students in the control group obtained a mean 
score of 38.5%. The second year control medical students averaged 
42.5% (n = 10, SD = 8), while first-year control medical students 
obtained a score of 35.0% (n = 10, SD = 13).
Conclusions: Once validated, our Urgent Care Preceptorship could 
serve as a model that both enhances early medical student education 
in ophthalmology and develops residents-as-teachers. Data continues 
to be collected to assess the effectiveness of the curriculum.
Commercial Relationships: Mona Lotfipour, None; 
Ramunas Rolius, None; Maria Montijo, None; 
Gregory Williamson, None; Christopher Hill, None; 
Amy Westcott, None; David A. Quillen, None;  
Seth Pantanelli, None
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First Year Ophthalmology Residency Call Structure and Its 
Association with Resident Anxiety and Confidence
Akosua Nti, Paul Tapino, Gui-Shuang Ying, Wei Pan, Victoria Addis. 
Ophthalmology, University of Pennsylvania, Philadelphia, PA.
Purpose: There is little research on how first year Ophthalmology 
residents are prepared for independent call in United States 
residencies. Our goals were to identify and describe first, how first 
year Ophthalmology residents are prepared for call; second, how 
first year call is structured; and lastly, evaluate the association, if 

any, between call structure, anxiety, and confidence levels across US 
ophthalmology residents.
Methods: Data on call structure and preparation was collected by 
a national online survey of residency program directors (PDs) and 
first year residents. Anxiety and confidence were assessed using the 
Endler Multidimensional Anxiety Scale.
Results: 36 PDs and 127 residents completed the survey. 100% of 
PDs reported having a buddy call system. 73.2% of residents reported 
a preparatory course at the beginning of residency. There was no 
association between the presence of buddy call and resident anxiety 
(p= 0.60). A preparatory course was associated with lower anxiety 
score (p= 0.05) and cognitive worry score (p=0.02) in residents. 
There was no association between anxiety level and what month 
in residency that residents started taking independent primary call 
(p=0.85).
Conclusions: While preparatory courses are associated with less 
anxiety amongst residents on call, there was no association between 
anxiety level and what month in residency that residents started 
independent primary call.
Commercial Relationships: Akosua Nti; Paul Tapino, None;  
Gui-Shuang Ying, None; Wei Pan, None; Victoria Addis, None
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Presentation Time: 3:45 PM–5:30 PM
Ophthalmology Training in Emergency Medicine Residency 
Programs in the United States
Jason Kam2, Jeremy Branzetti1, Parisa Taravati2. 1Emergency 
Medicine, University of Washington, Seattle, WA; 2Ophthalmology, 
University of Washington, Seattle, WA.
Purpose: Emergency departments (EDs) face an increasing 
demand to provide effective clinical care with limited resources. 
The Nationwide Emergency Department Sample (NEDS) in 
2010 estimated 128,970,364 ED visits in the United States (US), 
of which 1,996,735 visits (1.5%) had an ophthalmic primary 
diagnosis. Ophthalmologists receive numerous consultations which 
might be more critical than initially described and some where the 
diagnosis should be within the ED providers’ scope of practice. We 
hypothesized that ophthalmic emergency medicine training may be 
inconsistent, inadequate and variable between institutions. To help 
answer this, we evaluated the current clinical and formal education 
of ophthalmology in emergency medicine residency programs in the 
United States.
Methods: A survey, consisting of 25 questions, created by the 
authors, was electronically mailed to 163 emergency medicine 
program directors in the US. Questions ranged from ophthalmic 
education, frequency of consultation and interaction with 
ophthalmologist during their residents’ training. The survey was 
opened for 60 days from July 4, 2016 to September 4, 2016. “Survey 
Monkey”, an online survey website (SurveyMonkey Inc., Palo Alto, 
CA), was used for the distribution for the survey and data collection.
Results: Approximately 50.3% (82/163) of participants completed 
the survey. Of those responding, 57.32% (47/82) of programs were 
associated with an ophthalmology residency program and 91.46% 
(75/82) programs had ophthalmologist taking call. The majority 
of the programs would consult the ophthalmologist approximately 
40-60% of the time. Only 29.27% (24/82) programs had an official 
ophthalmology rotation built into the program ranging from 1-4 
weeks. Formal didactics in ophthalmology were incorporated in 
97.56% (80/82) of the programs’ curriculum with 68.35% of these 
programs (54/82) involving the ophthalmology department. These 
didactic sessions, which include classroom and hands on training, 
averaged 5 hours/year (range1-20 hours per year).
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Conclusions: All residency programs are required to meet core 
requirement with regards to the eyes in both examination and 
diagnostic skills. Only a little over 60% of the residents are taught 
by an ophthalmologist. Training significantly varies between 
institutions and no standardized curriculum exists. We believe there 
is a significant role for ophthalmologists to help educate emergency 
medicine physicians.
Commercial Relationships: Jason Kam, None; Jeremy Branzetti, 
None; Parisa Taravati, None

Program Number: 5058 Poster Board Number: B0611
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Assessing and Promoting the Wellness of United States 
Ophthalmology Residents: A Survey of Program Directors
Elaine M. Tran1, 2, Ingrid U. Scott3, Melissa A. Clark4, 
Paul B. Greenberg2, 5. 1Program in Liberal Medical Education, 
Brown University, Providence, RI; 2Division of Ophthalmology, 
Warren Alpert Medical School of Brown University, Providence, RI; 
3Departments of Ophthalmology and Public Health Sciences, Penn 
State College of Medicine, Hershey, PA; 4Department of Quantitative 
Health Sciences, University of Massachusetts Medical School, 
Worcester, MA; 5Section of Ophthalmology, Providence Veterans 
Affairs Medical Center, Providence, RI.
Purpose: There is limited published information on the current status 
of resident wellness programs in United States (US) ophthalmic 
graduate education (GME) programs. This study reported on the 
status of residency-based wellness initiatives in ophthalmic GME and 
identified potential strategies for promoting ophthalmology resident 
wellness by surveying US ophthalmology program directors (PDs).
Methods: All 111 US ophthalmology PDs were first emailed an 
anonymous online survey consisting of multiple-choice questions 
that permitted free response answers. Next, a letter was mailed to the 
PDs with the survey link along with a $1 incentive. After two weeks, 
non-responders received two weekly reminder emails and phone 
calls. The multiple choice responses were analyzed using descriptive 
statistics and the free response answers were coded into thematic 
categories.
Results: The response rate was 50% (56/111). Twenty-six percent 
(14/53) of respondents reported that their programs faced an issue 
involving resident depression, burnout, or suicide within the past 
year; 45% (25/56) reported that their ophthalmology department 
had a formal resident wellness program. The respondents without 
wellness programs reported a shortage of time (63%; 19/30) and 
training and resources (63%; 19/30) as the most significant barriers to 
instituting resident wellness programs. Respondents reported that the 
Accreditation Council for Graduate Medical Education could better 
promote resident wellness by providing training resources for burnout 
and depression screening (66%; 35/53), resilience skills building 
(72%; 38/53) and wellness program development (68%; 36/53).
Conclusions: There is a substantial burden of burnout and depression 
among residents in US ophthalmic GME programs. This study 
highlights several methods that ophthalmic GME stakeholders 
in partnership with national organizations can use to address this 
burden: promote the training of medical educators to recognize the 
signs of burnout and depression and provide resources to develop and 
expand formal resident wellness programs.
Commercial Relationships: Elaine M. Tran, None; 
Ingrid U. Scott, None; Melissa A. Clark, None; 
Paul B. Greenberg, None
Support: Brown University Undergraduate Research and Teaching 
Award and a Research at Brown Grant
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Characteristics of Ophthalmology residency training in a 
developing country
Nadia Rios-Acosta, Van C. Lansingh, Magda Martinez. Instituto 
Mexicano de Oftalmologia, Queretaro, Mexico.
Purpose: There is no national standard on the training of the 
ophthalmology resident in Mexico. International organizations have 
proposed to standardize the basic knowledge and abilities that the 
ophthalmologists in training must achieve at the end of their training. 
We performed a cross sectional, survey based study to describe 
the academic and surgical training in Mexico and compare it to 
international standards.
Methods: We analyzed a sample of 56 anonymous surveys applied to 
ophthalmology residents on various stages of training. The following 
variables were assessed: current year of residency, type of institution 
(private or public), hours of theoretical class per week, days and 
hours of clinical duty, and surgeries performed at the time of the 
study stratified by subspecialty. The results were then analyzed with 
measures of frequency.
Results: Of 56 residents, 32% were on their first year, 42 % were on 
their second year and 27% were on their last year of training. 55% of 
the total were training on a private hospital. About the time dedicated 
to theoretical lessons, 2% of the residents from public hospitals 
referred having less than 2 hours per week, 47% 2 to 5 hours and 
47% stated having more than 5 hours per week. In private hospitals 
6.5 % had less than 2 hours per week, 25.8% had between 2 and 
5, and 68% had more than 5 hours per week. 60% of the residents 
reported working 6 days a week and up to 14% reported working 7 
days a week, the rest reported working 5 days a week. 60% described 
working between 9 and 11 hours per day. As for surgical practice, 
the highest percentage of participation was for cataract surgery, even 
though 80% of the residents stated to have performed less than 40 
surgeries at the moment of the survey. The lowest participation was 
in vitreorretinal surgeries were 93% of the residents declared to 
have performed less than 10 procedures. Of the total, only 7% of the 
residents performed at least 100 cataract surgeries.
Conclusions: Training of ophthalmology residents in this country 
is not achieving the desirable international standardized goals. 
Considering that 90% of avoidable blindness takes part in developing 
countries, having residents of the region finishing their training with 
poor surgical experience is an important public health issue. Causes 
for these training difficulties should be further researched.
Commercial Relationships: Nadia Rios-Acosta; Van C. Lansingh, 
None; Magda Martinez, None
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Quantifying the Impact of Trainees on Outpatient 
Ophthalmology Clinic Workflow
Isaac Goldstein1, Michelle Hribar2, Sarah Read-Brown1, 
Michael F. Chiang1, 2. 1Ophthalmology, Oregon Health & Science 
University, Portland, OR; 2Medical Informatics & Clinical 
Epidemiology, Oregon Health & Science University, Portland, OR.
Purpose: While the presence of trainees is ubiquitous in academic 
outpatient clinics, their effect on clinic workflow has been largely 
unexamined. This study quantifies the impact of trainees on 
ophthalmology outpatient appointment times.
Methods: We analyzed the 2014 outpatient appointments (N=49,644) 
of 33 ophthalmologists from 12 subspecialties who used either 
residents or fellows at a large academic medical center (Casey Eye 
Institute, OHSU). Times were derived from the electronic health 
record using methods that we have previously published. We used 
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a linear mixed effects model to analyze the relationship between 
appointment time and use of trainees, with the trainee type and the 
patient billing level as fixed effects and the providers and patients as 
random effects.
Results: As seen in Figure 1, all trainees lengthened appointment 
times compared to appointments with no trainees: residents 
lengthened times by 13.9 ± 0.7 minutes, fellows by 12.0 ± 0.64 
minutes, and both in one appointment lengthened times by 25.4 
± 1.4 minutes (p<2.2e-16). When analyzed separately, providers’ 
use of trainees had different effects on appointment lengths. 
Of the 33 providers who used residents, 22 saw a statistically-
significant lengthening of appointment time when using residents, 
1 saw a decrease. Of the 31 providers who used fellows, 18 saw 
a statistically-significant lengthening of appointment time when 
using fellows, 4 saw a decrease. Of the 28 providers who used both 
types of trainees in appointments, 18 saw a statistically-significant 
lengthening of appointment time, 1 saw a decrease. During clinic 
sessions in which trainees were used, appointments without trainees 
were lengthened by 2.1 ± 0.5 minutes (p<2.2e-16). 14 providers saw 
a lengthening of mean appointment time for such appointments, and 
9 saw a decrease.
Conclusions: In general, appointments that use trainees are 
significantly longer than appointments without trainees. Trainees 
affect the lengths of all appointments during a clinic session, even 
those that do not directly involve a trainee. The effects of trainees 
varies among providers, which suggests there may be ways to use 
trainees more efficiently and merits further investigation.

Commercial Relationships: Isaac Goldstein, None; 
Michelle Hribar, None; Sarah Read-Brown, None; 
Michael F. Chiang, Clarity Medical Systems (Pleasanton, CA) (S), 
Novartis (Basel, Switzerland) (C)
Support: Supported by grant P30EY10572 from the National 
Institutes of Health (Bethesda, MD), NLM grant K99LM012238, 
and by unrestricted departmental funding from Research to Prevent 
Blindness (New York, NY).
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STEER: A National Pilot Program of Standardized Training to 
Elevate Eyecare in Rural China
Mayinuer Yusufu1, Ailian Hu1, Ping Xu2, Xiaohui Yang1, Xiaobin Yu1, 
Xu Zhang1, Qing Lu2, Lei Wang2, Ningli Wang1. 1Beijing Tongren 
Hospital, Capital Medical University, Beijing, China; 2Orbis 
International, Beijing, China.
Purpose: To describe design and methodology of China STEER 
(Standardized Training to Elevate Eyecare in Rural China) program 
which aims to improve eyecare service in county hospitals and create 

matching curricula and sustainable training model for county level 
eyecare teams, and serves as a pilot project for a national program.
Methods: Training curricula covering common eye diseases 
were developed by National Committee for the Prevention 
of Blindness(NCPB) and other Chinese experts by adapting 
International Council of Ophthalmology international curricula. The 
project adopted a three-tier training system, a model developed by 
NCPB and Orbis International in collaboration, with NCPB providing 
training for trainers at provincial hospitals, trainers for trainees 
at county hospitals, and trainees for township doctors and school 
teachers. The intermediated results will be evaluated at baseline and 
followed up once a year until 2019, including the curricula created, 
trainers trained, training delivered, and service delivered at county 
hospitals. Training quality will be supervised with database created 
to monitor eyecare services (diagnosis, treatment and outcome) 
provided by trainees.
Results: A three-tier training system was established in 60 county 
hospitals in Sichuan, Hebei, Shandong and Guangdong. Table 1 
presents baseline data on the annual eyecare service in the county 
hospitals that have started to receive training in 2016. A total of 60 
administers, 120 ophthalmologists, 60 optometrists and120 nurses 
will receive hands-on training, followed by supervised surgery and 
outcome monitoring at their own facilities by trainers. Each trained 
county hospital is obligated to train 20 township doctors for cataract 
screening (total 1200), each of whom will screen 5000 persons (total 
300,000) and 10 teachers for school screening (total 600 teachers), 
each of whom will screen 5000 children (total 300,000).
Conclusions: A standardized training model with matching curricula 
would be created and adopted to carry out a national program aiming 
at ensuring high-quality eyecare in county hospitals as a major 
strategy to redress existing eye health disparities between urban 
and rural populations. In addition, this project will advocate better 
medical insurance policy support for rural eyecare by documenting 
novel training techniques and lessons learned.

Table 1. Annual eyecare service in the county hospitals
Commercial Relationships: Mayinuer Yusufu, None; Ailian Hu, 
None; Ping Xu, None; Xiaohui Yang, None; Xiaobin Yu, None; 
Xu Zhang, None; Qing Lu, None; Lei Wang, None; Ningli Wang, 
None
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The Effect of Computer Position on Direct Eye Contact During a 
Patient-Physician Encounter
Hannah Muniz Castro, Sarah Farukhi. University of California, 
Irvine, Irvine, CA.
Purpose: With the advent of electronic medical health records, the 
dynamics of the patient-physician encounter in the outpatient clinical 
setting has completely changed. Previous studies reveal that computer 
use does not diminish patient satisfaction as long as the physician 
maintains appropriate verbal and nonverbal communication (posture, 
tone of voice, gesture, and direct eye contact). We performed 
an observational clinical study to analyze the role of computer 
positioning and its effect on direct eye contact.
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Methods: The study analyzed 33 patient-physician encounters in 
two exam rooms of an academic, ambulatory ophthalmology clinic. 
Videotape monitoring was utilized without sound after appropriate 
consent was obtained to maintain patient confidentiality. Direct 
eye contact was recorded and measured in minutes. All time was 
calculated as a percent of total encounter to adjust for variances in 
encounter times. The number of less than 30 second glances were 
also recorded and measured. In exam room #2 (n=16), the computer 
is positioned on a swivel axis against the wall, allowing the physician 
to face the patient and easily maintain eye contact through the 
encounter (Fig 1). In exam room #4 (n=17), the computer is fixed 
against the wall (Fig 2). In order to maintain eye contact in room #4, 
the physician must turn his/her back 180 degrees from the computer. 
Ergonomically, maintaining eye contact while using the computer 
here appears very challenging. We hypothesize that the computer 
position in room #2 would result in increased patient eye contact.
Results: Our hypothesis was proven correct. The difference in 
computer position between the two exam rooms affected the 
proportion of direct eye contact as well as the amount of less than 15 
second glances towards the patient (p<0.05). Patient eye contact was 
maintained for 41.7% of total encounter time in room 2 versus 34.3% 
in room 4 (p=0.06). Total computer time remained consistent between 
the two rooms ranging between 16-17% of encounter time (p>0.05). 
Fig 3 and 4 demonstrate the graphical representation of this data.
Conclusions: Computer positioning plays a critical role in patient-
physician eye contact. Effective computer positioning can maximize 
nonverbal communication without diminishing overall computer 
time.

Commercial Relationships: Hannah Muniz Castro, None; 
Sarah Farukhi, None
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Analysis and Modification of the Electronic Health Record to 
Achieve Evidence-Based Ophthalmic Care
Matthew Hartman, James C. Fleming. Ophthalmology, UTHSC, 
Memphis, TN.
Purpose: Electronic health records (EHRs) offer an opportunity to 
customize order sets to be used by ophthalmologists and other health 
care providers. Order sets can improve the quality of patient care by 
guiding adherence to evidence-based principals. Given the evolving 
nature of evidence in medicine, order sets that do not undergo 
periodic review may contain outdated practices. For this study, we 
analyzed existing order sets that applied to ophthalmic care in two 
widely used EHRs at two large local health care systems. These order 
sets were measured by their adherence to evidence-based practices 
for the treatment of ophthalmic conditions.
Methods: We proposed an evidence-based analysis of ophthalmic 
order sets to the technology review board at each hospital and 
obtained approval. We then analyzed existing ophthalmic order 
sets embedded in two widely used EHRs, EPIC and CERNER, 
at two tertiary care hospitals in Memphis, TN. Order sets 
addressing ophthalmic conditions utilized by adult and pediatric 
emergency rooms as well as post-operative order templates were 
all targets of the review process. Order sets were reviewed by the 
ophthalmology department for accuracy of evidence-based care and 
recommendations for changes were made. Next, we met with the 
stakeholders, including emergency room physicians and pharmacists 
to elicit their suggestions for improving the quality and utilization 
of the order sets. With input gathered from from each stakeholder, 
updated order sets were created.
Results: During the review process, we noted multiple examples 
of orders inconsistent with current evidence-based practice and 
medications that were incorrectly dosed. Of all the orders reviewed 
(169), ten orders ultimately needed revision or deletion (5.9%). 
We submitted final drafts of the updated order sets to the hospital’s 
information technology review board. Following the board’s 
review process, the new order sets were integrated into the EHR for 
utilization.
Conclusions: The electronic health record offers great advantages 
in applying efficient evidence-based medical care. However, a 
continual analysis of electronic based care is needed to ensure 
current principals are reflected in these electronic tools. While 
ophthalmology staff are best equipped to guide regular assessments 
of the EHR, involving non-ophthalmic health care providers in the 
review process can generate enthusiasm and willingness to accept 
changes.
Commercial Relationships: Matthew Hartman, None; 
James C. Fleming, None
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Evaluating the Diagnostic Ability of Vision Screenings Compared 
to Comprehensive Eye Exams in Detecting Early Pathology
Qisi Sun1, Laura Hall1, 3, Stephanie Heung4, Peter Ryg1, 
Lawrence Chan1, Devika Sparks2, Hilary Fazzone1, 3, Susan Forster1, 3. 
1Yale School of Medicine, New Haven, CT; 2University of 
Connecticut School of Medicine, Farmington, CT; 3Yale Eye Center, 
New Haven, CT; 4Yale University, New Haven, CT.
Purpose: In order to reduce inequities in access to eye care, a cost-
effective and convenient approach to eye care delivery that targets 
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resources towards high-risk patients is required. This study tested the 
hypothesis that a vision screening is as effective as a comprehensive 
ophthalmologic exam in identifying common eye pathology such as 
refractive error (RE), glaucoma, diabetic retinopathy (DR) and age-
related macular degeneration (AMD).
Methods: We enrolled 40 patients without known existing ocular 
pathology at a community clinic. We aimed to detect RE, glaucoma, 
DR, and AMD. The vision screening consisted of visual acuity 
testing, auto-refraction, intraocular pressure measurement by 
tonopen, Frequency Doubling Technology (FDT) visual field, fundus 
photos, optic disc photos, Optical Coherence Tomography (OCT) 
disc, OCT nerve fiber layer (NFL), and OCT macula. Participants 
then had a comprehensive exam by the Ophthalmologist. The 
Ophthalmologist had no access to screening data. Screening and 
comprehensive eye exam results were compared using statistical 
analyses.
Results: The screening detected RE in 11 participants (27.5%) by 
auto-refraction; the comprehensive exam detected 26 patients (65%). 
The screening exam thus correctly identified 42.3% of these. Patients 
were considered glaucoma suspects in the screening if they had 
glaucomatous abnormality in at least one of the following: FDT, IOP, 
disc photos, or OCT NFL. Ophthalmologists identified 12 patients 
(30%) as glaucoma suspects/glaucoma-positive. The screening 
exam correctly detected 91.7% of these. Patients were considered 
DR suspects if they had a diabetic abnormality in at least one of 
the following: OCT of macula or fundus photos. Ophthalmologists 
identified 4 patients with DR (10%). The screening exam identified 
all 4 (100%). Patients were marked as having AMD if there was 
relevant abnormality in the OCT of macula or fundus photos. 
Ophthalmologists and the screening exam detected 1 patient with 
macular degeneration.
Conclusions: Our results appear to support the hypothesis that the 
vision screening is an effective tool at identifying common eye 
pathology. Although this was only in a subset of previously healthy 
patients at a community eye clinic, the screening was sensitive 
enough to detect 4 prevalent ocular pathologies with considerable 
accuracy.
Commercial Relationships: Qisi Sun; Laura Hall, None; 
Stephanie Heung, None; Peter Ryg, None; Lawrence Chan, None; 
Devika Sparks, None; Hilary Fazzone, None; Susan Forster, None

Program Number: 5065 Poster Board Number: B0618
Presentation Time: 3:45 PM–5:30 PM
Design and Evaluation of a Telemedicine Program for Diagnosis 
of Urgent Ophthalmic Complaints
John L. Romano1, Kristine Lo1, 2, Seanna Grob1, 2, Upneet Bains1, 2, 
Maggie Hymowitz1, Louis R. Pasquale2, 3, Alice Lorch1, 2. 
1Massachusetts Eye and Ear Infirmary, Boston, MA; 2Ophthalmology, 
Harvard Medical School, Cambridge, MA; 3Division of Network 
Medicine, Brigham and Women’s Hospital, Harvard Medical School, 
Boston, MA.
Purpose: The need for cost-effective, accessible ophthalmic care has 
led to a growing interest in telemedicine. Past studies have validated 
the use of teleophthalmology for screening, but not for diagnosis. 
This prospective, observational pilot study assesses the ability of a 
generalizable teleophthalmology program to accurately diagnose and 
triage urgent ophthalmic complaints.
Methods: 45 patients who presented to the Massachusetts Eye and 
Ear Infirmary Emergency Ward with urgent ophthalmic complaints 
(aged 24-83, mean age 54.8; 23 female) completed a questionnaire 
consisting of a brief medical history, chief complaint and history of 
present illness. Anterior segment photos of the eye were collected 
via smartphone camera and posterior segment photos by digital 

fundus camera. These materials, in addition to ophthalmic vital 
signs typically collected by referring physicians, were given to three 
staff physicians uninvolved in the patient’s in-clinic care for remote 
diagnosis and determination of urgency. The remote findings were 
then compared to in-person clinical findings. Primary outcomes 
included the concordance on triage status and diagnosis between 
virtual and live examination, as well as the degree of agreement 
among virtual examiners’ triage statuses and diagnoses. The 
confidence level of the virtual examiners for their exam was also 
measured.
Results: Of the 45 patients, 24 (53.3%) had urgent triage status and 
there were 23 distinct diagnoses. Sensitivity for the triage status was 
79.2% and specificity was 95%. Five patients were incorrectly triaged 
as non-urgent by teleophthalmology and one patient was incorrectly 
triaged as urgent relative to the live reference standard. Of the 45 
patients in the pilot, 33.3% did not have concordance of diagnosis; 
however 10 out of 15 (66.6%) of these patients did have a correct 
triage status despite an incorrect virtual diagnosis. The average 
confidence for all examinations was 5.85 (out of 10), with an average 
confidence of 6.03 for correct triage, 4.72 for incorrect triage, 6.38 
for correct diagnoses, and 4.80 for incorrect diagnoses.
Conclusions: In this pilot, we found that a teleophthalmic approach 
may reliably triage patients with urgent complaints, but is less reliable 
for diagnosis. A larger study is needed to establish significance and to 
determine subgroups of chief complaint or presenting symptoms for 
which the protocol can be used with high sensitivity.
Commercial Relationships: John L. Romano, None; 
Kristine Lo, None; Seanna Grob, None; Upneet Bains, None; 
Maggie Hymowitz, None; Louis R. Pasquale, None;  
Alice Lorch, None

Program Number: 5066 Poster Board Number: B0619
Presentation Time: 3:45 PM–5:30 PM
Health system dynamics analysis of eyecare services in Trinidad 
and Tobago and progress towards Vision 2020 Goals
Debra R. Bartholomew1, Blaine Winford2, Petra Bridgemohan3, 
Deo Singh7, Subash Sharma4, Rajrishi Sharma8, Alastair Gray5, 
Rupert R. Bourne6, Tasanee Braithwaite9. 1Ophthalmology, General 
Hospital, Port-of-Spain, Port-of-Spain, Trinidad and Tobago; 2Royal 
College of Surgeons, Glasgow, Ireland; 3Sangre Grande General 
Hospital, Sangre Grande, Trinidad and Tobago; 4Department of 
Optometry, University of The West Indies, St. Augustine, Trinidad 
and Tobago; 5Health Economics Research Centre, Nuffield 
Department of Population Health, University of Oxford, Oxford, 
United Kingdom; 6Vision and Eye Research Unit, Anglia Ruskin 
University, Cambridge, United Kingdom; 7Caribbean Eye Institute, 
Valsayn, Trinidad and Tobago; 8Ophthalmology, Scarborough General 
Hospital, Scarborough, Trinidad and Tobago; 9Ophthalmology, 
Moorfields Eye Hospital, London, United Kingdom.
Purpose: Vision 2020, a global initiative to eliminate avoidable 
blindness by 2020, was launched in the Caribbean region in 2000. 
This study aimed to provide the first comprehensive overview of the 
eyecare system in Trinidad and Tobago and assess progress towards 
Vision 2020 indicators, to facilitate priority setting.
Methods: Structured surveys were administered to seven stakeholder 
groups, including the general population, eyecare providers and 
patients. Reports, registers and policy documents were reviewed. A 
health system dynamics framework was used to synthesise the data.
Results: In 2014, Trinidad and Tobago’s population of 1.22 million 
were served by a pluralistic eyecare system. The Government 
provided free primary, secondary and emergency eyecare services, 
through 108 health centres and 5 hospitals (0.26 ophthalmologists and 
1.32 ophthalmologists-in-training per 50,000 population). Glaucoma 
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medications and cataract surgery were available. The eye departments 
were relatively well equipped, with a few key exceptions, and out-
patient satisfaction was generally high. Private sector optometrists 
(4.37 per 50,000 population), and ophthalmologists (0.93 per 50,000 
population) provided 80% of all eyecare, including the majority of 
specialist surgery. Only 19.3% of the population reported having 
private health insurance, revealing significant out-of-pocket 
expenditure on eyecare. There was regional variation in private sector 
eyecare coverage relative to population density. Following the recent 
National Eye Survey, Trinidad and Tobago has achieved 15 out of 29 
Vision 2020 process indicators.
Conclusions: 
This study combines novel population-based data and broad 
stakeholder feedback to provide a comprehensive overview of the 
pluralistic eyecare system in Trinidad and Tobago. The health system 
dynamics framework and stakeholder surveys are recommended as 
helpful tools for exploring potential barriers to reducing avoidable 
vision loss, which may be of use for eyecare system analysis 
elsewhere in the Caribbean and internationally.
Commercial Relationships: Debra R. Bartholomew, 
None; Blaine Winford, None; Petra Bridgemohan, None; 
Deo Singh, None; Subash Sharma, None; Rajrishi Sharma, 
None; Alastair Gray, None; Rupert R. Bourne, None; 
Tasanee Braithwaite, None

Program Number: 5067 Poster Board Number: B0620
Presentation Time: 3:45 PM–5:30 PM
A Comparison of Performance of Therapeutic Procedures by 
Ophthalmologists and Optometrists in States with Expanded 
Scope of Practice
David Sanders1, Alan Sugar1, Joshua D. Stein1, 2. 1Department of 
Ophthalmology, Kellogg Eye Center, University of Michigan, Ann 
Arbor, MI; 2Center for Healthcare Policy and Innovation, University 
of Michigan, Ann Arbor, MI.
Purpose: Optometrists in the states of Oklahoma (OK), Kentucky 
(KY), and New Mexico (NM) are permitted to perform laser 
procedures, injections, and minor surgical procedures in an office 
setting. It is unclear how often optometrists practicing in these 
states perform these sorts of procedures and how that compares with 
ophthalmologists who practice in these 3 states.
Methods: Using a health care claims database consisting of 20% 
of all Medicare enrollees throughout the US during 2008-2012, we 
used NPI to identify all ophthalmologists and optometrists practicing 
in OK. For various eye procedures, we determined the numbers 
and yearly rates of each procedure performed by optometrists and 
ophthalmologists who performed the procedures at least once. Rate 
ratios (the rate of procedures performed by optometrists divided 
by rate of procedures by ophthalmologists) were calculated to 
summarize differences. Rate ratios <1 indicate procedures performed 
more frequently by ophthalmologists and ratios >1 indicate 
procedures performed more frequently by optometrists.
Results: In our 20% sample, 53411 Medicare enrollees visited 621 
optometrists ≥1 time and 49169 were seen by 183 ophthalmologists 
≥1 time from 2008-2012. Among all optometrists practicing in 
OK during 2008-2012, the total number of intraocular / periocular 
injections was just 51 compared with 21427 for ophthalmologists 
(rate ratio=0.03). Optometrists also performed fewer punctal 
procedures (751 vs. 1591), chalazion removals (131 vs. 554), ALT/
SLT (354 vs. 1276), and LPI (59 vs. 328) than ophthalmologists 
did and at a lower rate (rate ratios=0.50, 0.64, 0.67, and 0.74, 
respectively). Optometrists performed more eyelash epilations (1673 
vs. 1089) and superficial foreign body removals (551 vs. 256) that 

ophthalmologists did but still at a lower rate (rate ratios=0.76 and 
0.87). Results will be reported for KY and NM as well.
Conclusions: In states with expanded scope of practice, optometrists 
are performing many fewer intraocular injections, eyelid procedures, 
and lasers for glaucoma relative to ophthalmologists. It is unclear 
whether optometrists practicing in these states are able to maintain 
the necessary skills to perform more complex procedures if they are 
performing these procedures so infrequently.
Commercial Relationships: David Sanders, None; Alan Sugar, 
None; Joshua D. Stein, NEI EY026641 (F), American Academy 
of Ophthalmology (F), WK Kellogg Foundation (F), Research to 
Prevent Blindness (F)

Program Number: 5068 Poster Board Number: B0621
Presentation Time: 3:45 PM–5:30 PM
Low Vision Needs Assessment of Essex County, MA
Alexis G. Malkin1, Robert W. Massof2. 1New England College of 
Optometry, Boston, MA; 2Wilmer Eye Institute, Johns Hopkins 
University School of Medicine, Baltimore, MD.
Purpose: Low vision (LV) patients have transportation limitations 
that require service to be available locally. Thus, LV needs 
assessments must be performed at a local level. We also must be 
concerned with serving areas that have a higher fraction of foreign-
born residents. Therefore, LV incidence and prevalence data for 
subpopulations, combined with a poll of available services must be 
done to better estimate the needed distribution of services.
Methods: Essex County, MA was used as an exemplar for estimating 
LV service need/availability due to its percentage of foreign-born 
residents. National Health And Nutrition Examination Survey 
(NHANES) vision examination data representing the total US 
population and the foreign-born US population by age were fit with 
exponential prevalence rate models for 3 definitions of LV: <20/40, 
<20/60, and <20/200 (BCVA in the better eye). Annual incidence rate 
vs age models also were estimated for each definition. To estimate the 
current fraction of patients served, LV service providers, identified 
through state societies and the MA Commission for the Blind were 
surveyed.
Results: Essex County has an estimated annual incidence of 763 
and prevalence of 7625 people with low vision (<20/40). There is no 
significant difference between foreign born and US-born NHANES 
samples in the estimated incidence and prevalence rate vs age for any 
of the LV definitions. The percent of foreign-born citizens in Essex 
county is 15.3% with concentrations as high as 35% in the urban 
areas in the county. In the county, there are a total of 2 LV service 
providers at 3 service locations, serving a total of 120 LV patients per 
year (16% of the annual incidence).
Conclusions: Essex County, MA has a severe shortage low vision 
services. It has a higher percentage of foreign born residents than 
other regions of MA. Past reports suggested higher rates of low 
vision in immigrant populations, but analysis of NHANES data 
suggests that the same model correctly estimates LV need regardless 
of immigrant status. Service in the county is insufficient. Travel to 
more distant providers is not feasible. Using a county-specific needs 
assessment enables better planning of service delivery, especially for 
populations that are most underserved. The next phase of the study 
is to increase the number of LV practitioners in the county, with 
particular emphasis on recruiting Spanish-speaking practitioners in 
the county’s metro areas.
Commercial Relationships: Alexis G. Malkin, None; 
Robert W. Massof
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Program Number: 5069 Poster Board Number: B0622
Presentation Time: 3:45 PM–5:30 PM
Have the CATT Trial Results and Introduction of Aflibercept 
to the Marketplace Influenced Utilization of Bevacizumab and 
Ranibizumab for Retinal Diseases?
Stephen T. Armenti1, Joseph Grubbs1, Vaidehi Dedania1, 
Nidhi Talwar3, Julie M. Rosenthal1, Suzann Pershing2, 
Joshua D. Stein1. 1Ophthalmology, University of Michigan, Ann 
Arbor, MI; 2Ophthalmology, Stanford University School of Medicine, 
Palo Alto, CA; 3University of Michigan, Ann Arbor, MI.
Purpose: Using a large national database, we sought to determine 
whether the publication of the landmark CATT study results and 
the recent availability of aflibercept have affected utilization of 
bevacizumab and ranibizumab.
Methods: Using a healthcare claims database containing a 20% 
sample of all Medicare enrollees with Parts A, B, and D coverage, we 
identified all enrollees who had received anti-VEGF injections each 
week from 1/1/08 to 12/31/14. We were interested in bevacizumab 
and ranibizumab during 3 time periods: Period 1 was the timeframe 
prior to dissemination of the CATT results (1/1/08 to 4/27/11), Period 
2 was the timeframe following the dissemination of the CATT results 
and prior to aflibercept receiving its own CPT code (4/28/11 to 
12/31/12) and Period 3 was the timeframe after aflibercept received 
its own code (1/1/13 to 12/31/14). We compared trends in anti-VEGF 
utilization during each period. Our analyses were replicated using a 
dataset of enrollees with commercial health insurance.
Results: There was a dramatic increase in total anti-VEGF injections 
from 2008 (avg. 3328 inj/wk) to 2014 (avg. 8957 inj/wk). The 
rate of bevacizumab use increased by 14 inj/wk during Period 1, 
largely stabilized during Period 2 with an increase of 0.6 inj/wk, and 
decreased during Period 3 by 2.2 inj/wk. By comparison ranibizumab 
use increased 7.8 inj/wk during Period 1, decreased in Period 2 by 
4.6 inj/wk and continued to decrease in Period 3 by 1.7 inj/wk. The 
difference in slope for period 1 compared to periods 2 and 3 for 
both agents was statistically significant (p<0.001 for all), whereas 
the slope from Period 2 was not significantly different than Period 
3 (p=0.39 for bevacizumab, p=0.09 for ranibizumab). Interestingly, 
the largest difference in injections between bevacizumab and 
ranibizumab occurred in the week starting 6/5/12 (5894 vs. 2227 inj/
wk), 4 weeks after the 2 year CATT trial results were released.
Conclusions: Ophthalmologists’ decisions of which anti-VEGF 
agent to use appear to be influenced by the results of large clinical 
trials such as the CATT Trial, as ranibizumab use decreased 
following its dissemination. Furthermore, the addition of aflibercept 
to the marketplace appears associated with reductions in the use of 
bevacizumab and ranibizumab.
Commercial Relationships: Stephen T. Armenti, None; 
Joseph Grubbs, None; Vaidehi Dedania, None; Nidhi Talwar, 
None; Julie M. Rosenthal, None; Suzann Pershing, None; 
Joshua D. Stein, None

Program Number: 5070 Poster Board Number: B0623
Presentation Time: 3:45 PM–5:30 PM
Cost-effectiveness of FDA-approved anti-VEGF treatments, 
ranibizumab and aflibercept, for diabetic macular edema from 
a US perspective: analysis of 2-Year Protocol T comparative 
effectiveness results
Steve Duff1, Nancy Holekamp2, Yamina Rajput3. 1Veritas Health 
Economics Consulting, Inc., Carlsbad, CA; 2Pepose Vision Institute, 
Chesterfield, MO; 3Genentech, Inc., South San Francisco, CA.
Purpose: Evaluate the relative differences in the costs and quality-
adjusted life years (QALYs) of the two approved anti–vascular 
endothelial growth factor (VEGF) therapies, aflibercept and 

ranibizumab, using the 2-year Protocol T comparative effectiveness 
results for patients with DME.
Methods: A decision analytic model was developed based on 2-year 
visual acuity (VA) data, as well as treatment data, from the DRCR.net 
Protocol T study. Costs of aflibercept (2.0 mg) or ranibizumab (0.3 
mg) treatment, VA-related medical costs, and health-related quality 
of life were simulated based on 8 VA health states. Costs (USD, 
2016) of treatment, adverse event management, and VA-related 
resources were based on Medicare reimbursement and literature. VA-
related health utilities were determined using a published algorithm. 
Analyses were conducted for VA subgroups (20/40 or better and 
20/50 or worse) and the full cohort.
Results: Total 2-year costs for aflibercept vs. ranibizumab were 
$40,854 vs. $31,897, $48,214 vs. $37,246 and $44,423 vs. $34,529 
in the better VA subgroup, worse VA subgroup, and the full cohort, 
respectively. QALYs for aflibercept vs. ranibizumab were 1.517 vs. 
1.519, 1.433 vs. 1.412, and 1.476 vs. 1.466 in the better VA subgroup, 
worse VA subgroup, and the full cohort, respectively. In the better 
VA subgroup, an incremental cost-effectiveness ratio (ICER) was 
not calculated because ranibizumab, being less costly and equally 
effective, was dominant over aflibercept. The ICERs for aflibercept 
in the worse VA subgroup and the full cohort were $523,377 and 
$986,159 (per QALY gained), respectively, when compared to 
ranibizumab, and decrease to $250,135 and $720,846 when outcomes 
and costs are extrapolated to 10 years. These ICERs, regardless of 
time horizon, exceed conventional thresholds for recommended 
product adoption.
Conclusions: Aflibercept is not cost effective compared with 
ranibizumab for all patients regardless of baseline vision, based 
on this health economic analysis of Protocol T 2-year data using a 
comparison of FDA-approved anti-VEGF treatments for DME. The 
ICER for aflibercept is greater than the conventional threshold of 
$150,000 in the US. Aflibercept is more costly than ranibizumab with 
similar QALYs.
Commercial Relationships: Steve Duff, Genentech, Inc. (C); 
Nancy Holekamp, Genentech, Inc. (C); Yamina Rajput, Genentech, 
Inc. (E)
Support: Genentech, Inc., South San Francisco, CA, provided 
support for the study and participated in the study design; conducting 
the study; and data collection, management, and interpretation.
Clinical Trial: NCT01627249

Program Number: 5071 Poster Board Number: B0624
Presentation Time: 3:45 PM–5:30 PM
Impact of CMS Data on Provider Utilization Patterns Among 
Ophthalmologists
Nader Moinfar1, 2, Paul Lee3, mariangela rivera3, 
Rebecca Metzinger3, Augustine Lee4. 1Florida Retina Consultants, 
Longwood, FL; 2University of Central Florida College of Medicine, 
Orlando, FL; 3Retina Consultants of Western New York, Buffalo, NY; 
4Pulmonology, Mayo Clinic, Jacksonville, FL.
Purpose: In 2014, CMS released provider utilization data for 2012. 
Data for 2014 was subsequently released in 2016 and it thus offers 
the opportunity to compare utilization pattern changes over this 
period of time. This project attempts to identify a relation between 
public data release and provider practice patterns.
Methods: The dataset covers 900,000 providers and 9 million 
transactions. Data for all three years was compiled into a single 
dataset using a combination of MongoDB, R and Hadoop. Additional 
data fields were added to reflect normalized data, such as number of 
treatments per patient for each code.
Results: 1. Impact on code utilization
Of the 765 available CPT codes in 2014:
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446 codes decreased
319 codes increased
Of the 760 available CPT codes 2013:
393 codes decreased
367 codes increased
2. Between 2012 and 2014, ophthalmology ranked second among all 
specialties in
medicine in its cost to CMS. When part D is removed, ophthalmology 
ranked fifth
in 2012, and sixth in 2013 and 2014.
3. Paired t-test for comparison of means of number of treatments per 
patient
Shapiro test failed to reject the null hypothesis that the samples came 
from a normal
distribution.
Difference of mean was statistically significant (t = -5.8012, df = 
3895, p-value <2.2e-16).
95% confidence interval was -0.14 to -0.12. Mean of the differences 
was -0.13.
Conclusions: Comparing pre-treatment (2012 to 2013) to post-
treatment data (2013-2014), there is an overall decrease in the 
number of codes whose utilization increased, and an increase in 
the number codes whose utilization decreased. The overall cost for 
ophthalmology increased over this time period; the cost per provider, 
however, decreased when excluding part D medications. The impact 
of Part D medications on ophthalmology-related expenditure is 
noteworthy.
Commercial Relationships: Nader Moinfar, Allergan (R); 
Paul Lee, None; mariangela rivera, None; Rebecca Metzinger, 
None; Augustine Lee, None

Program Number: 5072 Poster Board Number: B0625
Presentation Time: 3:45 PM–5:30 PM
Federal Payments to Ophthalmologists: Analysis of Charges and 
Collections from the Center for Medicare and Medicaid Services 
2012-2014
Ashvini Reddy1, Gregory Bounds2, Sophie J. Bakri3, 
Jennifer E. Thorne1, Michael X. Repka1. 1Ophthalmology, Wilmer 
Eye Institute, Johns Hopkins, Baltimore, MD; 2School of Public 
Health, University of Texas, Houston, TX; 3Ophthalmology, Mayo 
Clinic, Rochester, MN.
Purpose: To analyze charges and collections from Center for 
Medicare and Medicaid Services (CMS) to better understand 
the relationship between physician productivity and codes 
corresponding to physician-administered drug charges on federal 
reimbursement. Release of federal data and analysis of Healthcare 
Common Procedure Coding System (HCPCS) codes offers the 
opportunity to better understand (1) the value of services provided by 
ophthalmologists, (2) the complexity of billing in specialty practices, 
and (3) the impact of physician-administered drugs on federal 
collections.
Methods: Retrospective review of the CMS database for payments 
to ophthalmologists from 2012 - 2014. Total payments to and 
number of charges by individual ophthalmologists were calculated 
and separately analyzed by place of service. Mean values were 
compared using a single T-test and medians were compared by a 
single Wilcoxon rank-sum test. Primary outcome measures were 
mean and median CMS payments to ophthalmologists in non-facility 
and facility based settings. Secondary outcome measures were types 
of charges most commonly submitted and the number and value of 
physician-administered drug charges.
Results: From 2012 to 2014, ophthalmologists collected 
$23,089,609,388 from CMS, and $6,873,331,235 in collections 

(29.8%) was reimbursement for physician-administered drugs. 
The drug codes associated with the greatest payments from CMS 
during this time period were ranibizumab (J2778, $2,579,495,535), 
aflibercept (J0178 / Q2046, $3,774,217,816), and bevacizumab 
(J9035 / J3590, $245,016,047). The states with the highest percentage 
of physician-administered drug charges were Iowa (51.2%), Nebraska 
(47.7%), and North Dakota (44.6%). The states with the lowest 
percentage of physician-administered drug charges were Wyoming 
(6.8%), Vermont (9.5%), and South Carolina (9.8%).
Conclusions: J and Q codes for physician-administered drugs 
accounted for 29.8% in payments to ophthalmologists from 2012 - 
2014. Collections from drug charges vary greatly by state. The choice 
of costly medications for individual patients has macroeconomic 
consequences at the national level but is not as great a source of 
physician profit as the raw data suggests.
Commercial Relationships: Ashvini Reddy, None; 
Gregory Bounds, None; Sophie J. Bakri, None; 
Jennifer E. Thorne, None; Michael X. Repka, None

Program Number: 5073 Poster Board Number: B0626
Presentation Time: 3:45 PM–5:30 PM
The Impact of Vision Loss on Healthcare Use by Medicare 
Beneficiaries Following Hospital Discharge
Alan R. Morse1, 2, Paul P. Lee3, 4, William H. Seiple1, 5, talwar Nidhi3, 
Joshua D. Stein3, 4. 1Lighthouse Guild, New York, NY; 2Harkness 
Eye Institute, Columbia University, New York, NY; 3Department of 
Ophthalmology and Visual Sciences, University of Michigan, Ann 
Arbor, MI; 4Institute for Healthcare Policy and Innovation, University 
of Michigan, Ann Arbor, MI; 5Department of Ophthalmology, New 
York University, New York, NY.
Purpose: To assess to what extent a diagnosis of low vision or 
blindness affects healthcare use following hospital discharge.
Methods: We used a national claims database of 20% of all persons 
with Medicare Parts A, B, and D health insurance during 2008-2014 
to identify all Medicare enrollees hospitalized for 1 of the 9 most 
common diagnosis related groups. Each person was characterized 
as having no vision loss, low vision or blindness (legal blindness or 
worse) prior to their hospitalization based on ICD-9-CM codes. We 
matched 6165 eligible enrollees with low vision or blindness (cases) 
with 6165 eligible enrollees with no vision loss (controls) 1:1 based 
on age, year of hospitalization, race, sex, urban or rural residence and 
overall health. We compared hospital length of stay (LOS), 30-day 
readmission rates, 30-day Emergency Department (ED) visit rates, 
use of physical therapy (PT) and costs for services among these 
groups. Multivariable regression was used to assess the impact of 
vision loss on each outcome of interest.
Results: Readmission rates were significantly higher for those with 
low vision (20.8%) and blindness (23.2%) compared to those with 
no vision loss (18.7%),(p<.02 for both). Use of ED services was 
significantly higher for those with low vision (21.3%) and blindness 
(22.4%) compared to those with no vision loss (18.7%), (p<.003 
for both). Use of Physical Therapy was similar for those with low 
vision (5.4%, p=.10) but significantly less for those with blindness 
(2.2%) compared to those with no vision loss (6.2%) (p<.0001). 
Overall mean hospital LOS was longer for those with blindness (6.5 
± 15 days) compared to those with no vision loss (5.3 ± 7.6 days) 
(p<.0001) and their costs were higher ($51481 vs $50012). (p<.0002).
Conclusions: For Medicare beneficiaries, comorbid vision loss or 
blindness increases utilization of healthcare during and immediately 
following hospital discharge and may increases costs. These results 
are generally consistent with our previous work using a commercially 
insured population (ARVO 2016). Assessment of conditions and 
functional needs, i.e., patient-centric factors, could affect care and 
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may lead to improved patient outcomes while reducing healthcare 
costs.
Commercial Relationships: Alan R. Morse, None; Paul P. Lee, 
None; William H. Seiple, None; talwar Nidhi, None; 
Joshua D. Stein, None
Support: Linder Fund (ARM); Lighthouse Guild, W.K. Kellogg 
Foundation, NEI R01 EY026641, RPB Physician Scientist Award 
(JDS), unrestricted RPB grant (PL)

Program Number: 5074 Poster Board Number: B0627
Presentation Time: 3:45 PM–5:30 PM
A Quantitative Analysis of Medicare Payment and Retina 
Procedural and Surgical Volume from 2005 to 2009
Dan Gong1, Jessica Maslin2, Ji Liu3, James C. Tsai4, 
Christopher Teng3. 1Ophthalmology, Columbia University, New York, 
NY; 2Ophthalmology, USC Keck School of Medicine, Los Angeles, 
CA; 3Ophthalmology, Yale University School of Medicine, New 
Haven, CT; 4New York Eye and Ear Infirmary of Mount Sinai, New 
York, NY.
Purpose: Previous research has shown that there is no significant 
association between Medicare payment and procedural volume for 
intravitreal injection and retinal laser procedures. However, this 
relationship has not been studied for other retina procedures and 
surgeries. In a retrospective, longitudinal database study, we analyzed 
this payment-volume relationship for four commonly performed 
retina procedures and surgeries: mechanical vitrectomy with pars 
plana approach (CPT 67036), vitrectomy with endolaser panretinal 
photocoagulation (CPT 67040), retinal detachment prophylaxis with 
photocoagulation (CPT 67145), and photodynamic therapy (CPT 
67221).
Methods: Payment data was collected from the Medicare Physician 
Fee Schedule from 2005 to 2009, and volume data was collected 
from the Medicare Part B Carrier Summary Data Files. Using a fixed 
effects regression model with Medicare Part B carrier and years as 
the unit of analysis, we calculated the Medicare payment-service 
volume elasticity, defined as the percent change in Medicare service 
volume per 1% change in Medicare payment, for the four retina 
procedures and surgeries by controlling for stable carrier-specific 
characteristics and national trends in procedural and surgical volume. 
All analyses also adjusted for inflation and controlled for Medicare 
beneficiary population, the number of ophthalmologist per region, 
and income per capita.
Results: No significant associations were found between Medicare 
payment and service volume for any of the four retina procedures and 
surgeries. For CPT 67036, elasticity = -1.99 (95% CI [-5.16, 1.17], 
p = 0.21). For CPT 67040, elasticity = -0.15 (95% CI [-0.54, 0.25], 
p = 0.46). For CPT 67145, elasticity = 0.18 (95% CI [-0.47, 0.83], p 
= 0.58). For CPT 67221, elasticity = 0.30 (95% CI [-1.52, 2.12], p = 
0.74).
Conclusions: Our study supports previous research finding that there 
exists no association between Medicare payment and retina service 
volume. These findings can help guide future projections in Medicare 
spending for retina procedures and surgeries.
Commercial Relationships: Dan Gong, None; Jessica Maslin, 
None; Ji Liu, None; James C. Tsai, None; Christopher Teng, None

Program Number: 5075 Poster Board Number: B0628
Presentation Time: 3:45 PM–5:30 PM
Applied Machine Learning to Medicare Utilization Data
Paul Lee1, Augustine Lee2, Nader Moinfar1, mariangela rivera1, 
Rebecca Metzinger1. 1Retina Consultants of WNY, Williamsville, NY; 
2Pulmonology, Mayo Clinic Jacksonville, Jacksonville, FL.

Purpose: Evaluate machine learning algorithms to classify factors 
that determine high utilization of Medicare services. Identification of 
such factors is important to optimize quality and resource allocation. 
Confluence of open source data and high-capacity computing 
has distributed such analysis away from specialized computing 
environments.
Methods: Multiple CMS and US Census datasets were combined 
with clinical intuition to identify attributes that might be associated 
with Medicare utilization pattern - gender, years in practice, 
population of the providers’ zip codes, participation in PQRS and 
participation in EHR. Attribute identification was limited to these 
nonclinical factors given the confines of the publicly available data 
sources.
From this data, providers performing intravitreal injections (67028) 
were selected. Utilization data was normalized to reflect treatments 
per patient rather than the raw treatment volume. This group of 
values was then categorized into high (>50 percentile) and low group 
(<50 percentile).
Linear/nonlinear classification algorithms were performed on R 
statistical software using the Caret package for model comparison. 
Linear/Logistic regression, Naïve Bayes, Support Vector Machine 
(SVM), linear discriminate analysis (LDA), K-nearest neighbors 
(KNN), Random Forest and Classification & Regression Trees 
(CART) algorithms were evaluated. Accuracy and kappa scores were 
used for comparison.
Results: 
Figure 1: Min, median, mean, max of the Accuracy and Kappa scores
As demonstrated on figure 1, K-nearest neighbor was chosen due 
to the best combination of accuracy and Kappa values. Further 
refinement of the KNN by increasing the number of neighbors to 20 
(increment =1) did not significantly improve the results.
Conclusions: It is possible to predict some of the characteristics 
associated with high-utilization using the public data sources. 
Expansion with enhanced demographic data as well as Inclusion 
of clinical data would strengthen the predictive ability of such 
techniques. It is important to note that only quantitative conclusions 
can be drawn since the datasets lack any clinical data. Specifically, 
gender, years since graduation, population of the providers’ zip code, 
participation in EHR/PQRS can predict high utilization with 68% 
accuracy under the parameters and limitations reported. The choice of 
the models will be determined by trade-off between bias and variance 
depending on the need.
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Commercial Relationships: Paul Lee, None; Augustine Lee, 
None; Nader Moinfar, None; mariangela rivera, None; 
Rebecca Metzinger, None

Program Number: 5076 Poster Board Number: B0629
Presentation Time: 3:45 PM–5:30 PM
A Comparison of Regulatory Approval Time for Ophthalmic 
Devices in the United States and Japan
Ravi Parikh, Anand Gopal, Christopher Teng, Lucian Del Priore, 
Joseph S. Ross. Yale University, New Haven, CT.
Purpose: Medical device approval in the United States is regulated 
by the Food and Drug Administration (FDA), which is frequently 
criticized for its approval processes, including perceived slow 
regulatory reviews times and delayed approvals when compared 
with other developed nations. In Japan, medical device approvals 
are regulated by the Pharmaceuticals and Medical Devices Agency 
(PMDA), using similar evidentiary processes and standards as 
FDA. We sought to compare the regulatory review time required for 
approval of ophthalmic medical devices between the United States 
and Japan.
Methods: We used the most recent publically available data for 
initial medical device approvals from PMDA and FDA (2007-2015) 
to identify ophthalmic devices approved in both countries. Devices 
were compared regardless of approval track in their respective 
nations. We compared days of regulatory review for each agency 
using Wilcoxon signed-rank tests and characterized country of 
first approval using descriptive statistics. Statistical analyses were 
performed using JMP Pro Version 11.2.0 (SAS Institute Inc.).
Results: From 2007-2015, 29 ophthalmic devices were approved 
by both the FDA and PMDA; 34.5% (10/29) of these were contact 
lenses, 31.4% (9/29) were surgical lasers/devices (8 lasers and 
1 microkeratome), 24.1% (7/29) were intraocular lenses (IOLs), 
and 10.3% (3/29) were glaucoma drainage devices. Overall, 
regulatory review times were similar across PMDA (median: 238 
days; range: 52-650) and FDA (median: 192 days; range: 54-960) 
approvals (p=0.48). Likewise, regulatory review times did not 
differ significantly between agencies when stratified by device type: 
(contact lenses, p=0.56; IOLs, p= 0.30; surgical lasers/devices, 
p=0.10; glaucoma drainage devices, p=1.00). However, among these 
devices, the large majority (26/29; 89.7%) were first approved in 
the United States, whereas just 10.3% (3/29) were first approved in 
Japan.
Conclusions: While the FDA and PMDA had similar regulatory 
review times to approve ophthalmic devices, nearly 90% of all 
devices are approved first for use in the United States.
Commercial Relationships: Ravi Parikh; Anand Gopal, 
None; Christopher Teng, None; Lucian Del Priore, None; 
Joseph S. Ross, Food and Drug Administration (F), Centers of 
Medicare and Medicaid Services (CMS) (F), Blue Cross Blue Shield 
Association (F), Johnson and Johnson (F), Medtronic, Inc. (F), Laura 
and John Arnold Foundation (F)

Program Number: 5077 Poster Board Number: B0630
Presentation Time: 3:45 PM–5:30 PM
Modifications to High-Risk Ophthalmic Devices Following Initial 
FDA Premarket Approval, 1979-2015
Anand Gopal1, Vinay K. Rathi2, Christopher Teng1, Lucian V. Del 
Priore1, Joseph S. Ross3. 1Department of Ophthalmology and 
Visual Science, Yale University School of Medicine, New Haven, 
CT; 2Department of Otolaryngology, Massachusetts Eye and Ear 
Infirmary, Boston, MA; 3Department of Internal Medicine, Yale 
University School of Medicine, New Haven, CT.

Purpose: Manufacturers of high-risk ophthalmic devices approved 
via the U.S. Food and Drug Administration (FDA) Premarket 
Approval (PMA) pathway may seek approval for postmarket 
device modifications by submitting PMA supplements. Unlike 
traditional PMAs, most supplements do not require new clinical 
data, despite sometimes significant changes to device design. This 
study characterized the frequency and means by which high-risk 
ophthalmic devices are incrementally altered following initial 
approval and tested the hypothesis that recalled devices undergo more 
postmarket modifications than non-recalled devices.
Methods: We performed a retrospective analysis of high-risk 
ophthalmic device supplement approvals using FDA’s PMA 
Database. We characterized initial approvals and supplement type. 
We calculated median iterated lifespan as well as median number of 
supplements approved per device. The FDA Recall Database was 
used to identify safety events. We used the Wilcoxon rank-sum test 
to compare the median number of supplements between recalled and 
non-recalled devices.
Results: Through 2015, FDA approved 168 original ophthalmic 
devices via the PMA pathway and 2,813 associated modifications. 
Most devices (86%) underwent multiple post-approval revisions, 
including multiple design changes (50%). Devices underwent a 
median of 11 postmarket changes (IQR, 3-24.8) across a median 
10.0-year iterated-lifespan (IQR, 4.1-16.7). Median number of 
design/labeling changes per device was 3.5 (IQR, 1-9). While 
process alterations (834 of 2813; 30%) were the most frequent type 
of revision, device design (667; 24%) and labeling changes (417; 
15%) were common, though just 5.4% of these (59 of 1084) were 
definitively approved on the basis of clinical evidence. Devices 
experiencing clinically significant recalls (Class I or II) underwent 
more supplements than non-recalled devices (p = 0.004).
Conclusions: High-risk ophthalmic devices have undergone 
serial revisions, including substantial design and labeling changes, 
since initial approval, often without supporting clinical data. 
Ophthalmologists should take into consideration that cumulative 
revisions may impact device safety and performance, as recalled 
devices underwent a greater number of modifications than non-
recalled devices.

Distribution of postmarket events occurring across the lifetime of 
high-risk ophthalmic devices approved via FDA’s PMA pathway 
since initial approval.
Commercial Relationships: Anand Gopal, None; Vinay K. Rathi, 
None; Christopher Teng, None; Lucian V. Del Priore, None; 
Joseph S. Ross, Food and Drug Administration (F), Johnson & 
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Program Number: 5078 Poster Board Number: B0631
Presentation Time: 3:45 PM–5:30 PM
Malpractice litigation in ocular oncology
Stephanie B. Engelhard1, Christopher Shah1, Austin Sim1, 
Ashvini Reddy2. 1University of Virginia, Charlottesville, VA; 2Wilmer 
Eye Institute, Baltimore, MD.
Purpose: To report and analyze the causes and outcomes of ocular 
oncology malpractice litigation to inform clinical decision-making.
Methods: The WestLaw® database was retrospectively reviewed 
for all malpractice litigation including trial verdicts, settlements, and 
rulings related to ophthalmology in the United States from 1930-
2014. Data including subspecialty focus of ocular oncology, patient 
demographic information, plaintiff legal allegation, clinical entity 
within ocular oncology, nature of injury, type of ruling, verdicts, 
indemnities and jury awards were collected and analyzed. All ocular 
oncology cases were included in this analysis. All monetary awards 
were corrected to 2015 United States dollars. Results were compared 
to the data from the analysis of all subspecialties.
Results: Sixteen ocular oncology malpractice cases were included in 
the study. The most common clinical scenarios leading to litigation 
were failure to diagnose and treat choroidal melanoma in 25% of 
cases and retinoblastoma in 18.8% of cases. Ten cases (62.5%) 
were resolved via jury trial. Defense verdicts were issued in 70% 
of ocular oncology cases, which was consistent with the rate across 
all ophthalmology subspecialties (70.4%). Three cases resulted in a 
mean jury award to the plaintiff of $511,244.48. Three cases resulted 
in settlements with mean indemnity of $828,928.14. Fourteen cases 
(87.5%) involved allegations of failure to diagnose cancers resulting 
in blindness in 10 (71.4%) and death or severely shortened life 
expectancy in the other 4 (28.6%). Two cases involved allegations of 
surgical errors leading to blindness.
Conclusions: Ocular oncology malpractice litigation is relatively 
rare and cases were generally decided in favor of the defendants; 
however, unlike other subspecialties in ophthalmology, every case 
in this analysis resulted in either blindness or premature death, 
highlighting both the importance of prompt diagnosis and treatment 
and the difficulty inherent in diagnosing cancers in and around the 
eye. Malpractice risk can be minimized by considering ocular cancers 
in patients with concerning symptoms and undertaking appropriate 
workup in a timely manner.
Commercial Relationships: Stephanie B. Engelhard, None; 
Christopher Shah, None; Austin Sim, None; Ashvini Reddy, None

Program Number: 5079 Poster Board Number: B0632
Presentation Time: 3:45 PM–5:30 PM
Who should we be screening for eye disease? The impact of 
demographic and socioeconomic background on attendance and 
referral patterns at an integrated vision screening program
Jennifer O. Adeghate, Alexander Port, Nicole Papworth-Jones, 
Grace Sun. Ophthalmology, Weill Cornell Medical College, New 
York, NY.
Purpose: Community-based screening seeks to identify those 
with vision-threatening conditions; however, many severe cases 
still remain undetected. Our study aims to determine how socio-
demographic factors may influence screening outcomes in an 
integrated setting.
Methods: We conducted a retrospective review of patients screened 
through the Kress Vision Program over a two-year period (January 
1st, 2014 - December 31st, 2015) at New York-Presbyterian/Lower 

Manhattan Hospital. Demographic data (age, gender, ethnicity, ZIP 
code) and screening outcomes (follow-up versus procedure) were 
recorded. ZIP codes were used to determine average commute-time 
from the screening center using Google Maps™, as well as poverty 
level, income and level of education based on publicly available data 
from the US Census Bureau. Statistical analysis was performed using 
SPSS.
Results: Of 1,311 screened patients, 392 required further evaluation, 
and 58 patients underwent surgery or had an intravitreal injection 
(75 eyes). Most patients screened were age 26-64 (n=914, 69.7%), 
followed by 0-25 (n=263, 21.1%) and 65+ (n=134, 10.2%). More 
women (n=764, 58.3%) than men were screened, but more men than 
women were referred (34.0% and 27.0%, respectively; p=0.007). 
Excluding those of unknown ethnicity, most un-referred patients 
were Hispanic women (33.9%; p=0.027), while most referred were 
African American men (32.3%; p=0.06). Lower poverty rates (22.9%; 
p<0.103), higher median income ($51,548/year; p<0.015), and higher 
levels of education (78.2%; p<0.001) were seen in those referred 
versus those un-referred (23.9%, $48,300/year, 76.0%, respectively). 
Average commute-time from the 49 most common ZIP codes was 52 
minutes (n=830). 64 of these patients commuted 0-30 minutes, 217 
commuted 31-44 minutes, and 549 commuted 45+ minutes to reach 
the screening center.
Conclusions: Our results indicate that the population most likely in 
need of eye care are working-age men and women of Hispanic and 
African American ethnicity. These groups may lack sufficient access 
to eye care providers, and may benefit more from targeted screenings. 
Socioeconomic factors did have an effect on referral patterns, though 
differently than expected; however, longer commute-time did not 
seem to have an impact on the incentive to seek free medical care.

Socio-demographics of screened patients.
Commercial Relationships: Jennifer O. Adeghate, None; 
Alexander Port, None; Nicole Papworth-Jones; Grace Sun, None
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Program Number: 5080 Poster Board Number: B0633
Presentation Time: 3:45 PM–5:30 PM
Automatic Diabetic Retinopathy Screening System at a Network 
of Comprehensive Diabetes Care Clinics in Monterrey, Mexico
E Simon Barriga1, Jeremy Benson1, Gilberto Zamora1, Carla Agurto1, 
Javier Lozano2, Sheila C. Nemeth1, Omar Meza2, Eduardo Martinon2, 
Peter Soliz1. 1VisionQuest Biomedical, Albuquerque, NM; 2Clinicas 
del Azucar, Monterrey, Mexico.
Purpose: To present performance results of an automatic diabetic 
retinopathy tele-screening system operating at a network of 
comprehensive diabetic care clinics in Monterrey, Mexico.
Methods: VisionQuest has developed an Automatic Retinal Imaging 
Screening System (ARISS) which is being used autonomously at five 
diabetes care clinics that are part of Clinicas del Azucar, Monterrey, 
Mexico, since February 2016. An average of 500 cases monthly are 
processed by ARISS. Images are uploaded to a central server and are 
processed and returned by ARISS to the clinics within 20 minutes. A 
Quality Assurance (QA) program monitors ARISS performance on a 
weekly basis. The QA program samples 20% of the cases classified 
as “refer in 12 months” (no DR or Mild NPDR), 100% of the cases 
classified as “return in 6 months” (Moderate NPDR), and 25% of the 
cases classified as “refer to ophthalmology” (Severe NPDR or worse, 
and clinically significant macular edema). ARISS has an image 
quality module that classifies a case as “inadequate” if at least one 
eye does not have a macula centered image with sufficient quality 
due to small pupils, media opacities, or technical errors. Sampled 
cases are re-read by a certified reader. Results of the QA program are 
reported periodically to the clinics.
Results: To date, the QA has been performed on 518 cases of which 
22% were rejected for low quality. Of these, 15% were due to 
photographer errors, 71% due to physiological issues (cataracts, small 
pupils, etc.) and the rest, 14%, were deemed adequate by the reader. 
ARISS’ sensitivity for referable DR was 100% while the specificity 
was 85%. Workload reduction for the clinics’ reading center is 
estimated by calculating the number of cases that do not need an 
ophthalmologist referral, which stood at 60%.
Conclusions: The ARISS demonstrated clinically safe and effective 
performance for the detection of diabetic retinopathy in a clinical 
setting. The software reduces reading workload by up to 60% and 
referrals to ophthalmology by almost 70%. Resource scarcity and 
limited access to care in places like Mexico make automation a viable 
alternative to screen their diabetic population.
Commercial Relationships: E Simon Barriga, VisionQuest 
Biomedical (I); Jeremy Benson, VisionQuest Biomedical (E); 
Gilberto Zamora, VisionQuest Biomedical (E); Carla Agurto, 
None; Javier Lozano, Clinicas del Azucar (I); Sheila C. Nemeth, 
VisionQuest Biomedical (E); Omar Meza, Clinicas del Azucar 
(E); Eduardo Martinon, Clinicas del Azucar (E); Peter Soliz, 
VisionQuest Biomedical (I)
Support: NIH Grant EY018280

Program Number: 5081 Poster Board Number: B0634
Presentation Time: 3:45 PM–5:30 PM
The Impact of Conversion to International Classification of 
Diseases, 10th revision (ICD-10) on an Academic Ophthalmology 
Practice after 1 year
Justin Hellman, Michelle Lim, Cameron Blount, Glenn Yiu. 
Department of Ophthalmology & Vision Sciences, UC Davis Medical 
Center, Sacramento, CA.
Purpose: The conversion from ICD-9 to ICD-10 was the biggest 
change to ophthalmic coding in the last 30 years. We performed 
a retrospective, observational study to examine the clinical and 
financial impact of conversion from ICD-9 to ICD-10 coding.

Methods: 78,133 billable patient encounters were analyzed in the 
1 year period before (10/1/14-9/30/15) and after (10/1/15-9/30/16) 
conversion from ICD-9 to ICD-10 at the UC Davis Eye Center. 
Relative value units (RVU) per visit, revenue per visit, volume of 
patient visits, patient visit coding levels, coder efficiency, and number 
of claim denials due to improper coding were compared. The top 
15 most commonly used ICD-9 codes without a direct correlate 
in ICD-10 were identified and compared with their 409 possible 
corresponding ICD-10 codes to see how often unspecified ICD-10 
codes were used. The top 50 most commonly used ICD-10 codes 
used from 10/1/15 to 10/1/16 were analyzed similarly. Two-tailed 
Student’s t-tests were used for statistical analysis.
Results: There was no significant difference in revenue per visit in 
the period before the change to ICD-10 ($277.66 ± $5.81) and the 
period after ($300.65 ± $45.17) (P = 0.16). There were no significant 
differences in RVUs per visit (P = 0.831), patient visits (P = 0.981), 
or percentage of higher-level visit codes (P = 0.582) between the two 
periods. The number of denied claims due to errors in coding per 
100 visits increased from 1.02 ± 0.84 to 2.14 ± 0.57 (P = 0.008). The 
mean monthly percentage of transactions coded within 0-3 days of 
the encounter did not change significantly (P = 0.437). Among the 
ICD-10 codes analyzed, 21.5-33.1% were unspecified. The majority 
of the unspecified codes were glaucoma (45.1%) and refractive 
(38.4%) diagnoses. There was no change in the total number of codes 
used per month (p = 0.667).
Conclusions: While the first year of ICD-10 use in America is 
reported to be a “grace period” where claims in the correct family of 
codes are not denied, we found a significant increase in denials due 
to coding errors and found that we are still using a large percentage 
of unspecified codes, particularly with glaucoma and refractive 
diagnoses. However, neither clinical volume nor revenue was 
affected. With the end of the grace period 10/1/16, we anticipate a 
further increase in denied claims with a possible decrease in revenue.
Commercial Relationships: Justin Hellman, Allergan (I), 
Ophthotech (I); Michelle Lim, None; Cameron Blount, None; 
Glenn Yiu, Alcon (F), Carl Zeiss Meditec (C), Allergan (C)

Program Number: 5082 Poster Board Number: B0635
Presentation Time: 3:45 PM–5:30 PM
Impact of the Affordable Health Care Act on No-Show Rates 
and Demographics of Patients Presenting for Eye Care in an 
Underserved Inner City Population – a 2-year Update
Joyce khandji1, Ann Ostrovsky1, 2. 1Ophthalmology, New York 
University, New York, NY; 2Ophthalmology, Woodhull Hospital and 
Medical Center, New York, NY.
Purpose: To evaluate the impact of the Affordable Health Care Act 
(AHCA) two years after its inception on no-show rates and access to 
eye care services in an underserved inner city population.
Methods: A retrospective cohort study comparing the no-show rates 
and demographics (age, gender, ethnicity) of patients presenting 
to an inner city public hospital eye clinic from January 1 through 
December 30, 2013 (pre-AHCA) with January 1, 2014 through 
December 30, 2015 (post-AHCA). Demographics were compared by 
T-test, no-show rates were compared using ANOVA, and payer mix 
changes were analyzed using the Chi-squared test.
Results: 7582 patients were seen in the pre-AHCA group and 14,981 
in the post-AHCA. Age and gender were similar. Fewer Hispanics 
(51 vs 47%; p<0.001) and more Caucasians (7.8 vs 8.6%; p=0.003) 
presented post-AHCA. The changes in payer mix for pre- and post-
AHCA were all significant except for with Medicaid: HHC options 
(40 vs 37%; p=0.006), MCP (46 vs 47.6%; p<0.001), Medicare (8 
vs 6.8%; p=0.004), Medicaid (4.5 vs 4.4%; p=0.95), self-pay (1.3 
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vs 2%; p<0.001). The no-show rates for pre- and post-AHCA were 
39±8.8% and 45±9% (p=0.05).
Conclusions: Two years after the enactment of the AHCA, more 
Caucasian patients and fewer Hispanic patients sought eye care. 
As expected, the proportion of managed care plans presenting to 
the hospital increased, but the proportion of self-pay patients also 
increased. Surprisingly, no-show rates have increased post-AHCA, 
continuing to present a significant challenge to access to care.
Commercial Relationships: Joyce khandji, None; Ann Ostrovsky, 
None

Program Number: 5083 Poster Board Number: B0636
Presentation Time: 3:45 PM–5:30 PM
Large Geographic Variation in Rates of Visits to the Emergency 
Department for Ocular Problems Among 306 US Communities
V Swetha Jeganathan2, Maria A. Woodward2, 3, Brian C. Stagg2, 3, 
Nidhi Talwar1, Joshua D. Stein2, 4. 1Department of Ophthalmology 
and Visual Sciences, University of Michigan, Kellogg Eye Center, 
Ann Arbor, MI; 2University of Michigan Medical School, Department 
of Ophthalmology and Visual Sciences, Ann Arbor, MI; 3Institute 
for Healthcare Policy and Innovation, Ann Arbor, MI; 4University 
of Michigan School of Public Health, Department of Health 
Management and Policy, Ann Arbor, MI.
Purpose: With the recent Affordable Care Act passage, emergency 
department (ED) use has increased dramatically. Many ED providers 
have limited training to manage eye complaints, so an ED may 
not be the ideal setting to handle non-urgent ocular problems. We 
determined the extent of geographic variation in urgent, non-urgent, 
and any visits to the ED for ocular problems in a large group of 
insured US patients.
Methods: We studied 11160833 beneficiaries enrolled in a 
nationwide managed care network during 2001-2014. Using 
billing codes, we identified all ED visits for ocular problems. 
Ocular conditions were categorized as urgent, non-urgent, or other. 
Urgent ocular conditions were defined as sight or life threatening 
conditions or those causing considerable pain. Examples include 
temporal arteritis, retinal detachment and globe rupture. Non-urgent 
ocular conditions were defined as conditions such as dry eyes and 
conjunctivitis that rarely affect vision or cause much discomfort, and 
thus rarely require urgent care in an ED. Numbers of visits to an ED 
for urgent, non-urgent, and any ocular problem per 10000 person-
years were compared among 306 US communities.
Results: 376680 patients (3.4%) went to the ED for ≥1 ocular 
problems during the study period. Visits to the ED for ocular 
problems varied substantially from as low as 16.1/10000 person-
years in Bangor, ME to as high as 153/10000 person-years in Elyria, 
OH. Among the 306 communities, 3 of the 10 communities with the 
lowest rates of ED visits for ocular problems were in CT and 9 of 
the 10 communities with the highest visit rates for ocular problems 
were in MI, OH, and PA. The West coast and Northwest regions 
had fewer visits for non-urgent ocular problems compared to the 
upper Midwest and the mid-Atlantic regions. We found a 13.4-fold 
difference between communities with the lowest (Bangor, ME) and 
highest (Elyria, OH) visit rates for non-urgent eye problems, range 
3.8-50.9/10000 person-years. The difference between the lowest and 
highest visit rates for urgent ocular issues ranged from 0 to 12.4/ 
10000 person-years.
Conclusions: There is considerable geographic variation in ED 
use for ocular problems. By understanding the reasons underlying 
differences in rates of visits, especially for non-urgent eye problems, 
researchers can identify ways to improve eye care quality and reduce 
costs.

Commercial Relationships: V Swetha Jeganathan, None; 
Maria A. Woodward, National Eye Institute, K23 Mentored 
Clinical Scientist Award K23EY023596 (F); Brian C. Stagg, 
None; Nidhi Talwar, None; Joshua D. Stein, Research to Prevent 
Blindness “Physician Scientist” Award (F), W.K. Kellogg Foundation 
(F)

Program Number: 5084 Poster Board Number: B0637
Presentation Time: 3:45 PM–5:30 PM
Why don’t patients follow up after an emergency room 
ophthalmic consultation? – An assessment of risks factors
Cecilia Q. Dong, Jonathan Kruh. Department of Ophthalmology, 
Jamaica Hospital Medical Center - New York Medical College, 
Richmond Hill, NY.
Purpose: Many patients who present to the emergency department 
(ED) with an ophthalmologic emergency fail to follow up after initial 
ED consultation. We identified risk factors unique to ophthalmology 
that predict subsequent follow-up in patients evaluated by the 
Ophthalmology service in ED at Jamaica Hospital Medical Center 
(JHMC), a level I trauma center in Queens, New York.
Methods: This is a retrospective review of electronic medical records 
of patients who were evaluated by Ophthalmology in the ED in 2012-
2015. We included men and women over the age of 18 who were 
residents of New York State. Minors and those with no follow up 
recommendations were excluded. In total, 311 patients were reviewed 
and 187 included in the study. Covariates studied were: age, gender, 
employment status, insurance status, previous relationship with the 
hospital, diagnosis, visual acuity and presence of visual disturbance. 
Primary outcome measured was the pattern of follow up: timely 
follow up (within 48 hours of recommended), delayed (over 48 hours 
of recommended), and no follow up. Regression, one-way ANOVA, 
and Chi-square tests were used to determine association between 
covariates and outcome.
Results: Of the 187 patients included, 35.8% (CI 7.3%) had timely 
follow up, 58.0% (CI 8.0%) failed to follow up, and the remaining 
6.2% with delayed follow up. Of those with self-reported visual 
disturbance, 45.7% followed up as recommended, in contrast to 
28.3% when there was no visual disturbance (z=2.295, C=1.96, 
p<0.05). In addition, more patients (47%) followed up when given 
shorter follow-up interval of less than three days, vs 24% when 
recommended follow-up was seven days or longer. Furthermore, 
if the patient had any previous encounter with any department at 
JHMC, he or she was more likely to be compliant, with 47.7% 
following up compared to 30.2% if the patient had no previous 
relationship with the hospital (z=2.12 C=1.96, p<0.05). Older female 
patients and those with medical insurance were also more likely to 
have timely follow up.
Conclusions: In our patient population, more than half of all 
patients with an eye emergency are lost to follow up. We have 
identified factors that affect follow up, some consistent with previous 
emergency medicine literature and some unique to ophthalmology. 
Understanding these factors will allow us deliver better care to our 
patients by increasing compliance with follow up.
Commercial Relationships: Cecilia Q. Dong, None; 
Jonathan Kruh, None
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Improving Clinic Workflows through Simulations
Michelle Hribar1, David Biermann2, Sarah Read-Brown3, 
Leah G. Reznick3, Lorinna Lombardi3, Mansi Parikh3, 
Winston Chamberlain3, Thomas R. Yackel1, Michael F. Chiang3, 1. 
1DMICE, OHSU, Portland, OR; 2OHSU, Portland, OR; 
3Ophthalmology, OHSU, Portland, OR.
Purpose: Ophthalmologists struggle with clinic efficiency, but lack 
guidance about how to improve it. This study demonstrates that 
simulation models using electronic health record (EHR) timestamp 
data may be used to improve clinic workflow.
Methods: Clinical workflow was observed and mapped for 4 
outpatient ophthalmology clinics (LR, LL, MP, & WC). EHR 
databases were used to identify timestamps from the medical record 
and audit log that best correlated with typical clinical activities during 
one year (10,859 patient visits, >2 million timestamps). Data were 
used to develop computer simulation models (Arena; Rockwell, 
Wexford, PA) for the 4 clinics to evaluate different scheduling 
policies and clinic configurations for minimizing patient wait 
time. The most optimal of these scheduling policies was tested in 
clinic (LR) during 10 half-day clinics (123 patient encounters) and 
compared to 8 previously observed baseline half-day clinics (102 
patient encounters) in which patients were not scheduled according to 
any policy.
Results: Simulation models were used to evaluate resources and 
scheduling strategies. For all 4 clinics, adding exam rooms or staff to 
a clinic shortened wait times only up to 3 exam rooms and 3 staff. We 
determined that scheduling patients requiring the longest times later 
in the clinic reduced patient wait time, but also increased clinic length 
(Figure 1). Using the most optimal of these scheduling policies in 
one clinic (LR) reduced average wait time per patient to 19.4 ± 14.9 
minutes, compared to a baseline of 24.9 ± 17.8 minutes (p = 0.02). 
This represents a mean improvement in waiting time of 5.5 minutes 
(22%).
Conclusions: Simulation models using EHR timestamps are effective 
for testing alternative clinic configuration and scheduling policies 
for decreasing patient wait times. Results from models can help 
clinic managers make informed decisions about staffing, clinic 
space and scheduling. Tests in clinics indicate that scheduling long 
appointments near the end of the clinic session reduces patient wait 
time. Finally, our results are consistent for all 4 providers’ clinic 
models, which suggests that they are generalizable.

Figure 1: Placement of Long Encounters. Long encounters at the start 
of the session minimize overall clinic length and long encounters at 
the end of the session minimize patient wait time. Graphical analyses 
can help clinic managers find the placement that best balances the 
two competing metrics.
Commercial Relationships: Michelle Hribar, None; 
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Referral pathways for non-urgent macular disease
Angelica Ly1, 2, Lisa Nivison-Smith1, 2, Michael Yapp1, 2, 
Michael Kalloniatis1, 2. 1Centre for Eye Health, Sydney, NSW, 
Australia; 2UNSW Australia, School of Optometry and Vision 
Science, Sydney, NSW, Australia.
Purpose: Management of non-urgent macular disease is challenging 
with limited literature available to direct primary eye-care 
practitioners. Centre for Eye Health (CFEH) is an ocular diagnostics 
and collaborative optometry-ophthalmology referral service that 
assesses a wide range of non-urgent macular cases. Thus, this study 
aimed to provide additional evidence relating to shared care referral 
and management pathways.
Methods: This study was a retrospective, clinical study of 1042 
records using the list of patients seen for a macular assessment 
over a three-year period at CFEH. All patients underwent a 
standardised macular testing protocol conducted by a highly trained 
optometrist. Subsequent to each attendance, a report was sent 
electronically to the referring professional. Patient demographic, 
referral, clinical examination and report data were extracted from 
the patient management system including 1) patient age and gender, 
2) appointment dates, 3) primary reason for referral, 4) history of 
ophthalmological care, 5) visual acuity, 6) Amsler grid findings, 7) 
contrast sensitivity, 8) central subfield thickness classification using 
optical coherence tomography, 8) final diagnosis, 9) CFEH report 
recommended management plan. Statistically significant differences 
were determined using a one-way ANOVA, Kruskal Wallis H or Chi-
square test. P-values less than 0.05 were considered significant.
Results: We developed a flowchart designed to facilitate the clinical 
management decisions of primary eye-care practitioners for non-
urgent macular cases. Cases were grouped into one of three clinical 
scenarios based on suitability for: 1) review in primary care, 2) 
review in intermediate-tier shared care, and 3) ophthalmological 
referral. The first visit discharge rate back to primary care averaged 
24% over three years. Approximately half (54%) of all cases seen 
were recommended ongoing follow up in intermediate-tier care; the 
remaining quarter were recommended referral to ophthalmology. 
Patients recommended ophthalmological care displayed poorer 
visual acuity (p<0.001), were more likely to have an Amsler grid 
defect (p<0.001), poor contrast sensitivity (p<0.01), or a history of 
ophthalmological care (p<0.01).
Conclusions: Despite a present lack of guidelines, review of referred 
cases allowed stratification and development of proposed referral 
pathways for primary-care practitioners.
Commercial Relationships: Angelica Ly, None; Lisa Nivison-
Smith, None; Michael Yapp, None; Michael Kalloniatis, None
Support: UNSW Australia (Early Career Research Grant 2015-2016 
#P535430, an Australian Postgraduate Award), National Health and 
Medical Research Council (NHMRC) grant (#1033224). Guide Dogs 
NSW/ACT is a partner in the NHMRC grant and also provided a 
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The impact of clinic volume and level of service on time 
requirements for electronic health records (EHRs) within 
ophthalmology
Sarah Read-Brown1, Michelle Hribar2, Thomas R. Yackel2, 
Michael F. Chiang1, 2. 1Ophthalmology, Oregon Health & Science 
University, Portland, OR; 2Medical Informatics and Clinical 
Epidemiology, Oregon Health & Science University, Portland, OR.
Purpose: Physicians have raised concerns that electronic health 
records (EHRs) have negatively impacted their clinical productivity, 
and report spending excessive time for computer use. Little published 
work has been done to provide quantitative data about this issue. This 
study analyzes factors related to time requirements for EHR use for 
31 ophthalmologists using an institution-wide EHR (EpicCare; Epic 
Systems, Verona, WI).
Methods: We queried the EHR audit logs and data mart for 31 
ophthalmologists with stable practices for a 1-year period in 2014. 
Physician time requirements for EHR use were calculated from these 
data using methods that we have previously published. With the help 
of a billing specialist, we categorized appointment billing codes into 
three complexity levels: low, medium, and high. We used R (R Core 
Team, 2016) and lme4 (Bates, Maechler, Bolker, & Walker, 2015) to 
perform a linear mixed effects analysis of the relationship between 
the total EHR use for the encounter and its billing level and clinic 
session volume as fixed effects, with the providers and patients as 
random effects.
Results: Mean EHR usage time was 10.2 ± 7.5 minutes/patient. 
Providers’ mean total EHR use time varied from 5.8-22.4 minutes/
patient. On average, providers spent 1.8 hours using the EHR per 
half-day clinic session, about 1 hour of which occurred during the 
patient exam and 0.8 hours of which occurred after the exam. Clinic 
session volume affected the EHR use time, shortening it by about 
1% for each patient added to the clinic session (p<0.001). The billing 
level increased the EHR use time by 29% for medium billing level vs. 
low billing level, and by 54% for high level vs. low level (p< 0.001).
Conclusions: EHRs require significant time use by providers, both 
during patient exams and afterward. Increases in appointment billing 
levels significantly lengthen EHR time use, while increases in clinic 
volume shorten provider EHR time use per patient. Studies on 
improving EHR interfaces and reducing the time burden of EHRs are 
warranted.
Commercial Relationships: Sarah Read-Brown; Michelle Hribar, 
None; Thomas R. Yackel, None; Michael F. Chiang, Clarity 
Medical Systems (Pleasanton, CA) (S), Novartis (Basel, Switzerland) 
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Longitudinal trends in the eye care workforce over two decades
Paula Wu1, Hao Feng2, Ron A. Adelman1. 1Department of 
Ophthalmology and Visual Sciences, Yale School of Medicine, New 
Haven, CT; 2The Ronald O. Perelman Department of Dermatology, 
New York University School of Medicine, New York, NY.
Purpose: A shortage in the eye care workforce has been projected. 
Better understanding the eye care workforce distribution nationwide 
will aid in developing effective interventions. Our objectives were: 
1) To study longitudinal changes in the density of ophthalmologists 
and optometrists at the county-level; 2) to evaluate how the 

ophthalmology workforce is aging; 3) to study county characteristics 
associated with ophthalmologist density.
Methods: We performed a retrospective study of all ophthalmologists 
from 1995-2013 and optometrists from 1990-2013 in the United 
States using the Area Health Resource File. The number of eye care 
providers per 100,000 individuals in each county, ratio of number of 
ophthalmologists under 55 years old to 55 years or older; univariate 
and multivariate logistic regression analysis of county characteristics 
predicting the availability of an ophthalmologist were assessed.
Results: From 1995-2013, the national ophthalmologist density 
decreased by an estimated 0.67% per year. In 2013, counties had a 
mean of 5.8 ophthalmologists per 100,000 individuals, down from 6.3 
in 1995 while the general population was increasing. In total, 62% of 
counties lacked any ophthalmologists. Ophthalmologists were three 
times more likely to practice in metropolitan over non-metropolitan 
or rural counties. Ophthalmologists under 55 years of age (“younger” 
practitioners) were 40% more likely to be found in metropolitan 
areas compared to those 55 or older (“older” practitioners). Rural 
counties had the smallest estimated annual percent increase in older 
ophthalmologists (2.16%) but the greatest estimated annual percent 
decrease in younger practitioners (-1.78%). Ophthalmologists were 
less likely to be found in counties with low existing healthcare 
infrastructure and counties economically dependent on farming. 
Optometrist density increased dramatically over the last several 
decades. Nationwide, there were 14.9 optometrists per 100,000 
individuals in 2013, up from 11.1 in 1990. In total, 24% of counties 
lack an optometrist.
Conclusions: Rural counties have high rates of out-migration of 
both younger and older ophthalmologists. New ophthalmologist 
supply has not met population growth over the last several decades. 
Optometrist supply has increased dramatically. Rural counties still 
have a disproportionally lower supply of all eye care providers.
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