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Purpose: To assess true ocular emergencies based on the ocular emergency triage system compared to the existing method of serving 
patients “first come first serve” by attending ophthalmology resident and review the validity of the triage system by ophthalmic subspecialty.
Methods: In this cross-sectional study of validity, new patients attending the ocular emergency department of a tertiary eye hospital in 
2021–2022 were examined by ophthalmology resident. The time required for registration, an eye exam, and total time in the 
emergency unit was determined. Using ophthalmic triage criteria, same patients were reviewed by senior ophthalmologist to categorize 
them as “top emergencies”, “emergencies”, and “not an emergency.” The reviewer was masked about grading by an ophthalmology 
resident. The agreement rate for true emergencies by both methods of grading was calculated by subspecialty.
Results: One thousand patients with ocular emergencies were evaluated. The median overall time spent in the emergency unit was 92 
minutes [interquartile range (IQR): 56; 142]. The revised triage system estimated 85% were “true emergencies.” Using both the 
revised triage and conventional methods, 172 (17.2%) patients were not considered as having an ocular emergency. The difference in 
patients grouped into “emergencies” (34.3% vs 21.4%) and “top emergencies” (46.5% vs 60.4%) was significant (P<0.001) between 
methods. Uveitis (72%) had the lowest agreement between methods and pediatric ophthalmology (100%) had the highest agreement.
Conclusion: The revised ophthalmic triage system seems to be more efficient than existing method. Subspecialist ophthalmologists may 
provide quicker and better treatment if ophthalmic emergency patients are prioritized utilizing the proposed redesigned triage method.
Keywords: emergency, eye, ophthalmic, triage

Introduction
The term “triage” is derived from the French word “trier”, which means to choose or sort.1 A significant number of 
patients presenting to ophthalmic accident and emergency (A&E) departments have non-acute conditions that would be 
better treated in an ophthalmic outpatient department.2–4 In the absence of a patient prioritizing system, individuals 
requiring immediate medical and/or surgical attention would be missed among the enormous number of patients waiting 
in a busy trauma unit. Due to the vast range in the severity of presenting cases and the high patient volume, many 
ophthalmic units have implemented a triage system that assigns patients to an appropriate category of urgency. An 
effective triage system can be a cost-effective method for lowering patient wait times while maintaining a high standard 
of care.5–7 The effectiveness of patient prioritization is dependent upon the training of ophthalmic specialists and the 
existence of defined criteria for each color-coded emergency eye disease.3,4

A triage system provides a basic framework for dividing all arriving patients into groups using a standard urgency 
rating scale or structure to expedite the treatment of those with the most serious conditions.1–3 The implementation of 
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a standard triage system facilitates quality improvement in emergency departments by allowing comparisons of important 
performance indicators (i.e., time-to-treatment by triage category) both within and across emergency departments.8,9 The 
current study was performed at a tertiary eye hospital in central Saudi Arabia. In the existing system, patients are 
registered at an emergency unit, attended by an ophthalmology resident on “first come, first serve” basis, and emergency 
eye care services are provided by experienced eye care specialists. If assistance is needed, the senior ophthalmologist 
requests the help of subspecialists for further management.

We present the validity of a redesigned triage process in an emergency department compared to the conventional 
method for ocular emergencies. We also present the perceived ophthalmic emergency score and its determinants as 
determined by the attending eye care provider.

Methods
The Institutional Review Board of the King Khaled Eye Specialist Hospital approved this research, and this study adhered 
to the tenets of the Declaration of Helsinki. This research includes patients who presented to the emergency department 
between June 2021 and June 2022. The study comprised the first five and last five patients on each day of the week, as well 
as the first 10 patients on weekends, who visited the hospital's emergency department for the first time. It is believed that 
care differs during different times of the day when ophthalmologists are on duty. To ensure that both fresh-on-duty and 
tired-on-duty ophthalmologists giving care were adequately covered, we decided to take the first and last few cases of 
the day. Patients seeking follow-up care at the emergency department were excluded from this study. To calculate the 
sample size for a cross-sectional study, we estimated that 21% of self-referrals to the eye emergency unit had a real ocular 
emergency according to the Rome Eye Scoring System for Urgency and Emergency (RESCUE).9 To achieve 95% 
confidence interval, 3% acceptable error margin and designing factor of 1.5, at least 993 ≅ 1000 participants were required 
for the study. Open epi software was used to calculate the sample size for this cross-sectional validity study.10

In existing assessment and care system, based on presenting symptoms (mainly pain, redness, and decreased visual 
acuity), the attending ophthalmology resident classifies the ocular emergency as either a true emergency or a non- 
emergency. They are supervised by trainee fellow ophthalmologist of different subspecialities. Non-emergent cases are 
encouraged to visit a regular ophthalmology clinic. The rate of true emergencies by ophthalmic subspecialty (anterior 
segment, glaucoma, neuro-ophthalmology, oculoplastic, pediatric ophthalmology, uveitis, and vitreoretinal) was also 
calculated. The ophthalmology resident obtained the patient's history, evaluated the perceived severity of an ophthalmic 
emergency, and sought assistance from superiors.

In the proposed ophthalmic triage system, the senior ophthalmologist graded same patients retrospectively and 
assigned a color designation according to the patients estimated ocular severity: red for the most urgent cases, green 
for semi-urgent, blue for those awaiting availability, and white for non-emergent (non-ER) cases. The reviewer 
ophthalmologist was masked about the status of ophthalmic emergency as defined by the attending ophthalmology 
resident. Conditions under the “red” category that warranted urgent attention included, perforating eye injuries,blunt 
trauma, severe trauma, alkali burns, severe ocular pain, and total hyphema. Patients who have experienced complete/ 
partial loss of visual acuity during the previous 48 hours, are considered to have an urgent ophthalmic presentation and 
require immediate attention.

Scoring was as follows: a white “non-ER” category was assigned a score of 0 or 1, the semi-urgent blue category was 
2; green category was assigned a score of 3 and red was assigned a score of 4 or higher. Only complaints with a duration 
of 1 week or less were included in the triage procedure for calculating an overall score. Complaints longer than 1 week 
were excluded. Scores for redness and pain comprised none (0), moderate (1), and severe (2). Vitreoretinal triage was 
also used for conditions involving the posterior segment of the eye Table 1.

A flow chart explains how two methods of grading ophthalmic emergency were compared in the present study Figure 1.
The total waiting time was noted for each patient and group of patients in each color code category. Table 2 presents 

the times for eye care delivery in these groups, as well as the types of ocular emergencies.
To study the internal validation of triaging, 10% of the cases were assessed by two ophthalmologists who graded 

ocular emergencies without consulting each other. The agreement in grading ocular emergencies was 98%.
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Data were collected from the electronic health record of each patient and entered into an Excel® spreadsheet 
(Microsoft Corp., Redmond, WA, USA). After verification and removal of identifiable patient information, the data 
were transferred to Statistical Package for Social Studies (SPSS 25; IBM Corp., Armonk, NY, USA) spreadsheet. The 
number and percentage proportion and 95% confidence intervals were calculated for true ocular emergencies. Normally 
distributed determinants are presented as mean and standard deviation. Small sample or skewed distributions are 
presented as median and interquartile range (IQR). The agreement and disagreement rate of the two triaging methods 
for determining grades of ocular emergencies along with the kappa value were estimated. The nonparametric method and 
two-sided Kruskal Wallis P value were used to compare time spent in the emergency department by category of ocular 
emergency. P < 0.05 was considered statistically significant.

Results
The study sample was comprised of 1000 ocular emergency patients. Figure 2 presents the percentage of ocular 
emergencies by ophthalmic subspecialty. Three-fourth of them were of anterior segment subspeciality. Around 10% 
emergencies were related to vitro-retinal subspeciality. Hardly 1% of total ocular emergencies were related to pediatric 
ophthalmology.

The median wait time for patient registration was 14.4 minutes (IQR 9.5; 19.3). The median duration of an eye exam 
was 15.5 minutes (IQR 11.2; 20.2). The total median duration in the emergency unit was 92 minutes (IQR 56; 142). 
Table 3 presents the median and IQR of wait times based on ocular emergency codes. The time spent in the emergency 
unit was longest for patients graded as non-emergency, while patients with top emergencies spent the shortest time in the 

Table 1 Vitreoretinal Triage Adopted in Ophthalmic Emergency Care

Category Symptoms Description and Duration Triage Plan

VR1 Floaters+/-photopsia without visual 
Field loss > one month

Refer to GP* with request for referral to outpatient clinic

VR2 Floaters+/-photopsia without visual 
Filed loss < one month

Appointment in A&E** within one week

VR3 Floaters+/-photopsia with visual field loss Nil by mouth

Abbreviations: *GP, General practitioner; **A&E, Accident and emergency.

Patients attending ophthalmic emergency of a tertiary eye hospital 

Existing system of grading 
ophthalmic emergency

By ophthalmology resident 

Management of ocular emergency 
under the supervision of trainee fellow 

in a subspeciality of ophthalmology

Proposed ophthalmic triage to grade 
ophthalmic emergencies

By senior ophthalmologist masked of 
findings of existing system outcomes

Non-emergency    Score 0 to 1
Emergency            Score 2-3
Top-emergency     Score  4 +

Figure 1 Flow chart showing the existing system for patients with ocular emergencies and the proposed ophthalmic triage implementation.
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ER. We correlated the time spent for registration, examination, and total time in emergency by three grades of 
emergencies defined by triage system. The time spent in the emergency department varied greatly based on the type 
of emergency (Kruskal Wallis P = 0.018).

Table 4 presents the agreement of emergency grading by ophthalmology resident using the existing method to the 
ophthalmologist’s grading using the revised ophthalmic triage system. The percentage of agreement was 85.1% (95% CI: 
82.9–87.3). The rate of disagreement was 13.9% (95% CI: 11.8–16.0) (Kappa = 0.768). The conventional grading 
method seems effective in identifying non-emergent ophthalmic conditions. The proposed triage proved useful for 
distinguishing between the most urgent situations and emergencies.

Table 5 presents the agreement, disagreement, and kappa value of grading ocular emergency with both methods based 
on the subspeciality. Details of validity of anterior segment and vitreoretinal subspeciality are presented in Table 6. The 
difference in patients grouped into “emergencies” (34.3% vs 21.4%) and “top emergencies” (46.5% vs 60.4%) was 
significant (P<0.001). Uveitis (72%) had the lowest agreement and pediatric ophthalmology (100%) had the highest 
agreement.

74.2%

12%

4%

3.8%
2.7% 2.4% 0.9%

Anterior segment

Vitreoretinal

Oculoplastic

Neuro-ophthalmology

Uveitis

Glaucoma

Pediatric ophthalmology

Figure 2 Distribution of ocular emergency patients by ophthalmic subspecialties.

Table 2 Ocular Emergency Triage System Proposed for Validity Testing

Red (Less Than 10 Minutes) Green (Less Than 60 Minutes) Blue (Waiting for Availability)

1.Penetrating injury 1.Corneal abrasion 1.Painless diplopia

2.Chemical burn 2.Corneal /conjunctiva, foreign body 2.Flashes and floaters

3.Headache, sudden loss of visual acuity, elderly, giant cell arthritis 3.Orbital cellulites 3.Recent non-specific blurred vision

4.Painful third cranial nerve palsy, diplopia 4.Infectious conditions, adenovirus 4.Non-specific eye pain

5.Acute glaucoma 5.Corneal ulcer, abscess 5.Conjunctivitis

6.Crying babies with cloudy cornea 6.Welding flash 6.Trichiasis

7.Hypopyon 7.Retinal detachment 7.Cysts (except in children)

8.Severe eye pain 8.Hyphema 8.Phlyctenulosis

9.Intraocular foreign body 9.Recent surgery with complications 9.Blepharitis

Note: White code for none-eye emergencies.
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Discussion
The outcomes of this study indicate that using a triage coding method for classifying ophthalmic emergencies allowed for 
the reclassification of one of every eight emergencies previously classified as top emergencies using the existing system. 
We found that in the emergency unit of a tertiary eye hospital, the identification of non-emergent patients using the triage 
coding method and the conventional method was similar. The time spent in the emergency department by patients with 
ophthalmic conditions varied significantly depending on the ophthalmic emergency triage code. The validity of the 
ophthalmic triage coding system was highest in pediatric ophthalmology emergencies and lowest in patients with uveitis 
emergencies.

Table 4 Comparison of Grading Emergency Patients Using Ophthalmic Emergency Triage Coding System and Existing Method of 
Grading Ocular Emergency

All Emergency Cases (n =1000) Grading by Using Ophthalmic Emergency Triage Coding System

None Emergency Emergency Top Emergency Missing Total

Grading by conventional method None emergency 172 0 0 0 172

Emergency 0 214 0 0 214

Top Emergency 0 139 465 0 604

Missing 0 0 0 10 10

Total 172 353 465 10 1000

Table 5 Agreement of Ocular Emergency Grading by Revised Triage and the Existing Method Among 
Subspecialties of Ophthalmology

Subspecialties Number of Patients Agreement Rate Disagreement Rate Kappa

Anterior segment 678 85.8 14.2 0.746

Vitreoretinal 108 87 13 0.80

Oculoplastic 37 78.3 21.7 0.595

Uveitis 25 72 28 0.636

Neuro ophthalmology 35 82.9 17.1 0.680

Glaucoma 22 86.4 13.6 0.807

Paediatric ophthalmology 8 100 0 1.0

Table 3 Time for Registration, Eye Examination, and Total Time (in Minutes) Spent in the Emergency Unit, as Determined by the 
Ocular Emergency Triage Coding System

Ocular Emergency Code Registration Time (Minutes) Examination Time (Minutes) Time in Emergency Unit 
(Minutes)

Median Inter Quartile Range Median Inter Quartile Range Median Inter Quartile Range

Non- emergency (172) 14.9 9.38; 19.53 14.54 10.18; 19.36 1.35 1.0; 2.1

Emergency (353) 14.24 10.13; 18.54 15.4 11.51; 19.51 1.42 0.59; 2.37

Top emergency (465) 15.08 8.56; 19.26 16.30 10.38; 21.05 1.26 0.50; 2.19

Kruskal Wallis P = 0.018
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In the modern era of gaining information via the internet, eye patients and their families seek subspecialist 
ophthalmologists for eye treatment.11,12 This may also be the case for ocular emergencies arriving at a tertiary eye 
hospital. Prior research has shown the efficacy of ophthalmic triage.13–17 However, this may be the first research study 
with a large sample size to emphasize the necessity of subspecialty ophthalmic units being involved in ocular triage 
coding. Incorporating this ocular triage, particularly for vitreoretinal cases, in addition to anterior segment emergencies, 
would be useful for ophthalmology residents and ophthalmic nurses working in the emergency units.

In our research, there was 85% agreement between the triage coding system and the conventional system. By using 
both methods, all non-emergent cases were identified. There was a difference in the classification of emergencies into 
high emergencies and emergencies. In a study conducted at a different facility in the same city, using a Rome Eye 
Scoring System for Urgency and Emergency (RESCUE) triage coding system, it was reported that the triaging system 
had 99% sensitivity and 90% specificity in differentiating urgent and semi-urgent conditions from non-urgent 
conditions.16 D’Oria et al13 used an alphabetical triage score for ophthalmology (ATSO) and reported 91.4% sensitivity 
and 98.8% specificity indicating the reliable prediction of ocular emergencies. Rossi et al9 analyzed up to 160,936 ocular 
emergencies and reported that the Rome Eye System for Scoring Urgency and Emergency (Rescue) was highly reliable 
for grading ocular emergencies and determining admission for further care.

In our study, the ocular emergency coding system for patients with anterior segment and vitreoretinal disorders was 
75% and 80%, respectively. Management of ocular emergencies by subspeciality experts has become easier and more 
common.8 Consequently, the validity of such a subspecialty triage system is essential for establishing protocols and 
enhancing education on ophthalmic emergencies. Examples of triage systems to prioritize emergency patient treatment 
include brain injuries in children and patients at two United Kingdom emergency rooms.18,19

Previous studies indicate that participation of a senior resident in triage significantly improves the emergency 
department’s performance.20 However, the initiative’s cost-effectiveness must be examined before it can become standard 
operating practice.20 Although ophthalmologists were engaged in subspecialty eye care in our study, ophthalmologists 
and subspecialty fellows provided treatment of the main emergency.

The length of patient stays in the emergency unit of our eye hospital was more for non-emergency patients than those 
with top emergencies. This emphasizes the need to resolve non-emergent cases more rapidly via the rigorous imple
mentation of standard operating procedures. To expedite treatment, we suggest that top emergencies should be exempt 
from the registration process.

Table 6 Agreement of Ocular Emergency Grading by Revised Triage and Existing Method for Anterior Segment and Vitreoretinal 
Subspecialities

Anterior Segment Related Ocular Emergencies (n = 678) Grading by Using Ophthalmic Emergency Triage Coding System

Non-Emergency Emergency Top Emergency Total

Grading by conventional method Non-emergency 89 0 0 89

Emergency 0 130 0 130

Top Emergency 0 96 363 459

Total 89 226 363 678

Vitreoretinal Related Ocular Emergencies (n =108) Grading by Using Ophthalmic Emergency Triage Coding System

Non-Emergency Emergency Top Emergency Total

Grading by conventional method Non-emergency 13 0 0 13

Emergency 0 39 13 52

Top Emergency 0 0 43 43
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Increasing the number of personnel and resources available to respond to emergencies might minimize waiting times 
for examination and initial assistance. At the Mayo Clinic in the United States during the COVID-19 pandemic, 
telephone triage for ocular crises shortened wait times by 43 minutes.21

In another Saudi Arabian facility, a trial incorporation of RESCUE to simplify emergent ophthalmic care of patients, 
resulted in lowering emergency department wait times from a median of 46 minutes to 33 minutes.16 However, caution is 
recommended when incorporating initiatives that shorten emergency department wait times. Emergency patients should 
not be rushed through a comprehensive eye examination, particularly of the contralateral eye.

In all cases of ophthalmic emergency at our institutions, it is difficult to determine the reason for extended waiting 
and registration times. This is a rich area for study that might potentially save time. There is a propensity for eye patients, 
particularly those who arrive late for their appointments, to seek eye treatment in emergency departments.

The administration should be strict and encourage eye care professionals to transfer these patients to clinics so that 
emergency personnel may devote their entire attention and care to patients with actual ocular emergencies.

Due to the cross-sectional nature of this study, there are inherent limitations to be considered. One must be cautious when 
demonstrating the causal link between an outcome and its determinants. The subsample of subspecialty ocular emergencies 
was small; thus, it should be considered a trend regarding the validity of ophthalmic triage coding for these subgroups.

Conclusion
We noted that proposed triage system enables eye care providers to differentiate emergencies from top emergencies more 
effectively. Providing state-of-the-art services in a tertiary eye hospital, particularly in emergency situations, is challen
ging. Training ophthalmologists, mid-level eye care professionals, and supporting personnel to include adequate 
explanation and practical training, followed by monitoring and corrective measures, would further improve emergency 
eye care. Emergency personnel and patients anticipate timely treatment from subspecialists. Implementing subspecialty 
triage will be aided by more research with larger sample sizes.
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