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post-coronavirus era
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ABSTRACT
173,766 New Zealanders suffer from visual impairment. The associated health-system costs are $523 million
in total, or $3,008 per person. Yet eighty percent (80%) of blindness is avoidable if detected on time. Public
health services have an increasing workload but are also limited by material and technical resources.
Optometry practices continually increase referrals (up to 100% in one year) that cannot be solved on time,
reducing the efficiency of the service. Teleophthalmology works by improving the efficiency of screening
and monitoring and integrating eye healthcare and by decreasing referrals by up to 40%.

O

ffering excellent quality care to the
population via our public healthcare
system is one of our national priorities. To seek consultation from an ophthalmologist, patients usually make an appointment with an optometrist (or a general
practitioner (GP)) before being referred. The
continuously growing number of referrals
from optometry practices (more than 100%
in one year1) increases pressure on the public
service. Telemedicine systems are an opportunity to implement new solutions and
optimise eye care in the post-coronavirus era.
New Zealand patients receive government-funded care from ophthalmologists
in the public sector. Patients typically visit
an optometrist or GP to be referred to an
ophthalmologist for further consultation. In
the private sector, optometry practices are
increasing the pressure of the public service
with a continuously growing number of
referrals.1 In some cases, referrals increased
100%1 in a year, representing, in the
Auckland District Health Board (DHB), more
than 1,000 patients per month. There are no
practical solutions for this situation, and the
sustainability of the system is at risk. Because
there are many referrals, it is a challenge to
review all patients in a timely manner.23
In 2020, before the coronavirus pandemic,
more than 14,250 people within the Counties
Manukau DHB were waiting to see an
ophthalmologist.4 The worst scenario is
when patients are lost to follow-up, which
happens in up to 38%5 of cases, even in high-

risk-of-vision-loss conditions. This situation
is particularly problematic in elderly people,
diabetics with comorbidities and specific
collectives, such as the Māori population,
who face greater barriers to accessing the
healthcare system.
The extra work inadvertently causes
delays in clinic appointments and leads to
vision loss in patients with chronic ocular
diseases.3 Our public healthcare system
is facing increasing financial expenses to
deliver quality eye care.23 Telemedicine
offers one opportunity to implement new
solutions.6

Coronavirus pandemic

A large portion of ophthalmology patients
are at high risk for coronavirus mortality
(patients with macular degeneration aged
85 years or more, people with diabetes
and patients who are immunocompromised). Consequently, ophthalmic services
reduced in-person consultations to minimise
potential exposure to the disease for the
eye care providers and at-risk populations.
A recent international survey suggests that
ophthalmology has been the most affected
medical specialty, with a decrease of 79%
in the number of visits.7 For these reasons,
delays in ophthalmology appointments
significantly worsened, probably resulting
in vision loss.8 It is a priority to restart our
services as soon as possible. In New Zealand,
because of the coronavirus pandemic, an
estimate of more than 40,000 patients have
had been their appointments postponed.
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(The estimate comes from extrapolating
the effect of lockdown in the Southern DHB
across the New Zealand population).

Inequalities in health and remote
patients

New Zealand has a vast territory with a
significant number of patients in rural and
isolated areas. These people have limited
access to health services, medical shortages
and constrained financial resources.
Receiving medical care implies travel to
urban areas, which costs time and money.9
Isolated communities suffer complications
of eye diseases more than urban populations9 due to inequitable access to public
healthcare resources. Furthermore, there are
gaps in the efficiency and quality of eye care
services,9 creating dissatisfaction with the
provision of care.9 Disadvantaged patients in
urban areas are also isolated due to poverty,
social conditions, ethnic discrimination, prejudice, cultural ethics and religion,9 especially
Māori, Pacific people and people with lower
socioeconomic status, who experience highly
inequitable health outcomes.

New Zealand ophthalmology
challenges

Our eye healthcare is challenged with
offering equitable and efficient eye care at a
sustainable cost. The Eye Health Workforce
Service Review10 established the need to
create a clinical eye network for integrating
New Zealand’s clinical health services at the
primary, secondary and tertiary levels. To
increase access to health services, optimise
workforces and develop innovative eye
health roles, eye health screening should be
standardised.
The way to improve our eye and vision
healthcare is to integrate healthcare professionals’ services into the ophthalmologists’
practices. By offering devices to obtain
and share clinical data between eye health
professionals, we can deliver an optimised
service to the community. New Zealand
is continuously improving, and has some
pioneer experiences.11

What is teleophthalmology?

Teleophthalmology is the use of telecommunication and information services
to remotely deliver eye healthcare. This
includes telephone consultation, live video-

conferencing, telemonitoring and mobile
healthcare.12
There are three main modalities of
teleophthalmology. (1) Store and forward
technology is the most common. Images and
documents are taken and forwarded to the
ophthalmologist for review. For example, an
ophthalmologist reviews slit lamp or retina
images. (2) Real-time telemedicine offers
video consultation in real time, similarly to
an in-person office visit. (3) Remote monitoring allows a distant follow-up.
Teleophthalmology helps with screening,
diagnosing and monitoring patients, and
includes, among others: (1) acute services:
triage, diagnosis and treatment; (2) monitoring and follow-up on some conditions;
(3) offering explanations to patients; (4) eye
screening services.
A web-based application allows the user
to remotely send information (eg, retinal
images and patient data). Telehealth options
must be implemented properly to minimise
security risks. The software communication
structure guarantees the protection of the
data, which are secured and encrypted. The
data are anonymised and they are reviewed
by an ophthalmologist who looks for signs
of pathology and decides the management.
Analysed images and reports are forwarded
to the user. Teleophthalmology can screen,
refer, and monitor patient eye care while
focusing on patient needs. There are
different platforms available that can
integrate with existing platforms for coordination with the hospital.

Teleophthalmology evidence

There is a high level of agreement between
optometrists who use teleophthalmology
and conventional examination.13,14,15,16 The
agreement can be as high as 100% in retina
disorders such as diabetic retinopathy and
age-related macular degeneration,17 and
agreement can be above 87% in cases of
glaucoma.14,16 The implementation of teleophthalmology services may decrease the
number of referrals to a hospital-based eye
services by 40%,18,19 and the actual benefits
may vary depending on a large number of
factors.
Teleophthalmology could lead to significant savings in time and travel expenses.
In a pilot study connecting hospital
ophthalmologists with optometrists, 96%
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of patients were satisfied, mainly because
of a reduction in travel (96%), cost (92%)
and time (92%).20 In addition to the eye care
application, advantages of digital imaging
systems include short examination time,
electronic medical images and the ability
of non-ophthalmologists to screen for eye
diseases.6 Teleophthalmology provides
secondary specialist advice in the diagnosis and management of difficult cases.21 It
also supports real-time tele-mentoring and
-teaching. The economic analysis supports
the evidence of the cost-effectiveness of
teleophthalmology for diabetic retinopathy
and glaucoma.22 Increasing screening could
improve accessibility, especially for rural
and remote populations.22

The impact of eye diseases

Loss of vision has a devastating effect on
daily life.52 It is difficult to perform basic
physical and social tasks24 and complicates the management of other conditions.
Depression is 3.5 times higher25 in people
with moderate to severe vision loss, and
dementia progresses more rapidly. Loss of
vision increases the risk of falls, multiples
the risk of fractures by 2.5 times, creates
dependence and causes 4.23 times more
admissions in nurse homes.26
In New Zealand, we have 173,766 New
Zealanders suffering from vision loss.
The disability’s healthcare costs are $523
million in total, or $3,008 per person.27 Most
vision loss is preventable or treatable. The
most common causes of blindness in New
Zealand are macular degeneration (48%)
and glaucoma (16%).27 Eighty percent (80%)
of blindness is treatable and/or preventable,
according to the World Health Organization.28 Strategies for restoring sight
and preventing blindness are among the
most cost-effective healthcare interventions
worldwide.28

Limitations

Improvements in technology-based
services have decreased connectivity
problems and storage limitations.
Nevertheless, there are important limita-

tions.29 The cost of ophthalmic imaging
equipment and hardware can be prohibitive, and the spending may be inefficient.
Also, teleophthalmology in the outpatient
setting relies on the coordination of services
to benefit from the evaluation. The currents
structures are already overburdened to
perform additional tasks and ensure patient
compliance with recommendations.
Medical perspectives must adapt to
teleophthalmology services. The evaluations
can be difficult; 59% of ophthalmologists
reported low confidence when making decisions based only on images. The follow-up of
chronic conditions can be complicated. Also,
medical liability is a reason for concern.
Successful application of teleophthalmology requires the development of
efficient structures and consistent training
of the involved personnel. Improving image
processing and integration of patient’s
medical care teleophthalmology may
improve results.30

Conclusions

Telemedicine has the potential to increase
access to care, decrease costs and improve
adherence to evidence-based protocols.
Teleophthalmology may optimise the
referrals and help to offer a more efficient
service on time. Properly implemented,
we anticipate perhaps a 40% decrease in
the number of referrals to public ophthalmology services in New Zealand, which
would improve the workflow in ophthalmology departments of public hospitals by
about 20%. Connectivity solutions can help
offer better eye healthcare by exploiting the
benefits of teleophthalmology for remotely
screening, referring and monitoring patients
and integrating the services provided by eye
health professionals. Now is the moment to
implement innovations so as not to leave
anyone behind. As remote consultations
become available, healthcare organisations and clinicians will have to re-evaluate
traditional care delivery models while still
ensuring that evidence-based protocols
improve outcomes.

141

NZMJ 9 July 2021, Vol 134 No 1538
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

viewpoint

Competing interests:

Ruth Large declares: I am the Chair of the New Zealand Telehealth Leadership Group, which is
advisory to the Ministry of Health unrelated to decisions regarding funding. I am the Chief Clinical Officer for Whakarongorau Aotearoa (formerly known as Homecare Medical), which supplies the Ministry of Health contracted services. such as Healthline, COVID line and 1737. There
are no direct relationships to ophthalmology service supply in the either of these two roles.

Author information:

Francesc March de Ribot: Dunedin Hospital, University of Otago,
Dunedin School of Medicine.
Anna March de Ribot: Dunedin Hospital, University of Otago,
Dunedin School of Medicine.
Kelechi Ogbuehi: Dunedin Hospital, University of Otago,
Dunedin School of Medicine.
Ruth Large: Information services and virtual health care.

Corresponding author:

Francesc March de Ribot
march.professor@gmail.com

URL:

www.nzma.org.nz/journal-articles/teleophthalmology-in-the-post-coronavirus-era-open-access
REFERENCES
1. Ministry of Health Ophthalmology Service
Demand. Official Responses
H201903332 Https://
Www.Health.Govt.Nz/
System/Files/Documents/
Information-Release/
H201903332.Pdf.
2.

3.

4.

Hannah Martin. Thousands
of Aucklanders Wait for
Overdue Specialist Eye
Appointments Feb 26
2020. Press Https://Www.
Stuff.Co.Nz/National/
Health/119779366/
Thousands-of-AucklandersWait-for-Overdue-Specialist-Eye-Appointments.
Dr James Stewart, Kate
MacIntyre. Review of 34
Ophthalmic (Eye) Incidents
in the Southern DHB
(SDHB) Identified in the
Period 1 July 2015 to 30
September 2016. Https://
Www.Southerndhb.Govt.
Nz/Files/20058_2017
05171408581494986938.Pdf.
Amy Wiggins. More than
20,000 People Overdue for
Eye Treatment. 21 Aug,
2017. Press Https://Www.
Nzherald.Co.Nz/Nz/News/
Article.Cfm?C_id=1&objectid=11908350.

5.

Obeid A, Gao X, Ali FS,
Talcott KE, Aderman
CM, Hyman L, Ho AC,
Hsu J. Loss to FollowUp in Patients with
Proliferative Diabetic
Retinopathy after Panretinal Photocoagulation or
Intravitreal Anti-VEGF
Injections. Ophthalmology.
2018 Sep;125(9):1386-1392.

6.

Yogesan K, Kumar S,
Goldschmidt L, Cuadros
J. Teleophthalmology.
Germany:Springer; 2006.

7.

Ateev Mehrotra et al.,
“What Impact Has COVID19 Had on Outpatient
Visits?,” To the Point (Blog),
Commonwealth Fund.
April 23, 2020. Https://Doi.
Org/10.26099/Ds9e-Jm36.

8.

9.

Paul Mitchel. Press.
4 April 2020 Https://
Www.Miragenews.Com/
Australia-Faces-Risk-of-Increased-Blindness-amid-Coronavirus-Measures/.
Labiris G, Petounis A.
A Framework to Assess
the Readiness for
Teleophthalmology of
Glaucoma Patients Living
in Isolated Communities.
J Telemed Telecare

142

2004;10(3):184-185.
10. Ministry of Health - Eye
Health Workforce
Service Review Https://
Www.Health.Govt.Nz/
System/Files/Documents/
Pages/Eye-Health-Review-May-2011.Pdf.
11. Singh A, Cheyne K, Wilson
G, Sime MJ, Hong SC. On the
Use of a New Monocular-Indirect Ophthalmoscope for
Retinal Photography in a
Primary Care Setting. N Z
Med J. 2020;133(1512):3138. Published 2020 Apr 3.
12. RANZCO Position
Statement – Teleophthalmology in New Zealand
Https://Ranzco.Edu/
Policies_and_guideli/Ranzco-Position-Statement-Teleophthalmology-in-New-Zealand.
13. Ang GS, Ng WS,
Azuara-Blanco A. The
Influence of the New
General Ophthalmic
Services (GOS) Contract in
Optometrist Referrals for
Glaucoma in Scotland. Eye
(Lond) 2009;23(2):351-355.
14. Wright HR, Diamond JP.
Service Innovation in
Glaucoma Management:
Using a Web-Based

NZMJ 9 July 2021, Vol 134 No 1538
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

viewpoint

Electronic Patient Record
to Facilitate Virtual
Specialist Supervision of
a Shared Care Glaucoma
Programme. Br J Ophthalmol 2015;99(3):313-317.
15. Keenan J, Shahid H, Bourne
RR, White AJ, Martin KR.
Cambridge Community
Optometry Glaucoma
Scheme. Clin Exp Ophthalmol 2015; 43(3):221-227.
16. De Mul M, de Bont AA,
Reus NJ, Lemij HG,
Berg M. Improving the
Quality of Eye Care with
Tele-Ophthalmology:
Shared-Care Glaucoma
Screening. J Telemed Telecare 2004;10(6):331-336.
17. Kawaguchi A, Sharafeldin
N, Sundaram A, et al.
Tele-Ophthalmology for
Age-Related Macular
Degeneration and Diabetic
Retinopathy Screening:
A Systematic Review and
Meta-Analysis. Telemed
J E Health 2017.
18. Henson DB, Spencer AF,
Harper R, Cadman EJ.
Community Refinement of
Glaucoma Referrals. Eye
(Lond) 2003;17(1):21-26.
19. Haymes SA, Johnston AW,
Heyes AD. Relationship
between Vision Impairment
and Ability to Perform
Activities of Daily Living.
Ophthalmic and Physiologic Optics. 2002;22(2):79–91.

20. Tuulonen A, Ohinmaa T,
Alanko HI, Hyytinen P,
Juutinen A, Toppinen E.
The Application of Teleopthalmology in Examining
Patients with Glaucoma:
A Pilot Study. J Glaucoma
1999;8(6):367-373.
21. Kennedy C, Van Heerden A,
Cook C, Murdoch I. Utilization and Practical Aspects
of Tele-Ophthalmology
between South Africa and
the UK. J Telemed Telecare
2001;7 Suppl 1:20-22.
22. Sharafeldin N, Kawaguchi A, Sundaram A,
Campbell S, Rudnisky
C, Weis E, Tennant MTS,
Damji KF. Review of
Economic Evaluations
of Teleophthalmology as
a Screening Strategy for
Chronic Eye Disease in
Adults. Br J Ophthalmol.
2018 Nov;102(11):1485-1491.
23. Scott AW, Bressler NM,
Ffolkes S, Wittenborn
JS, Jorkasky J. Public
Attitudes About Eye and
Vision Health. JAMA
Ophthalmol. 2016 Oct
1;134(10):1111-1118.
24. Crews JE, Jones GC, Kim
JH. Double Jeopardy: The
Effects of Comorbid Conditions among Older People
with Vision Loss. Journal
of Visual Impairment and
Blindness. 2006;100:824.
25. Rees G, Tee HW, Marella
M, Fenwick E, Dirani

143

M, Lamoureux EL.
Vision-Specific Distress
and Depressive Symptoms
in People with Vision
Impairment. Invest
Ophthalmol Vis Sci.
2010 Jun;51(6):2891-6.
26. Klein BE, Moss SE, Klein
R, Lee KE, Cruickshanks
KJ. Associations of
Visual Function with
Physical Outcomes and
Limitations 5 Years Later
in an Older Population:
The Beaver Dam Eye
Study. Ophthalmology.
2003;110(4):644–650.
27. Blind Foundation - Clear
Focus - The Economic
Impact of Vision Loss
in New Zealand Https://
Blindlowvision.Org.Nz/.
28. World Health Organization - Blindness and
Vision Impairment
Https://Www.Who.Int/
News-Room/Fact-Sheets/
Detail/Blindness-and-Visual-Impairment.
29. Rathi S, Tsui E, Mehta N,
Zahid S, Schuman JS. The
Current State of Teleophthalmology in the United
States. Ophthalmology.
2017 Dec;124(12):1729-1734.
30. Sommer AC, Blumenthal
EZ. Telemedicine in
Ophthalmology in View
of the Emerging COVID-19
Outbreak. Graefes Arch
Clin Exp Ophthalmol. 2020
Nov;258(11):2341-2352.

NZMJ 9 July 2021, Vol 134 No 1538
ISSN 1175-8716
© NZMA
www.nzma.org.nz/journal

