
Copyright © 2020 Annals, Academy of Medicine, Singapore

Survey of General Practitioners on Tele-Ophthalmology Practice in Singapore

Letter to the Editor

Dear Editor,
A major burden faced by healthcare system in  

Singapore is its ageing population, which is Asia’s third 
largest.1 Those over 65 years old constitute about 8.7%  
of our population, and it is estimated that by 2030 and  
2050, this will rise to 23% and 31%, respectively.2 
Currently, most tertiary eye departments continue to 
be major providers of ophthalmic care for simple to  
complex eye conditions.3,4 Without the development of 
integrated primary eye care services, it is conceivable  
that these services might be rapidly overwhelmed.

The use of tele-medicine is increasingly popular, and 
successful examples have been demonstrated.5,6 One 
such local example is the Singapore integrated Diabetic 
Retinopathy Programme (SiDRP),7 a national screening 
platform where fundus photographs taken in primary 
care setting are graded by a centralised team of experts. 

While studies are being conducted to assess the  
advances and efficacy of tele-ophthalmology as well 
as patients’ satisfaction, there are not many studies  
evaluating the perspectives of general practitioners 
(GP) towards tele-ophthalmology.8 New technology  
and healthcare models are potentially disruptive  
changes, but will have limited impact if the end-users  
are not willing or resistant to its adoption. We  
conducted an anonymised survey to assess our local 
GPs’ confidence and interest in using tele-ophthalmology 
in their clinical practice.

Method
After obtaining our institutional review board’s  

approval, this cross-sectional study was conducted by 
the distribution of questionnaires to GPs who attended 
ophthalmology GP symposia at the National University 
Hospital on 18.11.17 and 23.6.18. The study information 
sheet was distributed along with the questionnaire  
(Figure 1), and participation was voluntary. Quantitative 
and qualitative analyses of data were performed with 
software R. Chi square test and Fischer’s exact test were 
employed for the analyses of categorical variables. 

Results
In total, 104 out of 130 GPs who attended the symposia 

completed the questionnaires (80% response rate). 53 
male (51%) and 51 female GPs participated, and 19 GPs 
did not mention gender. The mean age was 54.2 ± 9.2 
years, with mean of 30.5 ± 11.7 years since graduation, 
with 24.2 ± 10.4 years of experience in general practice. 

Our results showed that 95 GPs (91.34%) had not 
participated in any form of tele-medicine before. Diabetic 
retinopathy was the condition most of the GPs (89.3%) 
felt tele-ophthalmology could be successfully applied  
in their practice, followed by glaucoma (57.1%), cataract 
(50%), post cataract surgery review (39.2%), external eye 
lesions (3.6%) and acute eye conditions (3.6%).

When asked about the advantages of tele-ophthalmology, 
92 GPs (88%) indicated that they would gain more 
confidence in managing ophthalmic conditions with 
ophthalmologist supervision; 89 GPs( 86%) felt it  
would reduce the number of unnecessary specialist 
referrals, 67 GPs (64%) felt it would save patients’ 
time and money and 37 GPs (35%) felt it would build 
patients’ trust and confidence in GPs. When asked about 
the disadvantages, 71 GPs (68%) pointed to expensive 
machinery and set-up cost, 37 GPs (36%) felt it would 
be time consuming, 30 GPs (29%) felt patients might 
perceive lack of human interaction and 22 GPs (21%)  
felt patient confidentiality might be compromised. 
Portability/requirement of less storage space, ease in  
usage and low cost were the top 3 desirable features 
expected of the equipment. This was followed by others, 
in order: ophthalmologist-guided image interpretation 
system, auto focus and image capture facility,  
incorporation of artificial intelligence for diagnosis, and 
facility to train staff/revise skills (Figure 2).

There were 85 GPs (82%) who felt that incorporating 
tele-ophthalmology would improve their clinical  
practice, 15 GPs’ (18%) responses were neutral, and  
none felt it would not improve their clinical practice.  
There was no significant association between this 
perspective and their age (P = 0.358) or years since 

Click HERE for more articles at the Annals, Academy of Medicine, Singapore homepage

http://www.annals.edu.sg/current.cfm


September 2020, Vol. 49 No. 9

713Survey on Tele-Ophthalmology Practice in Singapore—Preethi Jeyabal et al

Fig. 1. Sample of the information sheet and questionnaire used in our study 
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graduation (P = 0.398) or experience in general  
practice (P = 0.788). On a scale of 1 to 5 (1 = not keen 
and 5 = very keen) rating their willingness to participate  
in tele-ophthalmology and artificial intelligence, we 
received a modal response of 4.

Regarding cost, 85 GPs (82%) felt that these visits 
should be cheaper than visits to the ophthalmologist (c), 
11 GPs (12%) felt it should be costlier than visits to GP 

(b), 6 GPs (6%) felt it should be cheaper than visits to 
GP (a) and none felt they should be costlier than visits to 
ophthalmologist (d) (Figure 3).

Discussion
The major drivers of tele-ophthalmology are ageing 

population, prevalence of chronic eye conditions,  
increased demand for specialist expertise and the need 

Fig. 3. Bar chart representing GPs’ opinion on cost of tele-ophthalmology consult. 

Fig. 2. Bar chart representing GPs’ opinion on features expected in tele-ophthalmology equipment 
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for cost-effective and safe methods of eye-care delivery. 
Among chronic conditions, cataract has a prevalence 
rate of about 78.6% among the elderly above 60 
years in Singapore, followed by diabetic retinopathy 
affecting nearly 33% of diabetics, age-related macular 
degeneration affecting 5.6%, and glaucoma affecting 3.2% 
of Singapore’s population.4 In Singapore, it is projected 
that the prevalence of diabetic retinopathy, glaucoma 
and cataract will increase by 113%, 102% and 82%, 
respectively, from 2015 to 2040.3

The main advantages of tele-ophthalmology are 
remote monitoring and diagnosis of eye conditions by 
specialists, shifting the diagnostic burden away from  
GPs. It benefits the elderly who cannot travel long 
distances for appointments, and reduces the costs  
involved, eventually leading to better compliance with 
review visits. For the tertiary centres, tele-ophthalmology 
will reduce patient load by bringing healthcare to the 
community. It also reduces unnecessary clinic visits for 
early eye conditions requiring only routine surveillance, 
e.g. early cataracts, glaucoma suspect. 

In Singapore, primary healthcare is provided at 20 
polyclinics and nearly 1700 GP clinics. GPs are the 
main providers of primary care accounting for nearly 
81% of all patient attendances and a 55% market share 
of chronic disease care.9 The screening rates for diabetic 
retinopathy has shown a substantial improvement  
with the introduction of digital fundus camera in  
outpatient polyclinics. However, annually, up to 13.8% 
of patients with diabetes miss their appointments at 
polyclinics, which may be attributed to an over-burdened 
centralised screening program.10 

Diabetic retinopathy and glaucoma require long-
term follow up and regular visits to ophthalmologist.  
Currently, diabetes contributes to an estimated 10% 
of total disease burden in Singapore with nearly 
450,000 Singaporeans affected. This is projected to 
rise to 1 million by 2050.11 The lifetime risk of diabetic 
retinopathy in type 2 diabetes is 50 to 60% and 90% 
in type 1 diabetes.12 Screening for diabetic retinopathy 
and follow-up can be made more accessible with the 
availability of fundus photographs at GP clinics. Of the 
3 microvascular complications of diabetes, screening 
for peripheral neuropathy and nephropathy are usually 
done by GPs, who refer patients to specialists only when 
a specific threshold is reached.  The current workflow of 
SiDRP can be extended to include GP clinics. Screening 
and follow-up of glaucoma can also be made possible 
with fundus photos to assess cup: disc ratio (C:D ratio), 
intraocular pressure check and perimetry at GP clinics. 
Attempts can be made to train graders to interpret visual 
fields or employ artificial intelligence for the same. 

In Singapore, a cost-effectiveness analysis showed  
that tele-medicine-based DR screening had significantly 
lower cost compared to family physicians-based  
manual DR screening, with approximate saving of  
about S$30 million over a patient’s lifetime.7 On the 
other hand, expensive ophthalmic diagnostic equipment 
and low utilisation rates of these equipment makes  
it less likely that GPs will adopt it to expand their 
capabilities to manage chronic eye diseases. This survey 
highlights the major barriers, including that of cost,  
which have to be addressed in order to achieve any success. 

The availability and cost of qualified graders are 
important considerations. The use of artificial intelligence 
for diagnosis and grading appears to be a promising 
solution. However, currently more studies are required 
to verify the efficacy of artificial intelligence in clinical 
setting.13,14 Our study also showed that most of the  
GPs felt tele-ophthalmological consults should be less 
expensive than visits to the ophthalmologist, but costlier 
than conventional visits to the GP. Although the initial  
cost of set-up, training and equipment is high, it is  
expected to be outweighed by the benefits and returns that 
this system will yield in the long run.15 

Our results also showed that attempts need to be made 
to protect patient confidentiality, decrease the cost of 
initial set-up and patient’s perception of lack of human 
interaction. Also, making attempts to improve access to 
patients and maintaining patient satisfaction are significant 
factors towards a successful programme.

The results from this study represent the views of 
a group of GPs who attended an open-invitation eye 
symposium; hence, these GPs could be the ones already 
interested in primary eye care. Public and private sectors 
have their own unique challenges while adopting new 
technology. Further nation-wide studies can be aimed at 
determining practice-specific differences in challenges 
for tele-ophthalmology. A questionnaire with open ended 
questions would have provided unrestricted perspective 
with qualitative comments. GPs’ views on who would be 
responsible for clinical decision-making was not assessed, 
and it can be considered in the future. 

Overall, there is a positive perspective on tele-
ophthalmology from GPs. Given that past research, 
experiences and patient satisfaction surveys have  
validated the efficacy of tele-ophthalmology, the 
current finding of a welcoming outlook from local GPs  
suggests that this model has a good chance of success. 
Even though this system is available in Singapore, 
the GPs seem to have little hands–on experience. This 
gap can be filled by providing practice sessions and  
assessing their comfort level. 



716

Copyright © 2020 Annals, Academy of Medicine, Singapore

Survey on Tele-Ophthalmology Practice in Singapore—Preethi Jeyabal et al

REFERENCES
1.		 Singapore ranks third of 15 countries in Ageing Asia Silver Economy 

Index [press release]. The Straits Times, April 16, 2013.
2.		 al JPAe. Future requirement for and supply of ophthalmologists  

for an ageing population in Singapore 2015.
3.		 Ansah JP, Koh V, de Korne DF, Bayer S, Pan C, Thiyagarajan J,  

et al. Projection of Eye Disease Burden in Singapore. Ann Acad Med 
Singap. 2018 Jan;47(1):13–28.

4.		 Tan GS, Gan A, Sabanayagam C, Tham YC, Neelam K, Mitchell P,  
et al. Ethnic Differences in the Prevalence and Risk Factors of  
Diabetic Retinopathy: The Singapore Epidemiology of Eye Diseases 
Study. Ophthalmology. 2018 Apr;125(4):529–36.

5.		 Sandberg J, Trief PM, Izquierdo R, Goland R, Morin PC, Palmas W, 
et al. A qualitative study of the experiences and satisfaction of direct 
telemedicine providers in diabetes case management. Telemedicine 
journal and e-health : the official journal of the American Telemedicine 
Association. 2009 Oct;15(8):742–50.

6.		 DeTore J, Rizzolo D. Telemedicine and diabetic retinopathy. JAAPA : 
official journal of the American Academy of Physician Assistants. 2018 
Sep;31(9):1–5.

7.		 Nguyen HV, Tan GS, Tapp RJ, Mital S, Ting DS, Wong HT, et al.  
Cost-effectiveness of a National Telemedicine Diabetic Retinopathy 
Screening Program in Singapore. Ophthalmology. 2016;123(12):2571–80.

8.		 Taleb AC, Bohm GM, Avila M, Wen CL. The efficacy of  
telemedicine for ophthalmology triage by a general practitioner.  
J Telemed Telecare. 2005;11 Suppl 1:83–5.

9.		 Luo M, Poh Z, Koh G, Tham TY, Lau W, Toh SA, et al. Diabetes 
management in a Primary Care Network (PCN) of private general 
practitioners in Singapore: An observational study. Medicine 
 (Baltimore). 2018 Oct;97(43):e12929.

10.	 	Low SK, Khoo JK, Tavintharan S, Lim SC, Sum CF. Missed  
Appointments at a Diabetes Centre: Not a Small Problem. Ann Acad 
Med Singap. 2016 Jan;45(1):1–5.

11.	 	Speech by Mr Edwin Tong, Senior Minister of State, Ministry 
of Law & Ministry 0f Health, at the 5th Temasek Foundation 
International Healthcare Executives In Asia Leadership Programme, 3  
December 2018 [Press Release]. Singapore Ministry of Health 3 Dec 
2018 2018.

12.	 	Klein R, Klein BE, Moss SE, Davis MD, DeMets DL. The Wisconsin 
epidemiologic study of diabetic retinopathy. III. Prevalence and risk  
of diabetic retinopathy when age at diagnosis is 30 or more years. Arch 
Ophthalmol. 1984 Apr;102(4):527–32.

13.	 	Gulshan V, Peng L, Coram M, Stumpe MC, Wu D, Narayanaswamy 
A, et al. Development and Validation of a Deep Learning Algorithm 
for Detection of Diabetic Retinopathy in Retinal Fundus Photographs. 
JAMA. 2016;316(22):2402–10.

14.	 	Campbell JP, Ataer-Cansizoglu E, Bolon-Canedo V, Bozkurt A,  
Erdogmus D, Kalpathy-Cramer J, et al. Expert Diagnosis of Plus  
Disease in Retinopathy of Prematurity From Computer-Based Image 
Analysis. JAMA Ophthalmology. 2016 Jun 1;134(6):651–7.

15.	 	Sharafeldin N, Kawaguchi A, Sundaram A, Campbell S, Rudnisky C, 
Weis E, et al. Review of economic evaluations of teleophthalmology  
as a screening strategy for chronic eye disease in adults. Br J Ophthalmol. 
2018 Nov;102(11):1485–91.

Preethi Jeyabal, 1MBBS, MRCS(Edin), Clement Tan, 1,2MMed (Ophth), 

FRCSEd, FAMS, Victor Koh, 1,2MMed (Ophth), MRCSEd, FAMS

1 Department of Ophthalmology, National University Hospital, Singapore
2 Yong Loo Lin School of Medicine, National University of Singapore, 
Singapore 

Address of Correspondence: Dr Victor Koh, 1E Kent Ridge Road, National 
University Health System Tower Block, Department of Ophthalmology, 
Level 7, Singapore 119228
Email: victor_koh@nuhs.edu.sg


