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Abstract

Purpose—To determine the frequency of visits to emergency departments (EDs) for non-urgent 

and urgent ocular conditions and risk factors associated with utilization of the ED for non-urgent 

and urgent ocular problems.

Design—Retrospective longitudinal cohort analysis

Participants—All enrollees age ≥ 21 years old in a U.S. managed care network from 2001-2014.

Methods—We identified all enrollees who presented to an ED with ocular conditions identified 

by International Classification of Diseases, 9th Revision billing codes. We designated each 

diagnosis as “urgent”, “non-urgent”, or “other”. We assessed the frequency of ED visits for urgent 

and non-urgent ocular conditions and how they changed over time. Next, we performed 

multivariable Cox regression modeling to determine factors associated with visiting an ED for 

urgent or non-urgent ocular conditions.

Main Outcome Measures—Hazard ratios (HR) with 95% confidence intervals (CI) of visiting 

an ED for urgent or non-urgent ocular conditions.
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Results—Of the 11,160,833 enrollees eligible for this study, 376,680 (3.4%) had ≥1 ED visit for 

an eye-related problem over a mean ± standard deviation of 5.4 ± 3.3 years follow-up. Among the 

376,680 enrollees who visited the ED for ocular conditions, 86,473 (23.0%) had ≥1 ED visits with 

a non-urgent ocular condition and 25,289 (6.7%) had ≥1 ED visit with an urgent ocular condition. 

ED utilization for non-urgent ocular problems was associated with younger age (p<0.0001 for all 

comparisons), black race or Latino ethnicity (p<0.0001 for both), male sex (p<0.0001), lower 

income (p<0.0001 for all comparisons), and those who frequently presented to an ED for non-

ophthalmologic medical problems in a given year (p<0.0001). Enrollees with established eye care 

professionals had a 10% reduced hazard of visiting the ED for non-urgent ocular conditions 

(adjusted HR=0.90 [CI 0.88-0.92], p<0.0001).

Conclusions—Nearly one quarter of all enrollees in this managed care network who visited the 

ED for ocular problems were diagnosed with non-urgent conditions. Better educating and 

incentivizing patients to seek care for non-urgent ocular diseases in an office-based setting instead 

of an ED could potentially yield considerable cost savings without adversely affecting health 

outcomes and allow EDs to better serve patients with more severe problems.

Introduction

Emergency departments (EDs) provide acute and after-hours care to millions of Americans 

each year. Use of the ED by patients has rapidly risen from 108 million visits in 2000 to 130 

million visits in 2010.1 In a 2012 systematic review, Uscher-Pines and colleagues reported 

that nearly 40% of all ED visits were for non-urgent medical conditions.2 A recent study by 

Channa and coworkers using the US Nationwide Emergency Department Sample found a 

similar trend in the specialty of ophthalmology, with over 40% of visits to the ED for ocular 

conditions deemed to be non-urgent.3

There are several reasons why it is important to identify factors associated with utilization of 

EDs for non-urgent ocular conditions. First, many of these patients can be safely and 

effectively managed in an outpatient clinical setting instead.1,3,4 Second, ED visits cost, on 

average, four times more than visits to an office setting for comparable medical problems, 

resulting in $580 higher costs per visit.5 Third, non-urgent medical conditions may 

contribute to ED overcrowding, which can lead to delays in the care of other patients with 

more urgent medical problems.6-10

Outside the specialty of ophthalmology, researchers have identified several characteristics of 

patients who present to the ED for non-urgent medical conditions, including younger 

age,11-16 black race,12,15,17,18 and lower income.14,17 Little is known about characteristics of 

persons who present to the ED for non-urgent ocular problems. By identifying the types of 

non-urgent ophthalmological problems that are routinely cared for in an ED setting and the 

characteristics of patients who are most likely to present with non-urgent ocular problems, 

health care providers can work with health policy-makers and researchers to look for 

alternative options for managing such conditions. Using a large managed care network 

database of over 11 million enrollees with commercial health insurance, we studied ED 

utilization for non-urgent and urgent ocular conditions over a 14 year time period.

Stagg et al. Page 2

Ophthalmology. Author manuscript; available in PMC 2018 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Methods

Data Source

The Clinformatics DataMart database (OptumInsight, Eden Prairie, MN) contains detailed 

records of all beneficiaries enrolled in a nationwide US managed care network. The dataset 

contains all individuals with ≥1 International Classification of Diseases, Ninth Revision, 

Clinical Modification (ICD-9-CM)19 codes for eye-related diagnoses (360-379.9, 871.XX, 

918.XX, 940.XX), ≥1 Current Procedural Terminology (CPT)20 codes for any eye-related 

visits, diagnostic or therapeutic ocular procedures (65091-68899 or 92002-92499), or any 

other claim submitted by an ophthalmologist or optometrist from January 1, 2001 through 

December 31, 2014. For each enrollee, we had access to all medical claims for ocular and 

non-ocular conditions and sociodemographic information including age, sex, race/ethnicity, 

education level, and annual income. We have used this data source in the past to study 

patients with ocular diseases.21-23 The University of Michigan Institutional Review Board 

approved this study, which uses de-identified claims data.

Sample Selection

We identified all enrollees ≥ 21 years old with ≥ 1 year of continuous enrollment in the plan 

during 2001-2014. Enrollees with non-continuous enrollment were excluded since we could 

not determine whether they sought care in an ED during periods of non-enrollment. ED 

visits were identified based on CPT billing codes 99281-85 which captures visits submitted 

by an ED provider.

Reasons for Visits to the Emergency Department for Ocular Conditions

We classified all ocular conditions with ICD-9-CM billing codes into 1 of 3 categories: 

“non-urgent,” “urgent,” or “other.” Table S1 (available at http://www.aaojournal.org) 

provides a list of specific ocular diagnoses and associated ICD-9-CM codes that we defined 

as urgent and non-urgent. We defined three ocular conditions as “non-urgent”– blepharitis, 

conjunctivitis, and chalazion. These conditions were considered non-urgent since they rarely 

affect visual acuity or cause considerable discomfort that might necessitate urgent medical 

attention in an ED setting rather than seeking care in an outpatient setting such as a 

physician office. We identified “urgent” ocular conditions as those that are known to be 

acutely sight- or life-threatening and often are associated with decreased visual acuity or 

pain. Examples of urgent conditions include retinal detachment, corneoscleral laceration, 

and temporal arteritis. We classified the majority of the ocular conditions with ICD-9-CM 

codes as “other” since, without access to actual medical records, it can be challenging to 

appreciate the nature of symptoms a patient experienced with these conditions to 

appropriately categorize the condition as urgent or non-urgent. An example of a diagnosis in 

this category is a corneal abrasion. Even though most corneal abrasions heal quickly and 

without sequelae and thus could be viewed as non-urgent, from the patient's perspective, the 

intense pain and occasional blurred vision caused by corneal abrasions could reasonably 

justify a visit to an ED for evaluation and management.

Our data source captures up to five ICD-9-CM diagnosis codes for a given encounter. For 

enrollees who received multiple diagnoses at a given visit, if any diagnosis was for an urgent 
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ocular condition (even if there were also non-urgent or “other” conditions listed for that 

particular visit), the visit was classified as “urgent”. To be classified as a “non-urgent” visit, 

none of the diagnoses listed on the encounter form could be “urgent”. Finally, each enrollee 

could have contributed more than one visit to the ED during his or her time in the plan. For 

those with multiple visits, we classified each visit for that enrollee as “urgent”, “non-

urgent”, or “other”.

Analyses

Statistical analyses were performed using SAS software, version 9.4 (SAS Institute, Cary, 

NC). Participant characteristics were summarized for the entire sample using means and 

standard deviations (SD) for continuous variables and frequencies and percentages for 

categorical variables. We used a chi-squared test to evaluate whether the change in the 

number of enrollees who visited the ED for ocular problems per 10,000 enrollees from 2001 

to 2014 was statistically significant. For all analyses, p<0.05 was considered statistically 

significant.

Multivariable Regression Model

Multivariable Cox proportional hazard regression models were created to identify 

characteristics of enrollees who presented for care at an ED for 1) any ocular condition; 2) 

an urgent ocular condition; 3) a non-urgent ocular condition. Predictor variables for the 3 

models included age at plan enrollment, sex, race/ethnicity, education level, annual income, 

residence in an urban or rural community, whether the enrollee had commercial insurance or 

Medicare Advantage, presence of comorbid depression or dementia, whether the enrollee 

had records of frequent visits to the ED (> 4 times / year) for non-ophthalmologic 

conditions, whether the patient was followed regularly by an eye care provider, which we 

defined as >3 visits to the same ophthalmologist or optometrist with at least one 6 month 

interval between the visits, and Charlson Comorbidity Index (a measure of overall health).24 

Model results are presented as hazard ratios (HRs) with 95% confidence intervals (CIs).

Results

There were 11,160,833 enrollees eligible for the analysis; these persons were enrolled for a 

mean ± SD of 4.6 ± 3.0 years. Of those eligible, 376,680 persons (3.4%) had at least one ED 

visit for an ocular condition over a mean ± SD of 5.4 ± 3.3 years follow-up (Figure 1). 

Among those who visited the ED for ocular problems, 86,473 enrollees (23.0%) had ≥1 visit 

for a non-urgent ocular condition, 25,289 enrollees (6.7%) had ≥1 visit for an urgent ocular 

condition, and 273,224 enrollees (72.5%) presented with ≥1 visit for ocular conditions that 

were not deemed urgent or non-urgent based on our categorization scheme. Examples of 

common diagnoses among those not categorized as urgent or non-urgent were “other 

specified visual disturbance (ICD-9-CM 368.8)” and “pain in or around eye (ICD-9-CM 

379.91).” For the majority of the visits to the ED for non-urgent eye problems (76.6%), the 

non-urgent eye problem was listed as the primary diagnosis on the encounter indicating that 

it was likely the primary reason for presenting to the ED. Because some enrollees visited the 

ED more than once and for different types of ocular conditions the total number of enrollees 
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who had a visit to the ED for any ocular condition is less than the sum of those who had 

visits for urgent, non-urgent, and other ocular conditions.

The total number of enrollees who visited the ED for ocular problems increased 30% from 

69.9 per 10,000 enrollees in 2001 to 90.9 per 10,000 enrollees in 2014 (p<0.0001). Rates 

were relatively stable from 2001-2009. The bulk of this increase took place from 2010 (69.4 

per 10,000 enrollees) to 2014 (90.9 per 10,000 enrollees). The number of enrollees who 

visited the ED for urgent ocular problems was relatively stable, with 4.2 per 10,000 enrollees 

in 2001 and 6.1 per 10,000 enrollees in 2014. The number of enrollees who visited the ED 

for non-urgent ocular problems was also stable, with 17.7 per 10,000 enrollees in 2001 and 

16.8 per 10,000 enrollees in 2014 (Figure 2).

Characteristics of Enrollees Seeking Care in an ED for Non-urgent and Urgent Ocular 
Conditions

The mean ± SD age of all eligible enrollees was 47.4 ± 15.1 years. There were 6,320,557 

(56.6%) females, 7,713,966 (77.3%) whites, 941,723 (9.4%) blacks, 938,981 (9.4%) 

Latinos, and 380,251 (3.8%) Asian Americans. The mean ± SD age of those beneficiaries 

who presented to the ED for an urgent ocular condition was 50.3 ± 17.3 years. There were 

12,637 (50.0%) females, 17,513 (76.0%) whites, 2,784 (12.1%) blacks, 2,175 (9.4%) 

Latinos, and 579 (2.5%) Asian Americans who presented to the ED with an urgent ocular 

condition. Of those who sought care in an ED for a non-urgent ocular condition, the mean ± 

SD age was 43.4 ± 15.2 years. There were 46,395 (53.6%) females, 53,355 (68.0%) whites, 

13,774 (17.6%) blacks, 9,103 (11.6%) Latinos, and 2,259 (2.9%) Asian Americans who 

went to the ED for non-urgent ocular problems (Table 2). Aside from a greater proportion of 

racial minorities in the later years (data not shown), the sociodemographic characteristics of 

the plan enrollees did not change much from 2001-2014.

Reasons for ED Visits for Non-Urgent and Urgent Ocular Diagnoses

Among the 86,473 enrollees who presented to the ED with diagnoses we classified as non-

urgent, the median number of non-urgent visits per enrollee was 1 and ranged from 1 to 15 

visits. The most common diagnosis was conjunctivitis (n=60,158; 69.6%). Among the 

25,289 enrollees who presented to the ED with ocular conditions we classified as urgent, the 

median number of urgent visits per enrollee was 1 and ranged from 1 to 13 visits. The three 

most common urgent ocular diagnoses were orbital cellulitis (n=3,451; 13.6%), corneal 

ulcer (n=3,102; 12.3%), and giant cell arteritis (n=1,745; 6.9%).

Factors Associated with Visits to the ED for Ocular Problems

Risk Factors Associated with ED Visits for Any Ocular Problems—In the 

multivariable Cox regression model, several factors were found to increase the hazard of 

presenting to the ED for any ocular problem (Figure 3). The likelihood of presenting to an 

ED for any ocular problem decreased with increasing age (p<0.0001 for all comparisons). 

Compared with whites, blacks had a 24% increased hazard of presenting to the ED for any 

ocular condition (adjusted HR=1.24, [95% CI 1.22-1.25]) while Latinos had a 7% decreased 

hazard (adjusted HR=0.93, [CI 0.91-0.94]) and Asian Americans had a 30% decreased 

hazard (adjusted HR=0.70, [CI 0.69-0.72]). Compared with males, females had a 15% 
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decreased hazard of presenting to the ED for any ocular condition (adjusted HR=0.85, [CI 

0.84-0.85]). As an enrollee's level of annual income increased, the hazard of presenting to 

the ED for any ocular condition decreased, relative to those with the lowest annual income 

level (<$40,000) (p<0.0001 for all comparisons). Beneficiaries who frequently sought care 

in the ED for non-ophthalmologic problems had a 345% increased hazard of presenting to 

the ED for any ocular problem as well (adjusted HR=4.45 [CI 4.38-4.53]) relative to those 

enrollees who did not seek care in the ED as often for non-ophthalmologic problems. Those 

enrollees who had a regular eye care provider had a 14% increased hazard of presenting to 

the ED for any ocular problem (adjusted HR=1.14 [CI 1.13-1.16]) relative to other enrollees 

who did not have a regular eye care provider.

Risk Factors Associated with ED Visits for Non-urgent Ocular Problems—
Older age was associated with decreased hazard of presenting to the ED for a non-urgent 

ocular problem (p<0.0001 for all comparisons). Compared with whites, blacks (adjusted 

HR=1.77, [CI 1.72-1.81]) and Latinos (adjusted HR=1.23, [CI 1.20-1.27]) had an increased 

hazard of presenting to the ED for a non-urgent ocular condition, while Asian Americans 

had a 14% decreased hazard (adjusted HR=0.86, [CI 0.82 - 0.91]). Females had a 14% 

decreased hazard of presenting to the ED for a non-urgent ocular problem (adjusted 

HR=0.86, [CI 0.84-0.87]) compared with males. Higher annual income levels were 

associated with decreased hazard of presenting to the ED for a non-urgent ocular condition 

(p<0.0001 for all comparisons). Enrollees with a history of frequent ED care for non-

ophthalmologic problems had a 353% increased hazard of also presenting to the ED for non-

urgent ocular problems (adjusted HR=4.53 [CI 4.36–4.71]) relative to those enrollees who 

did not seek care in the ED as often for non-ophthalmologic problems. Those enrollees with 

a regular eye care provider had a 10% decreased hazard of presenting to the ED for a non-

urgent ocular condition (adjusted HR=0.90 [CI 0.88 - 0.92]) relative to other enrollees who 

did not have a regular eye care provider (Figure 4).

Risk Factors Associated with ED Visits for Urgent Ocular Problems—Older age 

was associated with a decreased hazard of presenting to the ED for urgent ocular problems 

(p<0.0001 for all comparisons). Blacks had a greater hazard of presenting to the ED with an 

urgent ocular condition compared with whites (adjusted HR=1.10 [CI 1.04–1.16]). Females 

had a 24% decreased hazard of presenting to the ED for an urgent ocular condition (adjusted 

HR=0.76, [CI 0.74-0.79]) compared with males. Those enrollees with dementia (adjusted 

HR=1.29 [CI 1.19–1.39]), depression (adjusted HR=1.16 [CI 1.11–1.22]), and worse overall 

health (adjusted HR=1.07 [CI 1.07–1.08]) all had increased hazard. Frequent ED visitors for 

non-ophthalmologic diagnoses had a higher likelihood of presenting to the ED for an urgent 

eye problem (adjusted HR=3.30 [CI 3.09– 3.51]), as were patients with regular eye care 

providers (adjusted HR=1.56 [CI 1.50–1.62]) (Figure 5).

Discussion

In this study of over 11 million enrollees who were followed in a large managed care 

network for an average of over 4 years, we found a 30% rise in the number of enrollees 

visiting the ED for ocular problems (per 10,000 enrollees) from 2001 to 2014. Nearly one 

quarter of patients who visited the ED for an ocular condition did so for a non-urgent 
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condition. Of the non-urgent visits, the majority of the patients were diagnosed with 

conjunctivitis, a condition that is rarely associated with decreased visual acuity or intense 

pain necessitating urgent management. After adjustment for potential confounding factors, 

we determined that some factors associated with increased likelihood of visiting an ED for a 

non-urgent eye problem included younger age, black race, Latino ethnicity, and lower 

income.

A recent publication by Channa and co-workers also explored visits to the ED for ocular 

conditions. Our paper differs from theirs in several important ways. Their paper focused on a 

timeframe from 2006-2011 while ours spanned a longer timeframe, capturing care from 

2001-2014. This enabled us to be able to capture trends in ED utilization for ocular 

problems before versus after the Patient Protection and Affordable Care Act (PPACA) 

passage. Second, Channa and coworkers analyzed data from the US Nationwide Emergency 

Department Sample, which includes patients with various types of health insurance as well 

as a subset (19%) with no health insurance. By comparison, all of the enrollees in our 

analyses came from the same nationwide managed care network so insurance status was a 

constant and likely did not have a major impact on the differential patterns of ED use for 

ocular problems we are observing. Third, we were more restrictive in the sorts of ocular 

conditions we classified as urgent, limiting them to conditions that are often life or sight-

threatening while Channa and colleagues classified a more diverse group of ocular 

conditions as “emergent”.

We noticed a rise in number of ED visits for ocular conditions per 10,000 enrollees over the 

14-year study period. This correlates well with the increase in overall ED visits across the 

country.25, 26 The study by Channa and coworkers found a slight decrease in the annual 

number of ED visits for ocular problems during 2006-2011. In the present study, ED visits 

for ocular problems were relatively stable during 2006-2011. After 2011 however, we 

noticed a marked increase in such visits (Figure 2). While it is not fully clear why ED visits 

for ocular problems began to increase starting in 2011, this increase coincides with the 

enactment of the PPACA. This act, which was signed in 2010, helped increase the number of 

Americans with health insurance.27 As such, many insurance plans had an influx of young 

adults as well as racial minorities and less affluent persons who previously did not have 

health insurance. Given that many of these patients may have gone years without eye care 

prior to obtaining health insurance it is not surprising that use of eye care services, including 

visits to the ED for eye problems, increased after the passage of this legislation. Similar to 

what we are observing in our study, researchers in other areas of medicine have 

demonstrated that improving health insurance coverage increased the rates of ED use.28 

Other authors have speculated this is because patients feel more comfortable presenting to 

the ED for medical problems when they know they have financial coverage for the care they 

are going to receive.28

We found that younger enrollees were more likely to present to the ED for non-urgent eye 

problems compared to older persons. This aligns with several studies in other areas of 

medicine looking at use of the ED for non-urgent medical conditions.11-16 Younger patients 

tend to have fewer chronic ocular diseases and thus are less likely to have an established eye 

care provider to go to for routine ocular problems. Younger patients may also not be as 
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aware that costs of care tend to be higher in an ED setting and that EDs often are not 

routinely staffed by eye care professionals and thus seeking care in an office setting is often 

preferable for non-urgent eye conditions. Younger patients are more likely to have work 

responsibilities during the hours when eye care providers' offices are open. These persons 

may be unwilling to miss work to seek care in an office setting and find it more convenient 

to come to an ED after hours instead. In contrast, older patients may have regular eye care 

providers who are caring for them for cataracts and other common ocular diseases and 

would know to contact them when they experience non-urgent problems. Targeted 

educational initiatives to help younger persons understand the types of services offered and 

not offered in EDs and how costs are often much higher for care received in EDs may help 

steer them to care in outpatient clinics instead.

All persons in this study had the same health insurance and thus theoretically should have 

had similar access to eye care providers. Yet, despite possessing the same health insurance, 

we still found that less affluent patients and racial minorities were more likely to present to 

the ED for non-urgent ocular problems. Outside the field of ophthalmology, two prior 

studies evaluating use of EDs for non-urgent medical problems also found that lower income 

was associated with increased ED use.14,17 Several studies have also demonstrated that 

blacks tended to use the ED for non-urgent medical problems more than whites.12,15,17,18 

Although it is unclear why patients with lower socioeconomic status are more likely to seek 

ED care for non-urgent medical conditions, prior studies suggest the reasons for this are 

multifactorial.29-33 Less affluent patients may have increased difficulty getting off work to 

go an appointment during regular clinic hours.29 Additionally, they may have less of an 

understanding of what symptoms do and do not require urgent attention.34 Public 

transportation to clinics may be more difficult, making it more convenient to go to an ED 

instead.31 Arranging for a clinic visit may require a more nuanced understanding of the 

healthcare system than simply presenting to the ED.30 Less affluent patients may also live in 

communities where there are fewer outpatient clinics and providers available, making it 

more convenient to seek care in the ED.32,33

Patients who have established eye care providers were less likely to visit an ED for a non-

urgent ocular problem. We suspect this may be because they had an eye care professional 

whose office they could go to for assistance with their non-urgent ocular problems. 

However, we found increased rates of ED use for urgent ocular conditions among persons 

with established eye care providers. A likely explanation for this is that persons who have 

regular eye care providers are more likely to have chronic ocular diseases that may flare up 

or transition from less severe to more severe states (i.e. diabetic retinopathy leading to 

neovascular glaucoma) which would necessitate an urgent visit to the ED.

In our analyses, evidence of frequent use of the ED for other medical problems was, by far, 

the strongest predictor of ED use for ocular problems as well. Patients who use the ED for 

much of their healthcare needs irrespective of the nature of the medical problems can be a 

major burden to EDs and caring for such patients can be very costly. As such, researchers 

and health policymakers have targeted this population to try to reduce ED use for non-urgent 

medical problems.35 Ways to decrease ED use by this population that have been tried 
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include case management and patient education initiatives.35 Similar efforts may be useful 

to decrease use of the ED for non-urgent ocular problems as well.

There are various ways to minimize the use of the ED for non-urgent conditions. One 

possibility is improving patient access to clinics by incentivizing eye care providers to offer 

after hours care and to expand the number of offices where patients can be seen. Insurers 

could increase reimbursement to eye care providers for seeing patients after hours in an 

office setting rather than an ED. By doing so, it may decrease overall costs to the insurer and 

likely also improve quality of care. Guidelines regarding what is considered urgent versus 

non-urgent could be made more readily available for patients to help better educate patients 

about the urgency of the condition they are experiencing and whether a visit to an ED is 

necessary versus seeking care in an office setting instead. Multidisciplinary case 

management efforts directed at frequent ED visitors may reduce additional visits as well.36

When patients present to an ED with ocular complaints, there are often no eye care 

professionals on site to evaluate and manage them there. This puts the onus on ED providers 

to distinguish benign conditions such as conjunctivitis from potentially serious conditions 

that may look a little like conjunctivitis such as scleritis or neovascular glaucoma. Given our 

finding that a sizable number of patients are opting to seek care at an ED for ocular 

problems, these results may substantiate an expanded role of using teleophthalmogy to 

enhance the evaluation of these patients.37 In fact, a recent survey revealed that many ED 

providers are interested in using teleophthalmology to remotely connect the patient with an 

ophthalmologist to help triage patients with eye conditions.38 Direct communication from 

patients to eye care providers using telemedicine can reduce the number of unnecessary 

visits to the ED for ocular problems. This trend may already be taking place. For example, 

Woodward and coworkers recently reported that over 50% of eye care providers they 

surveyed had received external eye photographs directly from patients or other health care 

professionals for interpretation via email within a 3 month period.39

Our study used a large health care claims database that captures the care of millions of 

patients residing in communities throughout the US. The database includes information on 

an array of different patient-level and community-level variables and has information on all 

the different ocular conditions that patients presented to the ED with, not just those who 

presented with ocular trauma. The large number of enrollees allowed for sophisticated 

modeling to account for potential confounding factors. The diagnoses in this database were 

made by a healthcare provider, which is considered more reliable than patient self-report.40

Our study has limitations. Our data source lacks information on the symptoms and exam 

findings and access to the actual medical records from the ED visits was not possible. Since 

these conditions were diagnosed by ED providers and not all the enrollees were seen by an 

eye professional to confirm the diagnosis made, some patients may have been misdiagnosed. 

While this limitation is acknowledged, the diagnoses we classified as non-urgent can often 

be diagnosed without extensive examination and are within the scope of practice of ED 

providers. Visits to EDs, especially for more urgent ocular problems, may be driven by 

factors related to specific underlying ocular diseases such as glaucoma, macular 

degeneration, or diabetic retinopathy. More focused analyses assessing factors associated 
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with ED visits for subgroups of patients, such as those with selected pre-existing chronic eye 

diseases may yield additional knowledge about how persons with these conditions make use 

of ED services. Finally, since all participants had commercial health insurance, results may 

not be generalizable to individuals with other forms of health insurance or without health 

insurance.2

In conclusion, nearly one quarter of enrollees visiting the ED for ocular conditions do so for 

non-urgent conditions. These analyses identified that, despite possessing health insurance, 

younger patients, racial minorities, and less affluent patients were more likely to visit an ED 

for a non-urgent eye condition. Policy makers, insurers, and clinicians should direct future 

efforts to steer patients with non-urgent diagnoses away from EDs and to other settings.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Emergency Department Visits for Urgent, Non-Urgent, and Other Ocular Conditions
Distribution of eligible enrollees into those with Emergency Department (ED) visits for 

urgent, non-urgent, and other ocular conditions. Some enrollees had more than one visit and 

for different types of ocular conditions. Therefore, the total number of enrollees who had a 

visit to the ED for any ocular condition is less than the sum of those who had visits for 

urgent, non-urgent, and other ocular conditions.
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Figure 2. Frequency of Visits to the Emergency Department Each Year From 2001-2014
For each year from 2001 to 2014, the figure shows the total number of enrollees visiting the 

emergency department (ED) for any type of ocular condition per 10,000 enrollees and the 

total number of enrollees visiting the ED for urgent and non-urgent ocular conditions per 

10,000 enrollees.
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Figure 3. Factors Associated with Visiting an Emergency Department for Any Ocular Condition
Multivariable Cox regression model identifying factors associated with visiting an 

emergency department for any ocular condition. Reference groups: age 21-30, white race, 

male sex, annual income <$40,000. A frequent ED visitor was defined as having > 4 visits / 

year for non-ophthalmologic conditions. Having a regular eye care provider was defined as 

>3 visits with an eye care provider with at least one 6-month interval between the visits. The 

multivariable Cox regression model was also adjusted for education level, urban/rural status, 

plan type, and dual enrolment status. ED = emergency department.
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Figure 4. Factors Associated with Visiting an Emergency Department for a Non-Urgent Ocular 
Condition
Multivariable Cox regression model identifying factors associated with visiting an 

emergency department for non-urgent ocular conditions. Reference groups: age 21-30, white 

race, male sex, annual income <$40,000. A frequent ED visitor was defined as having > 4 

visits / year for non-ophthalmologic conditions. Having a regular eye care provider was 

defined as >3 visits with an eye care provider with at least one 6-month interval between the 

visits. The multivariable Cox regression model was also adjusted for education level, urban/

rural status, plan type, and dual enrolment status. ED = emergency department.
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Figure 5. Factors Associated with Visiting an Emergency Department for an Urgent Ocular 
Condition
Multivariable Cox regression model identifying factors associated with visiting an 

emergency department for urgent ocular conditions. Reference groups: age 21-30, white 

race, male sex, annual income <$40,000. A frequent ED visitor was defined as having > 4 

visits / year for non-ophthalmologic conditions. Having a regular eye care provider was 

defined as >3 visits with an eye care provider with at least one 6-month interval between the 

visits. The multivariable Cox regression model was also adjusted for education level, urban/

rural status, plan type, and dual enrolment status. ED = emergency department.
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