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Abstract

Purpose: Develop a simple phone questionnaire, without physical exam input, that predicts 

which patients calling with symptoms of a posterior vitreous detachment (PVD) have a retinal tear 

or rhegmatogenous retinal detachment (RT/RD).

Design: Prospective cohort (quality improvement) study.

Participants: All patients with symptoms consistent with a PVD calling a major academic 

ophthalmology department over a four-month period in 2020 and were seen on follow-up within 

1.5 months (211 screened, 193 included).

Methods: A comprehensive phone questionnaire assessing for RT/RD risk factors was 

administered by phone triage staff to all patients calling with symptoms of flashes, floaters, or 

curtain/veil in their vision. Multivariable logistic regression was used to determine risk factors 

most predictive of having a RT/RD during the add-on visit. Risk factor odds ratios were used to 

develop a RT/RD risk score.

Main Outcomes Measures: Development of a clinical risk score for having a RT/RD at the 

add-on visit following phone triage.

Results: Approximately 55% of patients were previously established in the retina clinic, 26% 

were new to the department, 19% were previously established in the comprehensive clinic, and 7% 

had a RT/RD at the add-on visit. Out of 23 questions and 70 pre-specified possible answers from 

the phone questionnaire, the final clinical risk score for RT/RDs is derived from 7 questions and 

15 possible answers. The simplified questionnaire can be administered quickly by phone operators 

without any reference to physical exam or the patient’s chart. The receive-operator curve for our 

final multivariable logistic regression and clinical risk score models have an area under the curve 

of >0.90. Using a conservative clinical risk score, nearly 50% of all patients without a RT/RD can 

be safely seen non-urgently. Progressively higher scores can be used to determine relative urgency 

of an appointment.

Conclusions: This is the first study to predict risk of a RT/RD in a patient calling with 

symptoms consistent with a PVD without reference to the patient’s physical exam or chart. Our 
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clinical risk scoring system can be used to determine urgency of an add-on appointment and 

increase the number of low-risk patients with symptomatic PVDs that are scheduled routinely.

Précis

To accurately triage patients calling with posterior vitreous detachment symptoms, we develop 

a risk score for retinal tear/detachment based entirely on a simple phone questionnaire without 

reference to the patient’s chart or physical exam.

INTRODUCTION

Symptoms heralding a posterior vitreous detachment (PVD) are among the most common 

reasons for an urgent ophthalmologic examination1-6. However, demand for urgent 

appointments often outstrips the available supply of eye care providers7, making accurate 

triage of such patients over the phone by ancillary staff essential. If the patient’s risk of 

retinal tear (RT) or rhegmatogenous retinal detachment (RD) could be accurately determined 

entirely via questions by phone, many with symptoms of flashes or floaters could be seen on 

a non-urgent basis when appointment slots are more available. To date, no attempt has been 

made to develop a data-driven triage scoring system for symptomatic PVDs based entirely 

on phone screening.

Here, we conducted a prospective study of all patients calling a major academic 

ophthalmology department with symptoms of flashes, floaters, or curtain/veil over 

approximately four months to determine risk factors obtainable exclusively by phone that 

predict the presence of RT/RD on follow-up exam. Each patient was asked a detailed 

battery of standardized questions about their symptoms, ocular history, and medical history, 

and were then assessed for a RT or RD at the follow-up appointment scheduled by the 

triage technician. Risk factors predictive of a RT or RD in multivariable logistic regression 

analysis were converted into a predictive scoring system that allowed non-MD triage staff to 

determine which patients with symptoms of a PVD could be safely seen non-urgently.

METHODS

All research adhered to the tenets of the Declaration of Helsinki. As this was a quality 

improvement study, the Michigan Medicine Institutional Review Board designated the study 

exempt from further review. Over a four-month period (8/27/2020 through 12/10/2020), 

the Michigan Medicine Kellogg Eye Center’s triage call center personnel, split between 

retina and comprehensive clinics, utilized a question and limited-selection answer prompt 

if they felt an incoming patient call was primarily about symptoms of floaters, flashes, 

or a curtain or veil in the patient’s vision. All triage technicians had multiple years of 

experience with phone triage. Once the question-and-answer prompt was complete, the 

triage technician routed the triage note to the physician(s) responsible for determining when 

to bring the patient in for an exam, and the timeframe for first exam was left to the 

physician’s discretion. The triage note was simultaneously routed to the study’s principal 

investigator, who excluded any patients he felt did not describe symptoms consistent with 

a PVD. In total, 18 screened patients were excluded from the study for the following 

reasons: the principal investigator determined symptoms described in the phone triage note 
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were inconsistent with a PVD or not the primary source of the phone complaint (e.g. 

age-related macular degeneration metamorphopsia or fixed scotoma from ischemic optic 

neuropathy (33%, N=6)); patients did not follow-up for their post-triage appointment at the 

Kellogg Eye Center within 1.5 months of the phone triage date (50%, N=9); patients had 

either an incomplete phone triage note or the follow-up exam was so clearly unrelated to a 

symptomatic PVD that the provider did not dilate the patient (e.g. - a keratoconus patient 

with long-standing fixed visual crescent after corneal cross-linking) (17%, N=3).

Upon completion of the phone triage period (12/10/2020), the first follow-up visit note 

was interrogated for whether a new RT or RD was present, along with a determination of 

whether the patient underwent scleral depression and/or ultrasound (B-scan). Additionally, 

all past ocular history and relevant past medical history documented in the triage note were 

verified in the first follow-up note or in prior outpatient visit notes. Each entry was verified 

by two graders (D.A.B. and J.M.L.M.).

Univariate logistic regression analysis was performed and Fisher’s exact test was used 

for certain variables when appropriate. Those risk factors from univariate analysis with 

p≤0.2 or that had strong theoretical reasons for being important in predicting RT/RDs were 

subsequently included in multivariable logistic regression models with Firth’s penalized 

maximum likelihood estimation8, 9. The full model contained the following risk factors: 

sex, symptoms in one eye vs. both eyes, duration of symptoms, number of floaters, 

description of floaters, number of flashes, blurred vision or curtain in vision, need for 

glasses to drive when young, history of RT/RD in either eye, history of retinal surgery in 

either eye, history of cataract surgery in the symptomatic eye, and presence of diabetes. 

Subsequent refinement of the full multivariable logistic regression model was based on a 

combination of those factors significant in multivariable analysis and those variables that 

were biologically complementary to each other. Out of eight further models queried, the 

final model included the following variables: symptoms in one eye vs. both eyes, duration of 

symptoms, constant blurred vision or curtain/veil in vision, need for glasses to drive when 

young, history of RT/RD in either eye, history of retinal surgery in either eye, and presence 

of diabetes. Predicted probability of developing the outcome (RT/RD) for each individual 

and the receiver operator curve (ROC) of the final model were generated. From this final 

multivariable model, the odds ratios for critical risk factors were used as the starting point 

for deriving a clinical risk scoring system for RT/RDs. Based on wanting to ensure certain 

patients were always seen urgently (for example, patients with new onset symptoms and 

blurred vision in one eye who were not diabetic), the starting point system was slightly 

modified. The final point system was then applied to the entire dataset to assess goodness of 

predicting the outcome (RT/RD) in a univariate logistic regression model where the derived 

clinical risk score was the only predictor. ROC curves from this point-system model were 

compared to the ROC curves derived from the calculated probabilities using the final refined 

multivariable model. All statistical analyses were performed using SAS version 9.4 (SAS 

Institute, Cary, NC, USA). Graphs were created using Prism 8 (GraphPad by Dotmatics, San 

Diego, CA, USA).
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RESULTS

Patient Demographics, Diagnosis Rates of Retinal Tears & Detachments, Phone Triage 
Timing, and Time to Clinic Follow-Up

Each patient calling with symptoms consistent with a PVD was asked the template questions 

and provided limited-selection answer options listed in Table 1. Of the 193 patients who 

met inclusion criteria for the study, 55% had previously been seen in the retina clinic, 26% 

were new patients to the Kellogg Eye Center, and 19% had previously been seen by the 

comprehensive clinic (Figure 1A). The mean age and standard deviation of all patients was 

55.49 ± 1.09 years (Figure S2A). When stratified, the mean age of patients without RT/RD 

was 55.22 ± 1.15 years and those with RT/RD was 59.00 ± 3.31 years. Of all patients in 

the study, 4% (8 patients) had a RT and 3% (6 patients) had a RD, with only one RD 

being fovea-off (Figure 1B). On follow-up exam, just over 60% of patients without a RT/RD 

underwent scleral depression or had a B-scan, whereas nearly all patients with a RT/RD 

had scleral depression or a B-scan (Figure S2B). Patients with a RT/RD were slightly more 

likely to be male (Figure S2C) and less likely to have concurrent diabetes or uveitis (Figure 

S2D).

Patients with RT/RDs were much more likely to call within 24 hours of symptom onset 

(>50%) (Figure 1C). Regardless of RD/RT status, over 70% of patients (N=137) were seen 

within 24 hours of their phone triage call (Figure 1D-E).

Characterization of Symptoms Documented by Phone Triage

A significantly higher percentage of patients with RT/RD reported constant blurred vision or 

a curtain/veil in their field of view (Figure S3A). The phone triage questionnaire specifically 

asked patients with blurred vision if their symptoms were constant or intermittent. 

Interestingly, no patient with intermittent blurred vision had a RT/RD, suggesting the 

distinction between constant and intermittent blurred vision is important for triage.

While the presence of more floaters was associated with increased risk of a RT/RD, the 

presence of more flashes was not (Figure S3B-C). In describing the quality of their floaters, 

patients who reported “tiny dots” were significantly more likely to have a RT/RD than those 

who used other descriptors for their floaters (Figure S3D, 50% versus 21.78%). Patients who 

reported a combination of floaters and flashes of light were no more likely to have a RT/RD 

(Figure S3E).

History of Myopia, Trauma, Surgery, and Prior Retinal Tears or Detachments

While myopia is a risk factor for RT/RDs10, 11, patients may not be able to identify 

their specific type of refractive error over the phone. Furthermore, patients who previously 

underwent a refractive procedure or cataract surgery may not report they were previously 

myopic. To best capture the risk factor of myopia without reference to any physical exam 

results, we therefore asked patients if they needed glasses in order to drive when they 

were young, prior to any procedures on the eye. Using this framework as a proxy for 

myopia, those with myopia were significantly more likely to have an RT/RD compared to 

those without myopia (Figure S4A, 78.57% versus 48.60%). In contrast, past trauma did 
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not predict the presence of RT/RDs (Figure S4B). RT/RDs were more common in patients 

with past history of retinal surgery in either eye (21.42% versus 3.35% for those with 

and without retinal surgery in past two months; 50.00% versus 17.32% for those with and 

without retinal surgery more than two months ago), along with history of cataract surgery 

in the symptomatic eye (42.86% versus 20.67% for those with and without cataract surgery 

in affected eye) (Figure S4C-D). A history of retinal tear in either the symptomatic eye or 

the contralateral eye also predicted the presence of a RT/RD on the exam following phone 

triage (Figure S4E, 28.57% versus 10.05% for a history of RT/RD versus no history in the 

symptomatic eye; 42.85% versus 15.64% for a history of RT/RD versus no history in the 

asymptomatic eye).

Univariate and Multivariable Analysis of Potential Risk Factors for RT/RD

Subjecting each variable collected during phone triage (Table 1) to univariate logistic 

regression analysis resulted in several statistically significant risk factors (Table S2). While 

we established “intravitreal injection in the last 12 hours” as a phone triage question meant 

to screen out patients unlikely to have experienced a RT/RD, no patients answered yes to 

this question in the study. The phone triage question asking “date of last visit to primary 

care provider” was designed as a proxy for how frequently a patient accesses the health 

care system. Our hypothesis was that those who rarely access health care but felt their eye 

symptoms were serious enough to call the eye clinic may be more likely to have a true 

RT/RD. However, our univariate analysis failed to validate this hypothesis.

For multivariable logistic regression, we started our model with risk factors from univariate 

analysis that had a p-value of 0.2 or lower. While the presence of diabetes was not a 

significant negative predictor of RT/RDs in univariate analysis, we retained this variable in 

multivariable analysis. Our personal experience is that the vast majority of diabetics without 

typical RT/RD risk factors who experience floaters are experiencing a vitreous hemorrhage 

from neovascularization. Thus, we hypothesized that when other RT/RD risk factors were 

accounted for in multivariable modeling, the presence of diabetes would be a strong negative 

predictor of a RT or RD. Two other variables we included from univariate analysis despite 

p>0.2 were the presence of flashes and whether symptoms were in one eye or both eyes. 

We included flashes in the multivariable model because of how common this symptom is in 

patients with PVDs. We included symptoms in one vs. both eyes because we hypothesized 

that patients with bilateral symptoms were very unlikely to be suffering from simultaneous 

bilateral PVDs, and this variable may become significant in multivariable analysis once 

other risk factors for RT/RDs were accounted for.

From the initial full multivariable model (Table S3), we iteratively created more 

parsimonious models based on statistical significance from prior models. Of note, some 

iterations required the reversal of reference levels such that the higher odds ratios always 

indicated an increased chance of developing a RT/RD. After testing eight models, our 

final refined model representing the best balance between adequate explanatory power and 

parsimonious use of risk factors is shown in Table 4. While a few risk factors in the final 

refined model have marginal significance, they have strong biologic rationale for inclusion. 

For example, patients with simultaneous symptoms in both eyes are highly unlikely to be 
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experiencing simultaneous PVDs. Furthermore, of the 14 patients with a RT/RD, none had 

bilateral symptoms, whereas 20 out of 179 (11.1%) patients without a RT/RD complained of 

bilateral symptoms. Patients with more recent onset of symptoms were more likely to have 

a RT/RD (Figure 1C). Finally, while a history of RT/RDs was not significantly predictive 

of a new RT/RD in the multivariable model in Table 4, this is entirely because of the 

concurrent presence of the “past retinal surgery in either eye” variable. When the retinal 

surgery variable is not present in the multivariable model, a history of RT/RD in either eye 

becomes highly significant (Table S5), consistent with prior associations between RT/RD 

history and risk for new RT/RDs12-14. As we intended to have this model broadly applicable 

to both comprehensive and retina clinic patients, and most comprehensive clinic patients are 

unlikely to have had retinal surgery, we decided to keep both the “history of retinal surgery” 

and “history of RT/RD” variables in the final multivariable model.

Utilizing the multivariable model from Table 4, we calculated the predicted probability 

of a RT/RD for each patient in our cohort. The graph in Figure 5A demonstrates strong 

separation in predicted probabilities between those with an actual RT/RD (top of Y-axis) and 

those without an actual RT/RD (bottom of Y-axis). The receiver operator curve (ROC) for 

the multivariable model demonstrates good sensitivity and specificity with an area under the 

curve (AUC) of 0.9205 (Figure 5B).

To create a RT/RD risk scoring system for easy use during phone triage, we assigned each 

risk factor from the multivariable model in Table 4 a point score approximately in proportion 

to variable’s odds ratio (with small adjustments). The phone triage questions and associated 

points for generating the clinical risk score are displayed in Table 6. The graph in Figure 5C 

again shows good separation in the clinical risk scores between those with a RT/RD (top of 

Y-axis) and those without a RT/RD (bottom of Y-axis). Most RT/RD patients had a clinical 

score above 29 (13/14 patients). The ROC AUC for the clinical risk score is comparable 

to the ROC AUC for the multivariable model (compare Figure 5B vs. Figure 5D). Table 7 

illustrates the effect of using different clinical risk score cutoffs for determining the urgency 

of a follow-up appointment during phone triage. A score of 20 captures all patients with a 

RT/RD at follow-up while excluding nearly half of patients without a RT/RD. A score of 

29 captures 13 of 14 patients who had a RT/RD while excluding nearly 75% of patients 

without a RT/RD. These scores can help guide phone triage decisions about how urgently to 

schedule a patient for follow-up.

DISCUSSION

Given that a major percentage of urgent eye care visits are for symptomatic PVDs1-5, 

a reliable and efficient system for triaging which patients warrant urgent versus more 

routine follow-up is of high value. Numerous studies have demonstrated key risk factors 

that predict the presence of a RT/RD in symptomatic PVDs15-18. However, no study to date 

has attempted to judge RT/RD risk after symptomatic PVD entirely from questions that 

can be asked over the phone without knowledge of the patient’s history or exam. Here, 

we prospectively followed more than 200 consecutive patients calling to a major academic 

medical center with symptoms consistent with a symptomatic PVD, asked a standardized set 

of questions during the phone call, and then tracked which patients, on follow-up, had RT/

Balikov et al. Page 6

Ophthalmol Retina. Author manuscript; available in PMC 2024 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



RDs. From these data, we derived a clinical risk scoring system that allows non-physician 

personnel to appropriately triage patients calling with symptoms consistent with a PVD. 

The clinical risk score can be easily derived from a few questions to the patient (Table 

6), and different clinical risk score cutoffs can be used to determine urgency of follow-up 

appointments (Table 7). Such a system could safely recategorize at least half of all patients 

with symptomatic PVDs to a non-urgent appointment slot.

One of the earliest attempts at PVD symptom triage was a prospective study conducted by 

Boldrey in 1983 looking at 589 patients. He found that patients who described their floaters 

as diffuse dots with lines, versus those without lines, were five times more likely to have 

a RT. The remainder of his analysis demonstrated no other triage screening variables prior 

to in-person examination accurately predicted the presence of a RT or RD. A subsequent 

meta-analysis of 17 studies from 1980 to 2009 suggested that only blurred vision predicted 

the presence of RT/RD on exam19. While several studies from the 2000s showed that 

a large number of floaters predicted the formation of a delayed RT/RD after an initial 

exam19-21, other studies found that physical examination findings (e.g. - vitreous pigment 

or hemorrhage) were the only data that reliably predicted the presence of RT/RDs22-25. 

Studies from the last decade have demonstrated that floaters are more predictive of RTs 

than flashes and have affirmed that short duration of symptoms (less than 24 hours), a large 

number of floaters, blurred vision, or a veil/cloud/curtain in the vision are all predictive of 

a RT15-18. However, no symptoms had enough discriminatory power to exclusively rely on 

for determining which patients should be seen urgently. Further, no attempts were made 

to combine symptoms into a risk score that could predict which patients should be seen 

urgently.

In the last two years, three studies have provided the most comprehensive look at how 

well patient symptoms predict a RT/RD. McCullagh, Higham, and Best created a scoring 

system (BERT Score) to determine if a patient had a complicated PVD (RT, RD, or dense 

vitreous hemorrhage)26. Their methodology resulted in 90% sensitivity, 80% specificity, 

40% positive predictive value, and 98% negative predictive value. However, their scoring 

system included a combination of symptoms and physical examination findings like vitreous 

hemorrhage and vitreous pigment, precluding use of this scoring system for initial phone 

triage.

Seider, Conell, and Melles retrospectively examined 8305 patients in the Kaiser Permanente 

Northern California Healthcare System for variables available before examination that 

predicted RT/RDs27. They found that blurred vision, male gender, prior keratorefractive 

surgery, myopia, family history of RD, younger age, duration of symptoms for less than 

a week, and prior cataract surgery had higher odds ratios for patients with a RT/RD. The 

retrospective nature of the study, however, precluded more comprehensive and granular 

acquisition of patient symptoms and history prior to exam. Further, the study was not 

designed to determine which patients undergoing phone triage should be seen urgently 

versus routinely. Similar to the Kaiser Permanente study, we found that remote cataract 

surgery in the symptomatic eye marginally increased the risk for a RT/RD (p~0.07 in 

univariate analysis), but this risk disappeared in our multivariable analysis. The same pattern 
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was also observed for history of myopia with significance in our univariate analysis (p~0.04) 

but not in our multivariable analysis.

More recently, Arevalo and colleagues implemented a written questionnaire for patients 

waiting in clinic prior to first-time evaluation for symptoms consistent with a PVD. The 

questionnaire covered some but not all of the questions asked in our study, and then 

linked which responses predicted the presence of a RT/RD28. Over a one-year period, they 

evaluated 237 patients and found that symptom-based predictive factors for patients having 

a RT/RD included subjective visual reduction or field loss. Similar to our study, there was 

no predictive value in the characteristics of flashes and floaters experienced by patients for 

having an increased likelihood of a RT/RD. The study covered almost exclusively retina 

clinic patients and did not have enough discriminatory power to generate a clinical risk score 

for RT/RDs that could be utilized for phone triage.

We designed our study to capture most of the risk factors previously associated with 

RT/RDs or that have a reasonable biological link to risk (Table 1). While many factors 

were associated (or trended towards association) with RT/RD risk in univariate analysis, 

most factors were no longer significant predictors in multivariable analysis. This included 

male sex (Figure S2C), number of floaters (Figure S3B), description of floaters as tiny dots 

(Figure S3D), and prior cataract surgery (Figure S4D). Other factors that had theoretical 

reasons for being predictive of a RT/RD were tested and rejected in univariate analysis. 

Increased number of flashes or the combination of flashes and floaters were not predictive, 

consistent with past studies (Figure S3C,E)15,28. Against our hypothesis, a history of trauma 

was not predictive of RT/RDs (Figure S4B), consistent with findings from another recent 

study28. However, our study is likely underpowered to detect the risk of a rare event, 

like serious recent ocular trauma, and we therefore advise such patients be seen urgently, 

regardless of their phone triage score. We also hypothesized that those with less contact 

with the health care system, using last primary care provider visit as a proxy, would 

be more likely to have a RT/RD as their symptoms were serious enough to warrant an 

uncommon engagement with a health care provider. Our data was unable to support this 

hypothesis (Table S2). Additionally, we hypothesized that patients complaining of pain 

accompanying their symptoms would be much less likely to have a RT/RD, but the data 

did not support any inverse relationship between pain and RT/RD risk (Table S2). Finally, 

whether symptoms were stable, worsening, or improving did not predict presence of RT/RDs 

(Table S2). Several variables with no statistical significance in univariate analysis increased 

in significance in multivariable analysis and had strong theoretical reasons for being 

included in our final clinical score system. For example, patients with bilateral simultaneous 

symptoms are highly unlikely to be suffering from completely synchronous bilateral PVDs 

(Table 4), and patients with diabetes and no other RT/RD risk factors are much more likely 

to experience floaters from neovascular-related vitreous hemorrhage than a RT/RD (Table 

4).

How questions are phrased during phone triage plays a critical role in accurately assessing 

the clinical risk score we present here. For example, while myopia is a known risk factor 

for RT/RDs10, 29, we avoided using a patient’s refraction to analyze for myopia in this study 

as that necessitates a physical exam or prior knowledge of the patient’s medical record. At 
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the same time, patients may be unable to verbalize that they are myopic over the phone, 

and pseudophakic or refractive surgery patients who were previously myopic no longer need 

glasses to see at distance. Thus, we assessed for myopia by asking whether patients needed 

glasses to drive when they were young, prior to any procedures on the symptomatic eye. 

Similarly, the presence of blurred vision has been shown to be a strong predictor of RT/RDs 

in both our study and previous studies26,28. However, patients frequently conflate a floater 

with blurred vision, so we asked patients to ignore their floater when evaluating if they had 

blurred vision. Additionally, with more nuanced questioning, we found that patients who 

stated that their blurred vision was intermittent were less likely to have a RT/RD (Figure 

S3A). Intermittent blurring is much more likely to derive from ocular surface issues. For any 

patients describing blurred vision during phone triage, follow-up questioning must ask if the 

blurred vision is constant or intermittent. Thus, to derive our clinical risk score, we suggest 

non-physicians performing phone triage structure their questions according to Table 6.

Our study carries notable strengths. This is the first study to risk-stratify patients with 

symptoms consistent with a PVD over the phone without reliance on a patient’s medical 

chart or physical exam. Our study structure allowed us to simultaneously interrogate the 

vast majority of risk factors previously associated with RT/RDs in symptomatic PVDs while 

also testing associations with novel theoretical risk factors. In addition, our study included a 

broad range of symptomatic patients, including those new to our department as well as both 

established comprehensive and retinal clinic patients (Figure 1A). The clinical risk score we 

established should therefore be universally implementable because all parts of the scoring 

system are obtainable for each patient and the type of clinic the patient is seen in doesn’t 

impact the risk calculations. Further, the phone triage questions needed to derive a clinical 

risk score are simple and short (Table 6), allowing for easy implementation by non-physician 

triage staff. Finally, practices utilizing this risk score can customize clinical score cutoffs 

to determine a time-frame for follow-up visit (Table 7). In short, we have created the first 

accessible clinical risk score system for triaging patients with symptomatic PVDs entirely by 

phone.

Our study also has limitations. The patient sample size of approximately 200 patients 

is significantly smaller than previously published big-data analyses of risk factors for 

symptomatic PVDs30, 31. However, the prospective nature of our study allowed us to 

establish a more comprehensive questionnaire for patients with no missing data compared 

to previously established analyses. This also allowed us to parse out very specific ways 

questions may need to be phrased to accurately assess a risk factor – see, for example, 

our discussion of intermittent vs. constant blurred vision above. Another limitation of our 

study is that it lacks independent validation. We are currently querying and prospectively 

following a second set of patients to independently validate our clinical risk score and 

anticipate having results in approximately one year. A third limitation of our study is that 

not all patients received a scleral depressed exam or B-scan, which is the gold-standard 

for determining the presence of a RT/RD. This raises the possibility that certain patients 

seen at their first post-phone-triage follow-up had an undetected RT/RD. To mitigate against 

this possibility, we carefully examined the long-term follow-up of our patients. Of the 84% 

of patients who were followed for at least four weeks after phone triage, only two had 

an RT/RD develop in delayed fashion (1.2% of all patients). Both of these patients had 
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two scleral depressed exam visits prior to development of the RT/RD, suggesting these 

represented true delayed RT/RD development. Of the 16% of patients without at least 

four weeks post-phone-triage follow-up, only one patient with a PVD failed to undergo a 

scleral depressed exam. That patient was seen 17 days after symptom onset and had no 

risk characteristics for a RT/RD, such as Shafer’s sign or vitreous hemorrhage (Figure S6). 

Thus, follow-up data supports that it is highly unlikely any clinically impactful RT/RDs 

developed as a result of some of the lowest risk patients in our cohort (e.g. those with 

any of the following: PVD, Shafer’s sign, and vitreous hemorrhage) failing to undergo a 

scleral depressed exam or B-scan. A final limitation is that our study was carried out at a 

single academic medical center where the patient base engaging with our department may 

be different than in other practice settings. However, arguing for the generalizability of our 

study, we note that the age distribution of patients examined (Figure S2A) was consistent 

with the average age of onset for symptomatic PVDs from multiple prior studies31-34. 

Further, the percentage of patients calling with symptoms consistent with a PVD who had 

RT/RDs on their subsequent initial exam was in-line with large prior studies22, 35. Finally, 

the use of scleral depression during exam (Figure S2B) is consistent with rates reported in 

the literature36-38. Future studies will attempt to formally study extension of our findings to 

other institutions.

In conclusion, we have established the first phone triage questionnaire and associated 

clinical risk scoring system that can be quickly executed by non-physician personnel and 

accurately predicts which patients with symptoms of a PVD should be seen urgently versus 

routinely. We anticipate this tool will simplify scheduling decisions about one of the most 

common triage questions ophthalmology practices face.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Number of Patients with RT/RDs and Timeline Between Symptom Onset, Phone 
Triage, and Clinic Visit.
(A) Clinic source for patient, (B) Number of patients with RT/RDs, (C) Timeframe between 

symptom onset and phone triage, stratified by RT/RD status, (D) Interval between phone 

triage and add-on appointment for patients without RT/RDs, (E) Interval between phone 

triage and add-on appointment for patients with RT/RDs.
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Figure 5. Performance of Final Multivariable and Clinical Risk Score Models in Predicting 
RT/RDs Among Phone Triage Patients.
(A) Predicted probability of RT/RD using final multivariable model (Table 2), (B) Receiver-

Operator Curve (ROC) for final multivariable model (Table 2), (C) Distribution of clinical 

risk scores for patients with and without RT/RDs, (D) ROC for clinical risk score model.
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