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Abstract

Purpose: To describe follow-up rates for patients referred for outpatient ophthalmic care after 

emergency department (ED) discharge and identify patient and visit characteristics associated with 

loss to follow-up (LTFU).

Design: Single-institution retrospective cohort study.

Methods: We analyzed the medical records of 2,206 patients seen in the ED for an eye-related 

issue who were subsequently scheduled for ophthalmology follow-up between 2013-2019 at a 

single tertiary health system. The main outcome measures were the frequency of and risk factors 

for LTFU and ED revisits.

Results: In total, 1649 (74.8%) completed follow-up within 2-months of an index ED visit. On 

multivariable analysis, younger age (p<0.001), a nonurgent ophthalmic condition or non-

ophthalmic primary diagnosis (p<0.001), scheduled follow-up >5 days after the ED visit 

(p<0.001), additional follow-up appointments (<0.001), no prior history of ophthalmology 

appointments (p=0.045), visual acuity of 20/40 or better (p=0.027), and having Medicaid or being 

uninsured (p<0.001) were significantly associated with LTFU. The presence of an interpreter 

significantly increased the likelihood of follow-up among non-English speaking patients 

(p<0.001). LTFU was significantly associated with an ED revisit within 4-months of an index visit 

and the ED revisit rate was significantly higher for patients LTFU versus those who completed 

follow-up (5.7% vs. 1.1%; p<0.001).
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Conclusions: A quarter of patients referred for ophthalmic care following an ED presentation 

were LTFU. We identified multiple factors associated with LTFU that could be used to develop 

interventions to enhance follow-up. Additionally, patients who were LTFU were more likely to 

revisit the ED for the same ophthalmic condition.

INTRODUCTION

The number of emergency department (ED) visits for ophthalmic conditions has continued 

to increase each year; recent estimates report nearly 2 million eye-related ED encounters 

annually.1 In the vast majority of cases, hospitalization is not warranted and patients are 

discharged home with scheduled follow-up care.1 Follow-up care for ophthalmic conditions 

is important for several reasons. First, it ensures appropriate treatment continuation, 

reducing the likelihood of patients re-presenting to the ED due to complications or treatment 

failure,2 which can be costly and clinically inefficient.3 Second, it can facilitate correction of 

misdiagnoses, which have been reported to be as common as 40% among eye-related 

presentations in the ED.4,5 Third, follow-up can facilitate the transition to long-term 

ophthalmic management for previously undiagnosed conditions, which can improve 

functional and anatomic outcomes.6

Despite the importance of timely follow-up after an ED visit, previous studies in other 

medical specialties have reported that nearly half of patients referred for follow-up care after 

ED discharge do not complete follow-up.7–9 Among eye-related ED presentations 

specifically, estimates of follow-up rates from small observational studies are reported to be 

approximately 60%.10,11 However, while several factors have been found to be associated 

with outpatient follow-up after ED discharge for other medical conditions, we are unaware 

of any studies reporting factors impacting loss to follow-up (LTFU) after general eye-related 

ED visits or the association between LTFU and ED revisit rates and could find no reference 

to these in a computerized search of PubMed and Ovid Medline.

Accordingly, we determined rates of LTFU after an eye-related ED index visit and identified 

factors associated with LTFU at a single academic institution. We hypothesized that specific 

patient demographic populations would be at higher risk of LTFU and that patients LTFU 

would be at higher risk of an ED revisit.

METHODS

This is a 7-year single-institution retrospective cohort study of patients within the Yale New 

Haven Hospital (YNHH) health system. The Yale University Institutional Review Board 

(IRB) approved this study prospectively and waived informed patient consent due to the 

retrospective observational nature of the study. This study was conducted in accordance with 

the tenets of the Declaration of Helsinki.

Population

We queried the YNHH health system for patients who scheduled an initial ophthalmic ED 

follow-up appointment between January 1, 2013 and June 1, 2019 within 30 days of 

presentation to either of two YNHH hospital-affiliated EDs. This duration of time was 
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chosen to allow for varying recommended follow-up intervals for both urgent and nonurgent 

conditions. Very few patients at this institution were recommended to follow-up more than 

30 days from the index ED visit. We included patients who were 18 years or older, and 

discharged home or to their location of residence from the ED. We excluded patients who 

were transferred, admitted or received surgery during their index ED visit as well as patients 

presenting to the ED for post-op checks.

We also took several measures to exclude patients who may have followed-up with an 

ophthalmologist outside of the YNHH system. First, we excluded participants who were 

referred for follow-up ophthalmic care but did not subsequently schedule an appointment as 

they may have instead seen an external ophthalmologist. Second, we excluded patients with 

an outside ophthalmologist listed in any chart documentation. Third, we searched each chart 

for ophthalmologist follow-up appointments recorded outside of YNHH affiliated 

institutions but within the electronic health record’s network of state- and nationwide clinics.
12 Lastly, we excluded patients who cancelled or missed their follow-up appointment and 

reported the reason for doing so as seeing an outside ophthalmologist. In total, 2,206 patients 

satisfied all criteria (Figure 1).

Institutional referral pathway

Patients seen in the ED who were referred for follow-up ophthalmic care either received an 

appointment prior to discharge in the ED or were informed to call the follow-up clinic to 

schedule an appointment. All patients received an automated telephone reminder 24 hours 

prior to their appointment, per YNHH institutional practices.

Measures

LTFU was defined as the absence of any completed ophthalmology follow-up appointments 

after discharge from the ED within 2 months after the index ED visit. This duration 

threshold was chosen to provide adequate time for patients who may have missed an initial 

scheduled appointment to reschedule for a more suitable time.

We coded patient diagnoses using the International Classification of Disease, Ninth and 

Tenth Revision, Clinical Modification (ICD-9-CM and ICD-10-CM). We classified 

presenting ophthalmic conditions as urgent or non-urgent using definitions derived from 

prior studies.1,13 Diagnoses with an undefined urgency status in the literature were 

independently assigned urgent or non-urgent status by two authors (EC and RP). 

Disagreements were resolved by an experienced ophthalmologist (KN). Categorization of 

ophthalmic conditions by urgency status are shown in Supplemental Table 1 and 

Supplemental Table 2 (Supplemental Material at AJO.com).

From chart review, we abstracted demographic variables including patient age, sex, 

ethnicity/race, primary payer information, primary language (English vs. non-English) and 

home address. Ethnicity/race was patient-reported and categorized into mutually exclusive 

groups as non-Hispanic Black or African American, non-Hispanic white, Hispanic or 

Latino, and other. We simplified primary payer status into four categories: privately insured, 

insured by Medicaid, insured by Medicare and uninsured. Private insurance included any 

commercial health plan as well as workers compensation. We also examined clinical 
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variables related to the ED encounter including whether a follow-up appointment time was 

provided at discharge, whether the primary diagnosis was an ophthalmic condition, the 

presence of other non-ophthalmic follow-up appointments scheduled at discharge, the 

presence of an ophthalmology consult, the presence of an interpreter (in person or via phone 

or video), and the best-corrected visual acuity (BCVA) of the affected eye. BCVA was 

dichotomized into 20/40 or better and worse than 20/40 in the affected eye.14 If both eyes 

were affected, the BCVA of the worse eye was utilized. The presence of an ophthalmology 

consult was defined as an ophthalmologist examining the patient and recording a clinical 

encounter.

Additionally, we collected variables related to follow-up care including the number of days 

from the ED visit to the follow-up appointment, the estimated travel time (ETT) to the 

follow-up appointment, history of a prior ophthalmology appointment, and history of a 

missed ophthalmology appointment (“No-show” status) within the YNHH electronic 

medical record system. The ETT was the shortest route, in terms of time with adherence to 

specified speed limits, from each patient’s home address to the follow-up location using 

geographic and speed limit data from OpenStreetMap and the ”osrm” package in R.15,16 

Patients with an address associated with an advanced care facility, PO box or non-

Connecticut location were excluded from this analysis.

Lastly, we examined ED revisits, which were defined as any additional ED encounters for 

the initial presenting ophthalmic condition that occurred after the date of the scheduled 

follow-up appointment and within 4 months of the index ED presentation. Revisits that 

occurred more than 4 months after the index ED presentation were considered as separate 

encounters. Patients who missed an initial follow-up appointment and subsequently re-

presented to the ED for the same ophthalmic condition were defined as LTFU even if the 2-

month duration threshold had not been reached.

Statistical Analysis

We reported mean and standard deviation (SD) for continuous variables and proportion for 

categorical variables unless otherwise specified. Logistic regression modeling assessed the 

association between LTFU and various factors as well as the association between ED revisits 

and LTFU. We also conducted gender-stratified regression models and included interaction 

terms for significant covariates in a combined multivariable regression to identify gender 

differences in factors associated with LTFU.17 We clustered standard errors at the patient 

level, assuming no intra-group correlation, using cluster-correlated robust sandwich 

covariance estimates to account for the same patients presenting multiple times for different 

eye conditions during this period. The multivariable logistic regression included factors with 

p<0.2 on bivariate regression. To identify a threshold cutoff for appointment scheduling, we 

used receiver-operating characteristic (ROC) curves to identify a threshold lag time between 

the index ED visit and follow-up appointment that maximized the Youden index.18,19 To 

assess if follow-up rates had significantly changed over time we performed linear regression 

analysis with follow-up rates as the outcome and time (in years) as the predictor. Lastly, due 

to the potential ambiguity and accuracy of a patient’s primary diagnosis, we conducted a 

sensitivity analysis of our multivariate logistic regression excluding the covariates pertaining 
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to the urgency of a primary diagnosis and whether the patient’s primary diagnosis was 

ophthalmic. All statistical analyses were conducted in R 3.6.0 (R foundation for Statistical 

Computing). Graphpad Prism 8 (Graphpad Software, San Diego, CA) was used for graphical 

depictions. A 2-sided p-value <0.05 was considered statistically significant.

RESULTS

Between January 1, 2013 and June 1, 2019, there were 2,206 scheduled appointments for 

follow-up ophthalmic care after an ED encounter for an eye-related issue. Of all encounters, 

there were 2,106 unique patients, of whom 2,025 presented to the ED once. Table 1 

summarizes characteristics of the study population on an encounter-level. The mean (SD) 

patient age was 43.7 (16.1) years and 905 (41.0%) patients were female. The median ETT 

for patients to the location of the scheduled follow-up appointment was 12.8 minutes (mean, 

19.0; SD, 33.6). Among the 2,181 encounters for which an ophthalmic condition was 

designated as the primary or secondary ED diagnosis, 852 (39.1%) diagnoses were urgent 

and 1,329 (60.9%) were non-urgent according to our criteria. Fifteen ophthalmic diagnosis 

sub-categories accounted for 76.2% of all visits (Figure 2). In total, 1,345 (61.0%) patients 

had a follow-up appointment scheduled by a provider prior to ED discharge and 861 (39.0%) 

self-scheduled an appointment after discharge upon recommendation to call.

LTFU Rates

Overall, 557 (25.2%) patients were LTFU while 1,649 (74.8%) completed an ophthalmic 

follow-up visit within 2 months of the index ED visit. Figure 2 shows follow-up rates for the 

15 most common ophthalmic diagnoses in this cohort. LTFU was more common among 

patients presenting with non-urgent diagnoses (26.3%) compared to urgent diagnoses 

(23.9%). From 2013 to 2018, the number of annual scheduled ophthalmic follow-ups 

increased more than four-fold from 109 to 528. However, the LTFU rate did not significantly 

change (30.3% in 2013 vs 29.2% in 2019; p=0.91).

Figure 3 depicts rates of follow-up as a function of time from the ED visit to the scheduled 

follow-up appointment. The average lag time between the index ED visit and the follow-up 

appointment was 5.5 (5.7) days, and on average, follow-up rates decreased as a function of 

time. Patients who had a follow-up within one week of ED presentation had a follow-up 

completion rate of 80.2%, compared to a rate of 43.5% for those whose follow-up was more 

than 3 weeks after the index ED visit. The maximum Youden index was achieved at a 

threshold of 5.5 days, which was subsequently used as a cutoff for logistic regression 

analyses.

Predictors of Lost to Follow-up Ophthalmic Care

Demographic factors associated with LTFU on multivariable analysis included younger age 

(odds ratio [OR], 0.98; 95% CI, 0.97-0.98; p<0.001), and having Medicaid coverage (OR, 

1.87; 95% CI, 1.29-2.71; p<0.001) or being uninsured (OR, 2.32; 95% CI, 1.48-3.64; 

p<0.001) (Table 2). Clinically, patients who had other non-ophthalmic referrals on discharge 

(OR, 1.73; 95% CI, 1.30-2.30; p<0.001), a nonurgent ophthalmic condition (OR, 1.59; 95% 

CI, 1.23-2.03; p<0.001), a follow-up appointment scheduled more than 5 days after the ED 
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visit (OR, 2.71; 95% CI, 2.10-3.51; p<0.001) and visual acuity of 20/40 or better on ED 

presentation (OR, 1.40; 95% CI, 1.04-1.90; p=0.02) were significantly more likely to be 

LTFU. Conversely, patients whose primary diagnosis was an ophthalmic condition (OR, 

0.07; 95% CI, 0.03-1.15; p<0.001) or who had a history of prior ophthalmology 

appointments (OR, 0.68; 95% CI, 0.47-0.99; p=0.045) were less likely to be LTFU. Among 

non-English speakers, the absence of an interpreter (OR, 3.19; 95% CI, 1.84-5.78; p<0.001) 

was also independently associated with LTFU. In sensitivity analysis excluding factors 

pertaining to a patient’s primary diagnosis, the association between factors and ED LTFU 

that were significant on primary analysis remained significant.

Gender-stratified Predictors of Lost to Follow-up

The results of gender-stratified analysis are displayed in Supplemental Table 3 

(Supplemental Material at AJO.com). Males who were uninsured, younger and with a visual 

acuity of 20/40 or better were significantly more likely to be LTFU while female 

counterparts in these demographics were not. Females who had multiple non-ophthalmic 

referrals on discharge were significantly more likely to be LTFU unlike males. The 

interaction term between gender and additional non-ophthalmic referrals on discharge was 

significant, males with multiple referrals were less likely to be LTFU (OR 0.55; 95% CI, 

0.31-0.97; p=0.04).

ED Revisits

A total of 50 (2.2%) patients with scheduled ophthalmology appointments revisited the ED 

within 4 months of an index ED encounter for the same presenting condition. A significantly 

higher proportion of patients who were LTFU revisited the ED compared to patients who 

completed follow-up (5.7% vs. 1.1%; p<0.001). On logistic regression, patients who were 

LTFU were significantly more likely to revisit the ED even while controlling for factors 

significantly associated LTFU in multivariable regression (OR, 21.4; 95% CI, 4.31-179.36; 

p<0.001). The median length of time between the index ED encounter and an ED revisit was 

10 days (mean 18.5, SD 16.5).

DISCUSSION

Our study examined LTFU ophthalmic care rates after an ED visit. We found that in a well-

resourced tertiary care center, over a quarter of patients were LTFU after an eye-related ED 

presentation. We also identified several patient and clinical characteristics that were 

independently associated with LTFU. Notably, patients LTFU were significantly more likely 

to revisit the ED compared to those who completed follow-up.

Low rates of follow-up after ED discharge for various conditions have been extensively 

described in the literature, with estimates ranging from 40-70%.8,9,20–22 The proportion of 

patients who completed follow-up in our study (75%) exceeds reports from previous studies, 

including those examining ophthalmic follow-up rates,10,11 which may reflect specific 

characteristics of the study institution, such as the substantial availability of ophthalmology 

consultations and automated appointment telephone reminders. Additionally, patients who 

were referred for ophthalmic follow-up but did not receive or schedule an appointment were 
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not included, which likely inflated the follow-up rate. Lastly, our ED follow-up window was 

longer in duration than prior studies. It is also possible that rates of follow-up are higher for 

ophthalmic complaints compared to other ED presentations, as patients may be more 

motivated to seek follow-up care when their vision is affected.23 Although the follow-up 

rates in our study are higher than in other conditions, and follow-up may not be crucial for 

all eye-related presentations, more than one quarter of patients recommended to receive 

follow-up ophthalmic care were LTFU. These findings suggest that ophthalmic follow-up 

completion rates still require improvement and further investigation, particularly given high 

rates of misdiagnoses of ophthalmic conditions in ED settings.4,5

The factors we found to be independently associated with LTFU were younger age, having 

Medicaid or being uninsured, an increased length of time between the ED visit and follow-

up appointment, the presence of additional non-ophthalmic follow-up appointments after ED 

discharge, a non-urgent ophthalmic condition, a non-ophthalmic primary ED diagnosis and a 

BCVA of 20/40 or better in the affected eye. Younger age has been associated with 

decreased ED follow-up rates as well as nonadherence to diabetic retinopathy (DR) 

screening, and may reflect more restrictive employment schedules or a lower prioritization 

of seeking healthcare among patients in this demographic.24

Insurance status has also been strongly associated with adherence to follow-up care and was 

identified as the strongest predictor of failure to receive recommended eye examinations in a 

recent national cohort study.9,24–27 While uninsured patients in this study had access to 

medical fee assistance programs, they may have been unaware of the extent to which 

medical fees could be covered.28 Additionally, although the proportion of uninsured patients 

in Connecticut declined throughout the study period,29 LTFU rates in this study did not 

significantly decrease over time. It is possible that after the Affordable Care Act’s Medicaid 

expansion, uninsured patients became newly covered by Medicaid but experienced 

difficulties in understanding their health plan’s coverage, as has been reported in other 

states.30 This may partly contribute to a greater likelihood of LTFU among patients with 

Medicaid observed in this study. Furthermore, ophthalmologist appointments may be 

perceived as specialist care with potentially higher cost-sharing burdens among 

socioeconomically disadvantaged populations.31 Indeed, recent studies utilizing real-world 

data have found that deprivation, a metric encompassing many socioeconomic factors, is 

significantly associated with lower adherence to first-time DR screening and more severe 

symptoms of DR at the time of first presentation.32,33

Patients who had an appointment scheduled for more than 5 days after ED discharge were 

more likely to be LTFU, a finding consistent with prior literature.27 While longer lag time 

between ED discharge and follow-up may increase the likelihood that symptoms will self-

resolve, patients with an appointment more than 5 days after discharge remained nearly 3 

times more likely to be LTFU even after controlling for the urgency of the condition. This 

suggests that longer wait times may be a deterrent irrespective of the presenting condition.

Although the likelihood of LTFU was not significantly different between English and non-

English speaking patients, the presence of an interpreter significantly increased the odds of 

follow-up for non-English speaking patients, corroborating previous work.34,35 Interpreters 
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likely contributed to greater patient understanding of their condition and the importance of 

follow-up care. Patients for whom an ophthalmic condition was not the primary diagnosis 

upon ED presentation and those who had additional non-ophthalmic follow-up referrals to 

schedule at discharge were more likely to be LTFU. This may reflect the burden of care in 

the presence of multiple comorbidities. Clinically, patients with an urgent ocular condition 

or worse BCVA were less likely to be LTFU, which is unsurprising and suggest that the 

impact of a condition on a patient’s daily functioning strongly influences their motivation to 

seek care.

Younger males, those with visual acuity of 20/40 or better and uninsured males had a 

significantly higher risk of being LTFU while females in these categories did not. These 

results are suggestive of gender differences in the perceived necessity of follow-up. Indeed, a 

prior study utilizing real-world data found that men were more likely to present to an 

ophthalmologist for the first time with late glaucomatous disease compared to women, 

supporting the theory that gender differences in ocular care adherence may exist.36 Greater 

LTFU among men has also been reported in the context of other conditions.37 Of note, the 

interaction term between gender and non-ophthalmic referrals was significant, with females 

being more likely to be LTFU if provided with multiple other referrals. Future studies should 

continue to be aware of gender differences in barriers to access and uptake of health services 

that may be obscured in combined analysis.

In contrast to prior studies, we did not find that having an appointment scheduled prior to 

ED discharge was significantly associated with follow-up completion. It is possible that 

because appointments were provided by ED physicians or ophthalmologists, they may not 

have best represented patient availability. A Canadian study reported ophthalmology follow-

up rates of 98% after the implementation of a streamlined scheduling system that allowed 

patients to personally schedule an appointment while still in the ED.27 Additionally, because 

all patients included in our study had scheduled appointments, patients who did not receive 

an appointment at discharge made their own appointments, likely reflecting motivation to 

seek follow-up care. This study’s results do not preclude the possibility that scheduling 

appointments prior to ED discharge is valuable for patients and follow-up attendance.

Our study estimated an overall 4-month revisit rate of 2.2% for ophthalmic conditions. 

While this revisit rate is lower than previous reports of ED revisit rates,3 we included only 

those patients re-presenting with the same diagnosis as recorded on the index ED visit who 

revisited after the date of their original scheduled follow-up appointment. Furthermore, it is 

possible that individuals may have revisited EDs outside of the YNHH system, although we 

would not expect this to have occurred at a different rate among those who completed 

follow-up compared to those LTFU. Therefore, our methodology likely underestimates true 

revisit rates. Importantly, those who were LTFU were at a significantly higher risk for a 

revisit compared to those who completed follow-up care. It is plausible that patients with 

ophthalmic follow-up were more likely to receive a correct diagnosis and appropriate 

treatment. Indeed, in a study of patients presenting to the ED with chest pain, follow-up with 

a cardiologist was associated with decreased subsequent hospitalizations.38 Our findings 

suggest that interventions to reduce LTFU after an ED encounter for an ophthalmic 

condition may also impact ED revisit frequency.
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Identification of factors associated with LTFU can inform the development of targeted 

interventions to reduce the burden and frequency of LTFU. For instance, navigation services 

for patients who are uninsured, presenting with a non-ophthalmic primary diagnosis or have 

numerous follow-up appointments, all of which were associated with LTFU in this study, 

could be utilized to help reinforce patients’ ability to access follow-up care.39 Discharge 

documentation could also provide clear instructions for transportation options to access the 

clinic. Our study found that patients without previous appointments within our system were 

more likely to be LTFU and physical access to clinics has previously been reported to be a 

barrier to accessing eye care.31

Additionally, we identified a cutoff time of 5 days from a patient’s ED discharge to their 

date of follow-up appointment after which a patient’s odds of LTFU increased most 

significantly. While modification of appointment availability to prioritize ED follow-up 

patients can be a complex and unfeasible task for clinics, a patient-driven scheduling system 

may aid patients in establishing earlier appointments. For example, the implementation of a 

system that allows patients to identify their preferred follow-up appointment time prior to 

discharge from the ED would likely increase access to earlier appointments and or 

appointments that are more compatible with patients’ schedules. This is particularly 

important in ED settings where providers may lack access to outpatient scheduling and 

patients are often seen after outpatient clinic operating hours. Previous studies examining 

LTFU for chronic ophthalmic care have also suggested the utilization of monitoring systems.
40 In the setting of ED follow-ups, a list of patients who have missed appointments and or 

have not yet completed follow-up within their recommended follow-up window could be 

collated into a list for automated or individualized telephone reminders. Clinically, more 

extensive counseling and education efforts could be provided to patients with visual acuity 

of 20/40 or better, to emphasize that their visual acuity may not be representative of the 

severity of their condition and their need to follow-up. This counseling could be provided by 

ophthalmologists as well as ED physicians in discharge conversations and documentation. 

Future work should assess how visual and health outcomes are impacted by LTFU after ED 

discharge. For example, studies could assess differences in treatment failure rates and visual 

acuity decline between patients LTFU and those who followed-up. Results from this 

research could help identify patients who may benefit the most from ophthalmic follow-up 

care after an ED visit.

There are several limitations to this study. First, encounters were limited to a single 

academic institution which may limit this study’s generalizability. However, the YNHH 

system is the dominant healthcare organization in the New Haven metropolitan area and 

New Haven has previously been reported as one of the most demographically representative 

cities in the United States.41,42 Furthermore, this study serves as an initial step for future 

multi-institutional or national studies to examine an important, previously un-investigated 

topic in the field of ophthalmology. A second limitation of this study is the categorization of 

primary diagnoses into urgent and non-urgent categories, which may over-generalize 

presenting ophthalmic conditions and is also subject to provider variation in knowledge and 

coding preferences. Third, in our efforts to exclude patients who might have followed-up 

with an ophthalmologist outside the YNHH system, we may have excluded patients who 

were instructed to follow-up but ultimately did not call to schedule an appointment. Future 

Chen et al. Page 9

Am J Ophthalmol. Author manuscript; available in PMC 2022 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



studies should consider utilizing claims-based databases to gather more comprehensive 

follow-up information for patients seeking care across multiple health system. Fourth, this 

study is limited in its retrospective nature of examination predicated largely on clinical 

records. Future prospective studies should examine the impact of other factors, which have 

been shown to impact follow-up adherence after ED visits as well as routine ophthalmic 

care, including patient knowledge of their condition, access to transportation, and 

occupational status.43 Finally, there may still have been a small subset of patients who 

followed-up with an unidentified outside ophthalmologist and were misclassified as LTFU.

In this study of a single academic institution, over a quarter of patients seen in the 

emergency department who were scheduled for follow-up ophthalmic care were LTFU. 

Patients who were younger, had Medicaid insurance or were uninsured, had additional non-

ophthalmic referrals on discharge, a non-urgent ophthalmic condition, a primary diagnosis 

that was not an ophthalmic condition, better visual acuity in the ED and a longer period of 

time between the ED visit and the follow-up appointment were more likely to be LTFU, 

independent of the urgency of the presenting ophthalmic condition. Additionally, patients 

who were LTFU were significantly more likely to revisit the ED for the same condition 

within 4 months of the index visit compared to individuals who completed follow-up. 

Overall, our findings indicate that targeted interventions for high risk populations and 

modified referral practices may be needed to improve ED follow-up attendance. Reduction 

of LTFU rates for ophthalmic care may subsequently reduce the frequency of ED revisits 

and improve clinical outcomes for patients.
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Highlights

• One quarter of patients were lost to follow-up after an eye-related ED visit

• Several patient and ED factors were associated with loss to follow-up care

• ED revisit rates were significantly higher among patients lost to follow-up
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Figure 1. 
Study inclusion and exclusion criteria flowchart. ED = emergency department; YNHH = 

Yale New Haven Hospital.
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Figure 2. 
Follow-up rates of the 15 most commonly presenting ophthalmic conditions within this 

cohort. The follow-up rate of the entire cohort, 74.8%, is noted by a dotted line.
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Figure 3. 
Follow-up rates by time between the emergency department visit and follow-up 

appointment. Numbers above each bar chart indicate the number of encounters per group.
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Table 1.

Baseline study group characteristics in the total population and by follow-up completion status

Total Population Followed-up Lost to follow-up

Total no. (%) 2206 (100.0) 1649 (74.8) 557 (25.2)

Age, years; mean (SD) 43.7 (16.1) 44.9 (16.5) 40.5 (14.4)

Gender
Female
Male

905 (41.0)
1301 (59.0)

689 (41.8)
960 (58.2)

216 (38.8)
341 (61.2)

Race
Black or African American
Hispanic or Latino
Non-Hispanic White
Other

696 (31.6)
595 (27.0)
795 (36.0)
120 (5.4)

498 (30.2)
445 (27.0)
603 (36.6)
103 (6.2)

198 (35.5)
150 (26.9)
192 (34.5)
17 (3.1)

Insurance Status
Private
Medicare
Medicaid
Uninsured
Other

377 (17.1)
579 (26.2)
894 (40.5)
347 (15.7)
9 (0.4)

309 (18.7)
478 (29.0)
606 (36.7)
250 (15.2)
6 (0.4)

68 (12.2)
101 (18.1)
288 (51.7)
97 (17.4)
3 (0.5)

Language
English
Non-English

1836 (83.2)
370 (16.8)

1363 (82.7)
286 (17.3)

473 (84.9)
84 (15.1)

Appointment at discharge
No
Yes

861 (39.0)
1345 (61.0)

597 (36.2)
1052 (63.8)

264 (47.4)
293 (52.6)

Non-ophthalmic referrals at discharge
No
Yes

1695 (76.8)
511 (23.2)

1324 (80.3)
325 (19.7)

371 (66.6)
186 (33.4)

Ophthalmology consult
No
Yes

701 (31.8)
1505 (68.2)

529 (32.1)
1120 (67.9)

172 (30.9)
385 (69.1)

Nonurgent ophthalmic condition
a

No
Yes

852 (39.1)
1329 (60.9)

713 (39.8)
917 (60.2)

224 (37.0)
328 (63.0)

Primary ophthalmic condition
No
Yes

113 (5.1)
2093 (94.9)

40 (2.4)
1634 (97.6)

73 (13.1)
484 (86.9)

Days from ED visit to follow-up; mean (SD) 5.5 (5.7) 4.7 (4.9) 8.1 (6.8)

BCVA of affected eye
b

Worse than 20/40
20/40 or better

500 (38.8)
1236 (71.2)

411 (32.5)
853 (67.5)

98 (20.4)
383 (79.6)

History of ophthalmology appointment in system
No
Yes

1902 (86.2)
304 (13.8)

1408 (85.4)
241 (14.6)

494 (88.7)
63 (11.3)

History of missed follow-up
No
Yes

2002 (90.8)
204 (9.2)

1492 (90.5)
157 (9.5)

510 (91.6)
47 (8.4)

Travel time to follow-up (min); mean (SD) 19.0 (33.6) 19.6 (38.0) 17.4 (13.9)

Interpreter present if non-English speaker
Yes
No

198 (53.5)
172 (46.4)

172 (60.1)
114 (39.9)

26 (40.0)
58 (60.0)

a
Proportions calculated from 2,181 patients with an ophthalmic diagnosis classified into urgent or non-urgent status. Twenty-five patients did not 

have a primary or secondary ophthalmic diagnosis code and were not classified.

b
If both eyes affected, BCVA of worse eye
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ED = Emergency department; SD = Standard deviation; BCVA = Best corrected visual acuity
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Table 2:

Bivariable and multivariable logistic regression analyses of factors associated with loss to follow-up 

ophthalmic care. Multivariable regression includes covariates with p<0.2 on univariate analysis.

Univariate analysis
Odds ratio (95% CI)

p-value Multivariate analysis
Odds ratio (95% CI)

p-value

Age 0.98 (0.98-0.99) <0.001 0.98 (0.97-0.98) <0.001

Gender
Female
Male

1.00
1.13 (0.93-1.38)

0.21

Race
Non-Hispanic White
Black or African American
Hispanic or Latino
Other

1.00
1.25 (0.99-1.57)
1.06 (0.83-1.35)
0.52 (0.29-0.87)

0.06
0.65
0.02

1.00
0.99 (0.73-1.36)
0.80 (0.56-1.13)
0.58 (0.30-1.14)

0.97
0.21
0.11

Insurance Status
Private
Medicare
Medicaid
Uninsured

1.00
0.96 (0.69-1.35)
2.20 (1.61-2.93)
1.76 (1.24-2.51)

0.81
<0.001
0.002

1.00
1.11 (0.74-1.67)
1.87 (1.29-2.71)
2.32 (1.48-3.64)

0.62
<0.001
<0.001

Language
English
Non-English

1.00
0.85 (0.65-1.10)

0.22

Appointment at discharge
No
Yes

1.00
0.63 (0.52-0.76)

<0.001 1.00
0.89 (0.68-1.16)

0.40

Non-ophthalmic referrals at discharge
No
Yes

1.00
2.05 (1.65-2.54)

<0.001 1.00
1.73 (1.30-2.30)

<0.001

Ophthalmology consult
No
Yes

1.00
1.06 (0.86-1.30)

0.60

Nonurgent ophthalmic condition
No
Yes

1.00
1.14 (0.94-1.39)

0.20 1.00
1.59 (1.23-2.03)

<0.001

Primary ophthalmic condition
No
Yes

1.00
0.16 (0.11-0.24)

<0.001 1.00
0.07 (0.03-0.15)

<0.001

Days from ED visit to follow-up
≤5 days
>5 days

1.00
3.16 (2.59-3.86)

<0.001 2.71 (2.10-3.51) <0.001

BCVA of affected eye
Worse than 20/40
20/40 or better

1.00
1.88 (1.47-2.43)

<0.001 1.00
1.40 (1.04-1.90)

0.027

History of ophthalmology appointment in system
No
Yes

1.00
0.75 (0.55-1.00)

0.05 1.00
0.68 (0.47-0.99)

0.045

History of missed follow-up
No
Yes

1.00
0.88 (0.62-1.22)

0.45

Travel time to follow-up (minutes) 0.99 (0.99-1.00) 0.13 0.99 (0.99-1.00) 0.18

Interpreter present if non-English speaker
Yes
No

1.00
2.38 (1.58-3.71)

<0.001 1.00
3.19 (1.84-5.78)

<0.001

ED = Emergency department; BCVA = Best corrected visual acuity; CI = Confidence interval
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