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Abstract

Purpose: To evaluate and compare the efficiency and accuracy of telephone
triage of unscheduled eye care in relation to their respective roles (ophthal-
mologists, specialist nurses, staff nurses, and an Al system). Methods: In this
retrospective study, we evaluated 2581 unscheduled eye care telephone triage
forms from Singleton Hospital between 2022 and 2024. The four main data
cohorts were ophthalmologists (929 forms), specialist nurses (900 forms), staff
nurses (500 forms), and an Al system (ChatGPT-40), which evaluated 252
clinical details. The primary outcome measures were adherence to “traffic-
light” guidelines, rates of case escalation and de-escalation, and final triage
outcome (appointment/advice, etc.). Results: There was no statistical differ-
ence in the percentage of adherence to the “traffic-light” guidelines between
the three human groups. Specialist and staff nurses were significantly more
likely to escalate a case (7% and 8%, respectively, compared to 4% for ophthal-
mologists); however, this resulted in no additional out-of-hours work. Oph-
thalmologists had the highest rate of accurate diagnostics from provisional to
actual diagnosis being 46%, and managed the largest number of triage calls.
Both specialist and staff nurses stated they were stressed by the triage process
and also that casualty doctors frequently interrupted them while triaging,
much less so for ophthalmologists. The Al system showed some promise; how-
ever, it needed further refinement. Conclusion: Although the different staff
roles employed for telephone triage produce comparable patient outcomes,
there are significant differences in terms of case escalation, diagnostic accu-
racy, and the impact on the clinic’s workflow. The amount of stress both spe-
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cialist and staff nurses report experiencing with respect to triage, and the fre-
quency of interruption by casualty doctors, demonstrate a need to optimize
the system. The use of Al as a tool for future risk stratification appears prom-
ising; however, it will require additional development.
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1. Introduction

Demand for urgent and emergent eye care globally is creating significant stressors
for health-care systems worldwide. As illustrated in reports, urgent eye appoint-
ments are increasing annually by 3.8% - 7.9% [1] and are increasing exponentially.
This particular trend is especially evident in the UK, where visits to eye emergency
departments increased by 7.9% annually between 2010 and 2018. Projecting the
current trend, there may be a doubling of attendance by 2025 [2]. The increasing
volumes create a backlog of patients requiring specialist ophthalmology attention.
Furthermore, the increasing volumes are compounded by the problem of inap-
propriate care. Approximately 30% - 37% of patients attending an eye emergency
department could have been appropriately managed by a primary care provider
[3]. Therefore, there exists a substantial need for effective front door triage pro-
cesses to appropriately stratify patients and direct true emergencies to specialist
ophthalmologists in a timely manner and appropriately divert non-emergencies
to community or primary care providers.

Tele-triage is increasingly becoming the first point of contact for patients seek-
ing unscheduled care. Tele-triage creates several challenges. Triage clinicians, typ-
ically nurses, are making high-risk, high-stakes decisions solely based on what a
patient verbally describes as being wrong with them and are doing so remotely
without having the opportunity to visually examine the patient or obtain any type
of diagnostic imaging [3]. This remote assessment is further complicated by issues
including a patient’s difficulty articulating what is wrong with them, barriers to
effective communication, and the pressure of a high volume of unseen work [4].

According to The Royal College of Ophthalmologists and The College of Op-
tometrists, an urgent eye condition is “any condition that is of recent onset and is
distressing or is believed by the patient, carer or referring health professional to
present an imminent threat to vision or to general health.” [4]. The triage clinician
is often responsible for identifying those true threats and distinguishing them
from benign conditions. While nurse-led triage is an accepted model [5]-[7], there
is limited detailed data comparing the performance of different types of nursing
personnel (Ze., specialty vs. staff) to that of physicians (ophthalmologists), specif-
ically in the context of telephone triage.

Additionally, the emergence of powerful large language models (LLM) provides
a new and potentially useful option to assist or possibly even replace aspects of
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triage. The use of Artificial Intelligence (AI) to support or replace triage tasks
would represent a positive innovation for an overburdened system [8] [9].

The purpose of this research is to address this knowledge gap by comparing the
effectiveness, accuracy, and broader implications of unscheduled, in-hours eye
care telephone triage at a busy secondary care hospital. Our research uses a retro-
spective evaluation of triage performance, comparing the results of triage pro-
vided by ophthalmologists, specialist nurses who tend to have more experience
and are able to apply more interventional techniques (Band 6 - 7), and staff nurses
who are more senior than general nurses but not as advanced as specialist nurses
(Band 5), and an initial assessment of an AI system (ChatGPT-40).

2. Methods

This retrospective, comparative cohort evaluation took place in the Urgent Eye
Care (URCE) service of Singleton Hospital, a busy secondary care ophthalmology
department. All telephone triage forms submitted by clinicians and completed
during business hours between 2022 and 2024 were extracted from the hospital’s
electronic patient record system. Forms containing incomplete information or re-
lating to pre-scheduled follow-up appointments were excluded from the sample.
Using this exclusionary method, a total of 2581 eligible telephone triage sessions
were identified. Sessions were categorized into four subgroups based on the pro-
fessional completing the triage:
e Ophthalmologists: 929 triage sheets (sessions from 2023-2024).
e Specialist Nurses (Band 6-7): 900 triage sheets (sessions from 2022-2024).
o Staff Nurses (Band 5): 500 triage sheets (sessions from 2023-2024).
e AI (ChatGPT-40): 252 unique clinical details from 2023 sessions were pro-
cessed through the Al system.
Permission to conduct the study was granted by the Institutional Review Board
for the location where the study took place. All identifiable information was re-

moved from the data prior to analysis.

Measures and Data Analysis

The main outcome measures for comparison among the groups were: adherence
to “traffic-light” guidelines, case management (escalation/de-escalation), and fi-
nal triage outcome.

1) Guideline Compliance: Each session was assessed to determine if the clini-
cian followed the locally established in house “traffic-light” triage guidelines. This
protocol categorizes patients based on the self-reported signs and symptoms into
the categories of Immediate (Red), z.e., chemical injury, IOP > 40 mm Hg; Within
24 Hours (Amber), ‘e, acute anterior uveitis, IOP 30 - 40 mm Hg; and Stand-
ard/Non-urgent (Green), ie., corneal abrasion, IOP 24 - 30 mm Hg. A session was
classified as compliant if the final triage outcome (e.g., “book immediate appoint-
ment”) corresponded to the urgency level designated in the guidelines for the self-

reported symptoms.
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2) Case Management: Escalation was defined as a situation in which a triage
clinician directed a patient to a higher level of care than the guideline indicated
(e.g., booking an “Immediate” appointment for an “Amber” condition). De-esca-
lation was defined as directing a patient to a lower level of care or managing with
advice when the guideline indicated an in-person consultation.

3) Triage Outcome: The final outcome of each session was categorized into one
of the five possible categories: (1) Appointment booked (with urgency indicated);
(2) Self-management advised; (3) Prescription issued; (4) Referral to a General
Practitioner (GP); or (5) Referral to hospital Accident & Emergency (A&E).

4) AI Performance: Anonymized clinical summaries of 252 triage forms were
processed through ChatGPT-40. Additionally, to further assess the AI’s diagnos-
tic accuracy, a randomly selected set of 30 scenarios were tested. The AI’s recom-
mended diagnosis and treatment plan were compared to the final, consultant-ap-
proved diagnosis in the patient record. Additional testing was done with 3 cases
in which it was known that a human triage failed to adhere to the guidelines in
order to determine the AT’s ability to correctly identify the appropriate pathway.

5) Qualitative Data: Short, anonymous surveys comprised of Likert scale and
open-ended questions were sent to the triage nurses (n = 12) and casualty doctors
who consist of ophthalmology registrars and consultants working in urgent rapid
clinic for eyes (URCE) (n = 8) to gather perceptions regarding the degree of stress,
workload, and interprofessional communication associated with the triage process.

Chi-square tests were used to assess significant differences in the proportion of
adherence and escalation between groups. P-values less than 0.05 were considered

statistically significant. Themes in qualitative comments were analysed.

3. Results

Although the results of the study reveal that there were similarities in the use of
the “traffic light” guidelines amongst all of the groups of humans who used them,
the study found that there was a statistically significant increase in the use of the
guidelines amongst the senior nurses from 2022 through to 2024 (p < 0.0001).
This increase in usage was directly related to the implementation of a new digital
telephone triage template.

There were no statistically significant differences in the types of triage outcomes
that occurred among the groups of humans. Similarly, although there were some
minor differences in the non-appointment triage outcomes, all groups of humans
made similar numbers of bookings for in-person appointments. The only group
of humans that provided a greater number of “advice only” responses were the
ophthalmologists, while the greatest number of prescriptions were written by the
staff nurses. The prescriptions were typically for common conditions such as in-
fectious conjunctivitis and blepharitis.

Statistically significant differences in case escalation occurred between the two
groups of nurses and the ophthalmologists. The staff nurses and specialist nurses

escalated approximately 8% and 7% of the cases, respectively, while the ophthal-
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mologists escalated only approximately 4% of the cases. This was a statistically
significant difference (p < 0.01). Although there was a statistically significant dif-
ference in the rate of escalation of cases, there were very few cases that required
de-escalation. The rate of de-escalation was less than 2% and there were no statis-
tically significant differences in the rate of de-escalation among the various groups
of humans.

Although there were statistically significant differences in the rate of escalation
of cases amongst the groups of humans, the increased rate of escalation of cases
by the nurses did not result in an increased number of patients being sent to the
out-of-hours services or the general Accident and Emergency department. The
majority of the escalated cases were booked for in-hours appointments that were
deemed to be “safe” for patients with borderline conditions or conditions that
were suitable for advice.

Furthermore, when assessing the accuracy of the provisional vs actual diagnosis
among the healthcare professionals, ophthalmologists had the highest accuracy
with 46%, significantly higher than their colleagues specialist nurses and staff
nurses who had accuracy rates of 27% and 24% respectively (p < 0.05).

The performance of the artificial intelligence (AI) was variable in the test of the
252 clinical details. The more focused test of 30 random clinical scenarios demon-
strated that the AT had a diagnostic accuracy of 33.3% (10/30), based on whether
the AT’s suggested diagnosis and management plan matched the final consultant-
verified outcome.

Interestingly, 6 of the 10 correct cases were from scenarios that were originally
triaged by an ophthalmologist. This suggests that the performance of the Al is
heavily dependent upon the level of clarity, specificity, and clinical detail within
the input data.

Additionally, a separate, targeted test of the AI was conducted with 3 cases in
which the human triage was not compliant with the guidelines. The AI correctly
identified the appropriate, compliant pathway in 2 of the 3 cases and requested
additional information regarding the third case. This indicates a possible utility
for the AT as either a quality assurance tool or a real-time decision support tool.

A significant theme that emerged from the qualitative survey data was that tel-
ephone triage was perceived as “stressful” or “very stressful” by all of the nurse
respondents. The thematic analysis of the nurse respondents’ open-ended com-
ments highlighted that there were three primary areas of concern: (a) the high
volume of calls; (b) the uncertainty of making a clinical decision remotely (“not
enjoyable when I don’t know what I'm doing”); and (c) the high-stakes nature of
possibly failing to identify a sight-threatening condition [8].

In stark contrast, the casualty doctors perceived the URCE service as signifi-
cantly less stressful when an ophthalmologist was the designated healthcare pro-
fessional for triage. Additionally, the casualty doctors reported that when a nurse
was the designated triage, they received frequent interruptions to their own clin-

ics—approximately 4 - 6 per clinic session—to seek clarification, advice, or con-
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firmation of a triage plan. Conversely, the casualty doctors reported that they
rarely received interruptions to their clinics when an ophthalmologist was the des-
ignated triage.

This finding clearly indicates that while nurse-led triage achieves similar patient
outcomes, it produces a “hidden workload” and imposes a significant cognitive
burden on clinic-based medical staff, a well-documented factor contributing to
clinical errors [9] [10]. Moreover, several of the doctors indicated that they would
“frequently” or “almost always” conduct a full re-assessment of a case that was
triaged by a nurse prior to providing treatment, a practice they felt was unneces-

sary when treating cases that were triaged by an ophthalmologist.

4. Discussion

Overall, the present study offers a unique and multifaceted comparison of tele-
phone triage performance in an urgent eye care setting. The main finding of the
present study was that, despite the fact that ophthalmologists, specialist nurses,
and staff nurses achieved similar levels of compliance with the “traffic-light”
guidelines and similar levels of final patient outcomes, there were many significant
differences in terms of clinical practice, diagnostic accuracy, and system-wide ef-
ficiency.

The substantially higher rates of escalation of cases by nurses (8% and 7%, re-
spectively) are likely due to the combination of the self-reported stress and clinical
uncertainty [8] experienced by nurses in the present study, along with the existing
literature documenting that clinicians experiencing clinical uncertainty or pres-
sure will frequently engage in defensive practice, including lowering their risk
thresholds [11]. In the context of the present study, this means that the nurse-led
triage process includes an increased tendency to elevate borderline cases to an in-
person appointment, thus producing a “safe” decision for both the patient and the
practitioner. While this is not necessarily a negative finding—it does indicate a
safety-first culture—it has clear implications for service efficiency, including
transforming what could have been “advice-only” cases into appointments that
occupy clinic capacity.

Perhaps the most important finding of the present study is the significant and
heretofore unmeasured downstream effects of the triage process on the larger clin-
ical workflow. The qualitative data collected from the doctors regarding the fre-
quency of interruptions and the necessity to “re-triage” patients quantitatively
document a substantial duplication of effort and a significant cause of clinical in-
efficiency [12] [13]. Thus, while the patient-facing outcomes of the nurse-led tri-
age process appear to be equivalent to those produced by the ophthalmologist-led
triage process, the “cost” in total staff time and cognitive load for the nurse-led
triage process is significantly higher.

Furthermore, the stress reported by 100% of the nurses in the present study
represents a critical finding in itself, indicating a service model that is creating

unsustainable pressure on staff [14].
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As anticipated, the ophthalmologists demonstrated superior diagnostic accu-
racy and lower escalation rates in comparison to the nurses. This is consistent with
the expectation that the ophthalmologists, as specialists, have received more ex-
tensive and specialized training [15] [16]. Nevertheless, utilizing consultants or
specialist registrars to answer all initial telephone triage calls is likely an expensive
and unsustainable model for most public health systems. As such, the present
study identifies the fundamental conflict in urgent care: the most diagnostically
accurate triage is often the least cost-effective resource for the role.

While the performance of the Al system was variable in the test of 252 clinical
details, the performance of the AI system was variable in the test of 252 clinical
details. The more focused test of 30 random clinical scenarios demonstrated that
the AT had a diagnostic accuracy of 33.3% (10/30), based on whether the AI’s sug-
gested diagnosis and management plan matched the final consultant-verified out-
come.

Interestingly, 6 of the 10 correct cases were from scenarios that were originally
triaged by an ophthalmologist. This suggests that the performance of the Al is
heavily dependent upon the level of clarity, specificity, and clinical detail within
the input data.

Additionally, a separate, targeted test of the AI was conducted with 3 cases in
which the human triage was not compliant with the guidelines. The AI correctly
identified the appropriate, compliant pathway in 2 of the 3 cases and requested
additional information regarding the third case. This indicates a possible utility
for the Al as either a quality assurance tool or as a real-time decision support tool.

A significant theme that emerged from the qualitative survey data was that tel-
ephone triage was perceived as “stressful” or “very stressful” by all of the nurse
respondents. The thematic analysis of the nurse respondents’ open-ended com-
ments highlighted that there were three primary areas of concern: (a) the high
volume of calls; (b) the uncertainty of making a clinical decision remotely (“not
enjoyable when I don’t know what 'm doing”); and (c) the high-stakes nature of
possibly failing to identify a sight-threatening condition [8].

In stark contrast, the casualty doctors perceived the URCE service as signifi-
cantly less stressful when an ophthalmologist was the designated triage. Addition-
ally, the casualty doctors reported that when a nurse was the designated triage,
they received frequent interruptions to their own clinics—approximately 4-6 per
clinic session—to seek clarification, advice, or confirmation of a triage plan. Con-
versely, the casualty doctors reported that they rarely received interruptions to
their clinics when an ophthalmologist was the designated triage. Nevertheless, it
is also important to highlight the limitation of this study. Particularly in these
qualitative findings being obtained from a relatively small pool (12 nurses, 8 doc-
tors) and therefore its generalisability being weak.

This finding clearly indicates that, while nurse-led triage achieves similar pa-
tient outcomes, it produces a “hidden workload” and imposes a significant cogni-

tive burden on clinic-based medical staff, a well-documented factor contributing
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to clinical errors [9] [10]. Moreover, several of the doctors indicated that they
would “frequently” or “almost always” conduct a full re-assessment of a case that
was triaged by a nurse prior to providing treatment, a practice they felt was un-

necessary when treating cases that were triaged by an ophthalmologist.

5. Conclusion

Unscheduled eye care telephone triage is a demanding and high-stakes role asso-
ciated with significant stress for nursing staff and considerable workflow inter-
ruptions for clinic-based doctors. This study demonstrates that while ophthalmol-
ogists, specialist nurses, and staff nurses can all perform this triage to a similar
standard of safety and patient outcome, this apparent equivalence is misleading.
It masks crucial differences in diagnostic accuracy, case escalation, and system-
wide efficiency. The high stress on nurses and the hidden workflow burden on
doctors are not sustainable. To build a more resilient and efficient service, future
efforts should focus on alternative, multidisciplinary staffing models, such as the
integration of optometrist-led triage, and the continued development of AI tools

to support, rather than replace, clinical decision-making.
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