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Abstract

Purpose—To describe the utilization trends of a dedicated ophthalmology emergency department (ED) in
Boston, Massachusetts.

Methods—The medical records of 500 randomly selected patients who presented at the Massachusetts
Eye and Ear (MEE) Emergency Department (ED) from January 2015 to March 2016 were reviewed retro-
spectively. Data were analyzed using the Pearson y2 test and multiple logistic regression. The primary
study outcome measure was whether a patient’s visit was emergent or nonemergent. Emergent or nonemer-
gent conditions were classified based on the diagnosis and treatment required at follow-up appointments.
Nonemergent diagnoses were classified as conditions that could have been seen as an outpatient without
negative consequences for vision.

Results—Of the 500 cases, 252 were males and 248 were females. The median age was 45 years (range,
2-101 years). The most common diagnoses were posterior vitreous detachment (8.6%), corneal abrasion
(8.4%), dry eye syndrome (7%), and viral conjunctivitis (5.4%). Of the total, 92.6% of patients originated
from within Massachusetts. The majority of patients were self-referred (78.6%) or referred from another
hospital (12.8%). Nonemergent visits accounted for 49.4% of patients seen. Compared to patients who pre-
sented with duration of symptoms for >1 week, patients who presented with symptoms of <1 week were
more likely to present with an emergent condition (8.8% vs 41.8%). Referrals from an outside ophthalmol-
ogist or hospital were predictive of emergent patient visits (OR, resp., 1.971 [95% CI, 0.478-3.462; P =
0.01]; 1.040 [95% CI, 0.462-1.616; P < 0.001]).

Conclusions—In our study, nonemergent patient visits comprised nearly half of all ophthalmology ED
visits. Emergent visits were associated with acute symptoms and referrals from outside healthcare provid-
ers.

Emergency departments (EDs) in the United States have
seen a considerable rise in visits during the first two dec-
ades of the 21st century, with a 25% increase from 2001
to 2009.! Previous studies have attributed this rise in
visits to an increase in ED utilization for nonurgent con-
ditions, with lack of access to primary care services as

being specialty-specific EDs, these eye EDs experience
high patient volumes, which, in our case, have continued
to rise annually.

A few studies have been performed to characterize the
nature of ophthalmology-specific ED visits and their
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the cause of approximately one-third of nonurgent ED
visits.2 A 2013 systematic review showed that 37% of
all general ED visits among adults were deemed nonur-
gent.3 Eye-specific emergency departments are far more
rare than general EDs, with only five dedicated ophthal-
mology EDs currently in the United States. Despite
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corresponding urgency. Bascom Palmer Eye Institute in
Miami, Florida, conducted a prospective cohort study
from 2010 to 2014 and found a significant percentage of
nonurgent visits, with 35.8% of new patient visits to its
ophthalmology-specific ED deemed as nonemergent.* In
addition, a study of eye-related ED visits in general EDs
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found that 44.3% of patients presenting with ocular
problems had nonemergent conditions.’

Massachusetts Eye and Ear (MEE), associated with Har-
vard Medical School in Boston, Massachusetts, houses
one of the five dedicated ophthalmology EDs in the Uni-
ted States, providing patient care 24-hours per day, 7
days per week, year-round. Massachusetts is a unique
location to examine ED visits, given the distinct health
insurance coverage of MassHealth, a combined Medic-
aid and state children’s health insurance program that is
a critical part of the health care safety net for the state.
MassHealth provides health care coverage to approxi-
mately 1.9 million of Massachusetts’s 6.8 million resi-
dents.® No studies to date have evaluated the utilization
trends for ophthalmology EDs in the Northeast of the
United States.

In this study, we describe utilization trends of the MEE
ophthalmology-specific Emergency Department (ED)
from January 2015 to March 2016. The specific aims of
this investigation were as follows: (1) to characterize the
most common diagnoses and types of services rendered
in the ED (2) to determine the percentage of emergency
visits representing true emergent ophthalmic conditions;
(3) and to determine which variables, including patient
demographics or insurance status, were associated with
higher ED utilization.

Subjects and Methods

This is a retrospective case series of patients who pre-
sented to MEE ED. The study protocol was approved by
the MEE Institutional Review Board and was performed
in compliance with the US Health Insurance Portability
and Accountability Act of 1996 and adhering to the ten-
ets of the Declaration of Helsinki.

There were a total of 16,406 encounters at the ED from
January 2015 to March 2016. In order to generate a ran-
dom sampling of cases, the encounters were first popula-
ted chronologically, and one encounter was selected at a
set interval of every 32nd encounter, such that a total of
500 visits were included for review. The following dem-
ographic and clinical examination findings were recor-
ded: date of visit, day of week, time of visit, patient age
and sex, city of residence, where patient was referred
from, insurance status, duration of symptoms, and final
diagnosis or diagnoses, additional imaging, prescription
given, intervention performed, and whether or not an on-
call specialist was required. Emergent or nonemergent
conditions were classified based on the diagnosis and
treatment required at the ED visit and/or follow-up
appointments. Nonemergent diagnoses were classified
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as conditions that could have been seen on an outpatient
basis in 72 hours without negative consequences for
vision. Six types of insurance statuses were analyzed for
this study: (1) self-pay (uninsured); (2) Medicaid; (3)
Medicare; (4) commercial insurance: health maintenance
organization (HMO) or preferred provider organization
(PPO); (5) MassHealth; and (6) other. Secondary insur-
ance status was not included in the analysis, and patients
with secondary insurance in addition to Medicare were
placed in the Medicare category.

The primary outcome measure of the study was whether
or not a patient’s diagnosis was emergent. All data anal-
yses were performed using Stata software version 12.0.
Pearson 2 tests were performed for frequency compari-
sons of categorical variables, and multiple logistic
regression was performed to determine factors associ-
ated with emergent diagnoses. All analyses were 2-
tailed, with P values of <0.05 considered significant.

Results

Of the 500 patients, 252 (50.4%) were males, and there
was no statistically significant difference between
female and male patients who presented with emergent
diagnoses (Table 2). The mean and median age of
patients included in the study were 45 years and 46
years, respectively, with a range of 2-101 years. Of the
500 patient encounters reviewed during the study period,
253 (50.6%) were classified as emergent. Most patients
arriving at our ED fall into one of about 20 common
diagnoses. Because of the large volume of patients,
cases of usual diseases present in measurable numbers.
There were 113 unique final diagnoses reported, with
the 15 most common diagnoses being posterior vitreous
detachment, corneal abrasion, dry eye, viral conjunctivi-
tis, corneal ulcer, hordeolum, contact lens overwear/
keratitis, corneal foreign body, subconjunctival hemor-
rhage, retinal detachment, blepharitis, chemical/alkali
exposure, chalazion, ocular migraine, and hyphema,
respectively (Table 1).

Of the 500 patients, 406 (81.2%) were <65 years of age,
and there was no significant difference between patients
older or younger than 65 in terms of presenting with
emergent diagnoses. Logistic regression of age as a con-
tinuous variable demonstrated that age was not predic-
tive of the urgency of a patient’s condition (OR, 0.0026;
P = 0.56). There was also no significant difference
between in-state and out-of-state residency with respect
to presenting with an emergent condition (Table 2).

There was no statistically significant difference in pre-
senting with an emergent condition between patients
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Table 1. Most common diagnoses seen in the Mass Eye and Ear Emergency Department (ED)

Diagnosis No. cases Percentage Emergentor
of total (%) nonemergent
Posterior vitreous detachment 46 9.2 Emergent
Corneal abrasion 45 9 Emergent
Dry eye 35 7 Nonemergent
Viral conjunctivitis 29 5.8 Emergent
Corneal ulcer 17 34 Emergent
Hordeolum 17 34 Nonemergent
Contact lens overwear/keratitis 17 3.4 Nonemergent
Corneal foreign body 16 3.2 Emergent
Subconjunctival hemorrhage 14 2.8 Nonemergent
Retinal detachment 13 2.6 Emergent
Blepharitis 13 2.6 Nonemergent
Chemical/alkali exposure 12 2.4 Emergent
Chalazion 10 2 Nonemergent
Ocular migraine 10 2 Nonemergent
Hyphema 10 2 Emergent
Total 304 60.8
Table 2. Demographic characteristics of patients seen in the ED
Demographic Total no. Emergent Nonemergent P value
characteristics patients (%), visits (%), visits (%),
N =500 N =253 N =247
Male 252 (50.4) 123 (48.6) 129(52.2)
Female 248 (49.6) 130(51.4) 118(47.8) 0.983
Age <65 years 406 (81.2) 208(82.2) 198(80.2)
Age 265 years 94 (18.8) 45(17.8) 49 (19.8) 0.557
Lives within MA 463(92.6) 232 (46.4) 236 (47.2)
Lives outside of MA 37 (7.4) 21(4.2) 16 (3.2) 0.436
22 test.
Table 3. Timing of visits to the ED
Timing of visits Number of Emergent Nonemergent P value
visits (%) visits (%) visits (%)
Day/night
8AM — 5PM 296 (59.2) 145 (29) 151 (30.2)
5PM — 8AM 204 (40.8) 110 (53.9) 94 (18.8) 0.217
Weekday/weekend
Weekday 361(72.2) 181(36.2) 180(36)
Weekend 140 (28) 73 (14.6) 66 (13.2) 0.667
Duration of symptoms
<1 week 378 (75.6) 209 (41.8) 169 (33.8)
>1 week 122 (24.4) 44 (8.8) 78 (15.6) <0.001
22 test.

arriving outside of business hours (5 PM to 8 AM) and
those who arrived during business hours (8 AM to 5

comparing emergent rates among all five referral types
demonstrated that there are differences in rates of emer-
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PM) or between patients presenting on weekdays as
compared to the weekend (Table 3). Patients who expe-
rienced symptoms for <1 week were more likely to
present with an emergent ophthalmic condition than
those with symptoms for >1 week (209 vs 169 [P <
0.001]; Table 3).

The majority of patients had no formal referral but were
self-referred (395 patients [79%]; Table 4). A x2 test

gent conditions among all five referral types. Logistic
regression showed that patients who were referred by
ophthalmologists or hospitals were more likely to
present with an emergent ophthalmic condition (OR,
resp., 1.971 [95% CI, 0.478-3.462; P = 0.01]; 1.040
[95% CI, 0.462-1.616; P < 0.001]). By contrast, patients
who were self-referred were more likely to present with
a nonemergent condition (P < 0.001) See Table 4.
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Table 4. Types of referral
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Type of referral Number of Emergent Nonemergent Unadjusted odds ratio P value®
visits (%) visits (%) visits (%) (95% confidence interval)
Self 395 (79) 180 (36) 215 (43) -0.932 (-1.385to -0.480) <0.001
Ophthalmologist 16 (3.2) 14 (2.8) 2(0.4) 1.971 (0.478 to 3.462) 0.01
Optometrist 6(1.2) 3(0.6) 3(0.6) -0.024 (-1.634 to 1.586) 0.976
Hospital 64 (12.8) 46 (9.2) 18 (3.6) 1.040 (0.462 to 1.616) <0.001
Outpatient internal 19 (3.8) 10 (2) 9(1.8) 0.0846 (-0.834 t0 1.003)  0.467
medicine provider
Logistic regression.
Table 5. Insurance status of patient visits
Insurance Number of  Emergent Nonemergent P value®
visits (%) visits (%) visits (%)
Self-pay (uninsured) 93 (18.6) 45 (9) 48 (9.6)
Medicaid 2(0.4) 1(0.02) 1(0.02)
Medicare 79(15.8)  40(8) 39(7.8)
Commercial insurance: HMO/PPO 218 (43.6) 113 (22.6) 105(21)
Masshealth 37 (7.4) 17 (3.4) 20 (4)
Other 71(14.2)  37(7.4) 34 (6.8)
Total 500 500 500 0.983

HMO, health maintenance organization; PPO, preferred provider organization.

x? test comparing emergent rates between all six insurance status categories and
demonstrating no differences between categories.

The greatest number of patients fell into the commercial
insurance category (218 patients, or 43.6%). There was
no significant association with patient insurance status
and their odds of presenting with an emergent condition
(Table 5).

A multiple logistic regression that included sex, age,
time of visit (day/night, weekday/weeknight), insurance
status, and referral source showed that duration of symp-
toms and referral were independent predictors of pre-
senting with an emergent condition, P values <0.001 for
both variables.

Discussion

This study found that 49.4% of patient visits to the ED
were classified as nonemergent. This result is similar to
the findings of previous studies from international oph-
thalmology-specific EDs, which found that nonemergent
conditions compromised 50%—70% of all visits.”»8 The
high percentage of nonemergent visits may be attributed
to the general discomfort of ED physicians and primary
care physicians (PCPs) in performing eye examinations
and thus the greater likelihood of patients being referred
to dedicated ophthalmology EDs.”

The most common presenting diagnoses in our study
were posterior vitreous detachment, corneal abrasion,
dry eye syndrome, viral conjunctivitis, corneal ulcer,

hordeolum, and contact lens overwear/keratitis, akin to
similar studies in the literature.®10-12

As expected and shown in a previous report by Sridhar
et al, patients with a shorter duration of symptoms were
more likely to present with an emergent condition.*
Emergent conditions are more likely to have sudden
onset of symptoms, such as retinal detachment causing
floaters, or to be very painful, such as corneal abrasions.
Onset of symptoms and pain level were likely factors
driving patients with emergent conditions to seek care at
the ED at an earlier time compared to patients with non-
emergent conditions. Our study showed no difference in
urgency of conditions between patients presenting dur-
ing the day versus at night as well as between patients
presenting on weekdays versus weekends. Because of
the typically high levels of anxiety patients feel with
vision loss or other eye disorders, the actual urgency of
the diagnosis may be discordant with patient perception
of the problem.

The majority of ED visits were self-referral (79%). Our
study showed that there was a significant difference in
urgency of conditions between the different types of
referrals. Patients referred from ophthalmologists and
hospitals were more likely to present with an emergent
condition compared with referrals from self, optomet-
rists, or outpatient providers. Hospitals may have an
established protocol regarding the urgency of an oph-
thalmic condition and which ones require referral to an
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ophthalmologist.!3 Only 6 patients in our study were
referred from optometrists, which makes it difficult to
draw conclusions about their referral process.

Commercial insurance was the most common type of
insurance, accounting for 43.6% of ED visits. Self-pay
patients comprised 18.6% of visits, which is lower than
the 28.8% reported by Sridhar et al and 26.2% by
Witmer et al for Florida eye emergency visits as a
whole.®!4 We found no difference in the urgency of
diagnoses across different types of insurance. Given the
unique availability of MassHealth insurance serving as a
safety net for patients in Massachusetts, it is expected
that the MEE ED would have fewer self-pay patients
compared to other states. It is possible that the insurance
coverage that MassHealth provides increases patients’
access to PCPs and that these patients may seek care
from PCPs more often than from ophthalmology-spe-
cific EDs.

A major strength of our study is that diagnoses could be
characterized as emergent or nonemergent by consulting
both ED visit as well as follow-up appointment notes.
Thus, the evaluation of urgency of diagnoses was not
confined by subjective opinions of the initial treating
physician. Limitations of this study include its retrospec-
tive nature and relatively small size. In addition, the time
frame of 1.5 years is relatively short compared with pre-
vious studies, such as Sridhar et al, who include a 30-
day period each year over a S5-year time frame.* To
obtain a representative sample of patients, we randomly
selected patients from each month during the study
period.

In conclusion, we found that approximately half of all
ED visits were nonemergent. Independent factors pre-
dictive of emergent visits were duration of symptoms as
well as referral from an outside ophthalmologist or hos-
pital. Our findings suggest that improved access to oph-
thalmologists’ offices may provide more cost-effective
care for approximately half of ED visits. The Wilmer
Eye Institute of Johns Hopkins Hospital has improved
such access by implementing the Same-Day project in
2015, in which all ophthalmology clinic locations cre-
ated same-day appointment slots for at least 1 practi-
tioner.!> The project, which is ongoing, did not require
hiring of additional personnel to accommodate
patients.!> A retrospective quality improvement analysis
of the Same-Day project found that a patient with a non-
emergent eye concern would save $782 in charges and
5.75 hours in visit duration by choosing the same-day
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outpatient care rather than an emergency department
visit. Major eye centers, such as MEE, could implement
a similar project with the goal of saving money and
time.!3
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