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Abstract

Background During the COVID-19 crisis, a new nurse and doctor-led telephone triage model of care was evaluated as a
method of prioritising essential visits to the ophthalmic accident and emergency department in the Royal Victoria Eye and
Ear Hospital. This new method of service is known as “Telehealth” or “E-Health”.

Aims To assess the safety and efficacy of a Telehealth model of care ultilised during the COVID-19 pandemic.

Methods A prospective study was undertaken in the Royal Victoria Eye and Ear Hospital where the telephone triage records
were examined over a 28-day period during the COVID-19 pandemic from 19 March 2020 to 16 April 2020 inclusive.
Results During this period, 1120 telephone calls were received by the call centre. A total of 739 patients attended the emer-
gency department over the 28-day period compared to 2247 during the same period in 2019.

Conclusion To reduce risk of transmission, the COVID-19 pandemic has necessitated novel ways of interacting with patients
and sharing healthcare information. Our new mode of service provision in the RVEEH portrays the effectiveness of Tel-

ehealth. This study gives us further scope to improve this model of care into the future.
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Introduction

The Royal Victoria Eye and Ear Hospital (RVEEH) is a spe-
cialised hospital for ophthalmic and ENT conditions. Prior
to March 2020, the ophthalmic emergency department (ED)
provided a 7-day walk in service from 9 a.m. to 7 p.m. and
a 24-h on-call emergency service. On average, the oph-
thalmic ED department assessed 100 patients per day and
over 30,000 patients per year [1]. The provision of efficient
medical care to patients proved to be a challenge with such
high numbers due to safety and staffing issues. Historically,
all patients were first triaged by a casualty nurse and then
were assessed by NCHDs or community ophthalmologists
on site. There is restricted space in both our waiting room
(which measures 40 m? with a capacity for 14 chairs) and
our clinical areas, and it was common for three doctors to
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examine their patients in a room measuring 15 m?, a prac-
tice which was not feasible during the COVID-19 pandemic.
It was not unusual for patients to wait for 68 h, often for
non-emergency conditions such as dry eyes or blepharitis.
Patients were either self-referred or referred by their GP,
optometrist, or another hospital in the catchment area [2].
The COVID-19 outbreak, which began in December
2019, presented a significant challenge for the entire world.
The pandemic had its initial impact on the healthcare set-
ting in March 2020. The large number of cases worldwide
has prompted the HSE to introduce measures to curtail non-
essential visits to hospitals. In line with this, the RVEEH has
initiated a care delivery system involving information and
communications technologies called Telehealth, primarily a
nurse-led telephone triage system. As of 16 March 2020, an
appointment only service came into operation.
Telemedicine is the utilisation of technology to provide
healthcare services to patients who are at a distant location
with respect to the healthcare provider [3]. Rather than being
a single technology, telemedicine is part of a wider process
or chain of care. It has been assumed that telemedicine can
improve this chain of healthcare provision and thus enhance
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the quality and efficiency of patient care. Telemedicine can
further increase the fairness and equality of the distribution
of health services, because the accessibility of care, espe-
cially in remote areas, can be improved.

Our model of Telehealth was primarily a nurse-led phone-
in triage system. The service is run by an experienced sen-
ior nurse, which met one of the following criteria: (1) an
advanced nurse practitioner (ANP), (2) clinical nurse spe-
cialist, (3) nurse with a post-graduate diploma with 6-month
ED experience or (4) a general staff nurse with 2-year ED
experience. There were two nurses along with one NCHD/
consultant on the telephone triage telephone line from 8 a.m.
to 8 p.m. daily.

Patients can access the service by contacting the dedi-
cated telephone triage number, or their GP can refer them
electronically via Health Link. All patients had a tele-
consultation prior to their appointments. Health Link is
a messaging service that allows patient information to be
securely transferred between hospitals and medical practi-
tioners. Patients are initially registered by the administra-
tion staff. The triaging team then ring all registered patients
and conduct a conversation with the patient regarding their
signs and symptoms.

Embedded into the service is the ability to email photos
to a dedicated email address to assist with clinical decision
making.

Based on the telephone conversation, the triaging member
of staff will determine if the patient needs advice, a physical
appointment or a referral to a different hospital or service.
In some situations, it may be deemed necessary to send a
prescription to the patient. This can be emailed to an appro-
priate pharmacy via Healthmail as required. The new model
of care was shared with the Ireland East Hospital Group
(IEHG), and an emergency ophthalmic guideline was devel-
oped ensuring standardised care across the IEHG.

The aim of this study is to determine the safety and effi-
cacy of the new telephone triage service that was introduced
to the ED. The future value of this study is to ensure that
the Telehealth model ensures appropriate referral to the ser-
vice, is safe and effective and will reduce patient flow times
through the department.

Method

A prospective study was undertaken, authorised by the insti-
tutional review board in the RVEEH ED from 19 March to
16 April 2020. All ophthalmic patients registered by the
telephone triage system were enrolled in the study. The
inclusion criteria were patients who self-registered, referrals
by GPs (general practitioners), opticians and other hospi-
tals. The exclusion criteria were ear, nose and throat (ENT)
patients and duplicate patients. Control data was obtained
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by comparing results to the number of ED attendees in the
same period in 2019. An episode counted as a telephone
call to the dedicated triage number. The following informa-
tion was collected from the triage notes: urgency of referral,
patient demographics, reason for referral, suspected nurs-
ing diagnosis, whether a picture was sent, triage time for
appointment if granted, diagnosis by NCHD (non-consultant
hospital doctors) and follow-up outcome. All information
obtained and information given was recorded on either the
telephone triage sheet, ED card or the patient’s healthcare
record and scanned into the Informa patient episode record-
ing system. Statistical analysis was collated and preformed
using Microsoft Excel in conjunction with the Data Analysis
ToolPak add-in feature.

To determine efficacy, we compared the number of
patients seen in the emergency department from 19 March to
16 April 2020 with the number of patients seen in the same
period in 2019. To prove that the implementation of the Tel-
ehealth triage system was safe, we looked at the number
of patients who called the service and were initially given
advice over the phone from a triaging member of staff but
who later rang back again with worsening symptoms requir-
ing an appointment in the emergency department. Figure 1
illustrates the flow process involved in triaging. Figure 2
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b. Nonspecific pain

c. Gradual loss of visual VA
d. Children

Fig.2 Triage categories

shows us the triaging categories used by nursing staff to
prioritise patient’s needs.

Results

Patient demographic data showed a 51%/49% male-to-
female ratio, with the mean age of 50 years.

Fifty-one percent of patients presented from South Dub-
lin, 15% North Dublin and 34% from outside Dublin (Graph
1). The total number of calls received over the 28-day period
was 1120. Sixty-three of these were self-referrals, 15% were
referred via their GP, 1% by opticians and 3% by other hos-
pitals (Graph 2, 3).

There were 1120 episodes (i.e., calls to the triage num-
ber/referrals from Health Link, opticians or other hospi-
tals). Of the 1120 episodes, 79 patients made 2 calls to the
service, 1 patient made 3 calls to the service and 3 patients
initially called the triage number and were registered by
the secretarial staff but did not respond when the nursing
staff called them back. One hundred seventy-nine notes
or charts were unobtainable. Sixteen ENT calls/patients
were excluded as were any OPD queries resulting in 898
patients. There was an average of 55-60 calls a day peak-
ing at 77 with an average of 37.5 patients been seen daily
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Graph 2 Source of referral

Monday-Friday. On Saturdays, initially 20-38 calls with
14 patients seen and Sunday 20 calls and an average of 10
patients seen.

Figures 3, 4 portray the number of patients falling under
each triage category along with the suspected diagno-
sis. Acute emergencies accounted for 2.5% of all patients
seen. Fighteen percent of patients who contacted our ser-
vice required an appointment on the same day while 34.5%
required an appointment within 3 days. A further 33%
required general advice and finally nursing staff sought
advice from NCHDs for 12% of cases. These patients were
initially discussed by the triage nurse with the NCHD/
consultant prior to deciding whether an appointment was
required. There were 7 emergency admissions over the
28 days: 5 retinal detachments, 1 retinal tear and 1 optic
neuritis.

The validity of diagnosis was negatively highlighted in 8
patients who were initially diagnosed by the telephone triage
staff as one condition but who subsequently called the ser-
vice on a second occasion and were offered an appointment.
At this emergency department consultation, their diagnosis
and treatment differed from their initial diagnosis (0.8%)
(Fig. 5).

Patient flow times through the department were evalu-
ated. The time taken from check-in to being assessed by the
nurse 15 min.
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Discussion

This study demonstrates a significant decrease in the num-
ber of ophthalmic emergency department visits over the
initial months of introducing a Telehealth service model in
the Royal Victoria Eye and Ear Hospital. A total of 739
patients were physically seen the emergency department in
a 4-week period in comparison with 2247 patients seen in
the equivalent period on 2019. This represents a reduction of
67.1%. A total of 1120 calls were made to the triage service
during this period. Whilst there is without doubt a reduc-
tion of one-third of patients attending the department, this
is associated with the confounding factor that the number of
patients visiting any hospital facility was drastically reduced
during the first wave of the COVID-19 pandemic due to the
fear of spreading or contracting the highly contagious virus.
Going forward as more people become vaccinated, this fear
will no doubt dissipate.

For evaluation of safety, we examined the number of
patients that had the wrong diagnosis or suffered misman-
agement as a result of Telehealth. This consisted of eight
patients who made further contact with the triaging service,
after their initial consultation did not lead to resolution of
their symptoms. This subsequently required them to attend
the emergency department for a physical examination. The
overall rate of misdiagnosis was 0.8% which could lead to
long-term ocular morbidity.

Glaucoma AAG 1 AAU 55 Flashes and floaters getting worse | 27
TIA LOVA 1 Keratitis 20 Abrasions 82
Blurred unilateral vision >dhrs | 3 Blunt Trauma 5 B 100
Head trauma 1 Severe injection 15 BS s
Chenical injur 15 Acute injury 1 Trichiaois s
Total 21 Periocular trauma 2 513 8
Corneal perforation 1 PVD 58
HSK. 20 Total 283
HSV. 9
HZ0 7
Orbital floor fracture 3
Recent surgical 9
Total 147
Blepharitis 31 Nonspecific blurred VA 46
C 58 L blurred VA 1
Non infected cysts 74 Gradual VA loss 21
Chemosis 1 Sudden diplopia 1
SCH 32 Nonspecifie pain 19
Dry eyes 72 Medication queries 5
Other 3 Children 2
Total 271 Total 97

Fig.4 Triage categories with suspected diagnoses
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However, safety is a difficult parameter to measure whilst
using a Telehealth method. Other studies which looked at the
safety of Telehealth models made direct comparison between
a control group using the traditional model of care and the
new Telehealth model. For example, Muller et al. [4] evalu-
ated long-term treatment outcomes and safety of telemedi-
cine consultations for non-acute headaches in a Norwegian
population. Patients were randomised to traditional physi-
cal examination or a teleconference meeting. Patients were
then followed up with a questionnaire at 3 and 12 months
to evaluate for the resolution of symptoms. Chen et al. [4]
evaluated the safety of Telehealth in poorly controlled type
2 diabetes mellitus patients in Taiwan. This study compared
treatment results of patients receiving additional Telehealth
treatment and controls receiving only conventional treat-
ment. Both of these studies therefore had a control group to
evaluate safety. Unfortunately in setting up the new triage
service in the RVEEH hospital, due to the sudden emergence
of the COVID-19 into society and the urgency in which the
service was set up, it was not possible to create a control
group. Therefore, we can only extrapolate safety from the
low number of patients that needed to re-access the service
on a subsequent phone call. Going forward, further safety
parameters should be put in place to consistently evaluate
the safety of the service.

Whilst this is a new patient service for the RVEEH, tri-
aging systems are widely used worldwide to identify and
treat patients with the highest clinical need. On accessing the
literature, a number of articles were found which described
similar services as is provided in the RVEEH. An important
example was the creation of a virtual eye casualty in Moor-
fields Eye Hospital in London. This was introduced in March
2020 and utilised a platform supporting patient to doctor
live video consultations. On this platform, suitable patients
contacted nurse-led telephone lines and if deemed appropri-
ate were directed towards the video service. This was then
staffed by 3—5 ophthalmologists. An audit was undertaken
in the first 6 weeks of use during which 331 video consults
occurred. It was found that 78.6% of patients avoided hos-
pital attendance by undertaking in a video consult. Follow-
ing video consultation, 21.4% were found to need hospital
review. Moorfields eye casualty attendance reduced from
250 patients per day to an average of 64. An average of 38
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patients were initially seen via the video consultation system
in the first 12 days. This number increased in 150 daily later
in its introduction [5]. For the purposes of emergency eye
care, triaging ensures that those with the highest clinical
risk are seen urgently and in a hospital setting and those with
lower clinical risk are streamed to self-manage or are seen
in a more appropriate setting and timing [6]. Triaging also
helps to increase patient flow through the department. The
initial check-in to the time that the patient was first assessed
by a nurse fell from 35 min in pre-COVID times to 15 min
on setting up this service. This was largely due to patients
arriving at the hospital at a specified appointment time.

Whilst this new triage system has proven extremely effi-
cacious, it does not come without fault which going forward
can be improved on to maximise patient care. Firstly, the lit-
erature indicates cautionary tales regarding the cessation of
walk-in services which failed due to lack of engagement with
the wider community, i.e. GPs/COPs (community ophthal-
mic physicians) local optometrists, hospitals, etc. How-
ever, it has been shown that communication, education and
access to the service are keys for its successful continuation.
To this end as of 13 July 2020, the presence of a dedicated
ophthalmic NCHD was initiated as part of the Telehealth
team which enabled doctors in the community to discuss
patients, doctor to doctor. This dedicated resource facilitates
medical review call backs, better gatekeeping and decision
making to ensure appropriate referrals from the community.
Senior medical doctors dedicated to Telehealth, who can
review appointments and develop clear access routes to sub-
specialties, have the ability to improve efficiency and opti-
mise capacity in the triage setting. It is also important going
forward to upskill community GPs and optometrists in basic
ophthalmic knowledge. This has been cited as beneficial in
previous studies to improve triaging [7].

Secondly in this modern era, physicians are increasingly
aware that electronic medical records can help to improve
communication in both referrals and feedback processes. It
eliminates difficulties finding notes and ensures continuity
of care. However from our study, we can see that 179 charts
were unavailable for review at the time of data retrieval.
Further investment in the electronic patient record system
is necessary going forward. Leading on from this further
investment is required on the hospital’s website to ensure as
much information is available online as a source of support
to patients. In line with the people strategy, patients, staff
and the wider community will be involved in the design and
delivery of the service as it moves forward [8]. This has
begun with a patient survey carried out on 15 September
2020 which indicated that all patients had positive experi-
ences with one indicating it was an excellent experience.

Lastly, the funding of this new service has yet to be prop-
erly addressed. To date, there is no charge for professional
advice or prescriptions sent to patients who are not required

to attend the ED. This requires further exploration with the
hospital group to ensure that it is viable going forward.

This has been a major organisational change for staff and
patients. Access, evaluation and engagement around opera-
tional issues and staff well-being are paramount and will add
value to staff dedicated to this service.

Additional remodelling will be necessary going forward
to ensure effective utilisation of the service as this data was
acquired during the early phases of the pandemic when
patient demand was drastically suppressed.

Conclusion

Following the emergence of the COVID-19 pandemic, the
ED department in the RVEEH has been limited by infra-
structure and social distancing constraints with capacity for
only 50 ophthalmic appointments a day, which is 50% of the
previous capacity. With many eye diseases rising sharply in
prevalence with increasing age, this will continue to be a
growing demand for ophthalmic emergency services. Tel-
ehealth is the way forward to ensure that the right patient
gets the right service by the right staff at the right time.
This study supports a new innovative model of care and
demonstrates the safety and effectiveness of nurse-led tri-
age. Nurse-led telephone triage is only the beginning.Further
investment in workforce planning, senior medical involve-
ment, communication, strengthening community links and
digitalisation with emphasis on audit, data collection, out-
come measures and virtual platforms will ensure that Tel-
ehealth is the future of safe quality healthcare in ED in the
Royal Victoria Eye and Ear Hospital.
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