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ABSTRACT

Background

Diabetic retinopathy (DR) is a common microvascular complication of diabetes mellitus which can

lead to sight loss, if not detected and treated in time.

Objectives

This study aimed to assess the feasibility of integrating DR screening (DRS) services into free public
sector health care in Sri Lanka. The objectives were to identify barriers to access DRS, to determine
the most appropriate DRS modality and to assess acceptability of a health educational intervention

(HEI).

Methods

The study was conducted using mixed methods. The barriers were assessed through systematic litera-

ture search and qualitative studies. A systematic literature review and meta-analysis was conducted to

assess the diagnostic accuracy of DRS using digital retinal imaging. Based on the results of the forma-
tive stages, a local context specific DRS modality was defined and validated at a tertiary level medical
clinic by trained physician graders. Finally, a HEI was adapted and acceptability was assessed using

participatory approach.

Results

The formative studies revealed that lack of knowledge and awareness on DR, lack of skilled human
resources and DRS imaging infrastructure as the main barriers. In the meta-analysis, highest sensitiv-
ity was observed in mydriatic more than two field strategy (92%, 95% CI1 90-94%). In the validation
study, sensitivity of the defined referable DR was 88.7% for grader 1 and 92.5% for grader 2, using
mydriatic imaging. The specificity was 94.9% for grader 1 and 96.4% for grader 2. The overall ac-

ceptability of the HEI material was satisfactory.



Conclusions

Knowing the barriers to access DRS is a pre-requisite in development of a DRS program. Non-mydri-
atic 2-field strategy is a more pragmatic approach in implementing DRS programs in low income non-
ophthalmic settings, with dilatation of pupils of those who have ungradable images. The process of
adapting HEI was not simply translation into local language, instead a tailored approach for the local

context.
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Preamble

Backgorund of the research student and how ideas for the thesis developed

I started working as an ophthalmic medical officer at the National Eye Hospital - Colombo, starting
from the year 2010 after selection through a competitive examination conducted by Post Graduate
Institute of Medicine of the University of Colombo. Following which, | underwent training in general
ophthalmology for 1 year and in vitreo-retina sub-specialty for 2 years. The lead retinologists of the
retinal department at the National eye Hospital - Colombo, assigned me with the task of handling
issues related to patients awaiting trans pars plana vitrectomy (TPPV), as he observed a particular rise
in the number of patients requiring the surgery. This was the only functioning retinal unit in the
country at that time. With the opportunity, | conducted a cross sectional survey of the patients who
were referred for treatment. In which, | was able to reveal that the majority (>90%) of the patients
who were awaiting TPPV surgery had diabetes mellitus (DM) and significant proportion had

advanced diabetic retinopathy (DR) and tractional retinal detachments.

It also found that a major cause of delayed presentation was lack of knowledge and awareness on DR.
This led to my preliminary work on prevention of blindness and visual impairment on DR, leading to
a master’s dissertation on situational analysis of availability of services for DR in the Western
province of Sri Lanka. This foundation helped me to design the present study, leading to an
application for a research degree at London School of Hygiene and Tropical Medicine-UK and a grant
application to the Queen Elizabeth Diamond Jubilee Trust through the Commonwealth Eye Health
Consortium-UK. My experience with relevant clinical work, identification of the local community
need, evidence from the master’s dissertation and guidance from the supervisor were helpful in

developing a strong research question for this PhD project.
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Chapter 1
INTRODUCTION

1.1 Global burden of diabetes mellitus

Diabetes mellitus (DM) is one of the most prevalent non-communicable diseases. DM imposes a
significant impact on global health systems. In the latest estimations of International Diabetes
Federation (IDF), there were 425 million people with DM (PwDM) (2017) and this will increase to
629 million by 2045 [1.1] (Figure 1.1). Other estimates representing 130 countries indicate an
increase to 592 million by the year 2035 [1.2]. DM prevalence increases by 2.8-3.0% annually
worldwide [1.3] and causes a significant economic impact on the health systems globally [1.4]. The
increase in the prevalence of DM will be much higher (69%) in low and middle income countries
(LMICSs) in the next decade compared to the high-income countries (HIC) (20%) [1.5]. The highest
number of PwDM are aged 40-59 years currently and this will shift to those aged 60-79 years by 2030
[1.5] (Figure 1.2). No country has shown a significant reduction in the prevalence of DM from 1980
to 2014 [1.6]. This suggests that DM is a major public health problem and will remain so in the future

too.
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Figure 1.1 - Regional estimates of diabetes prevalence in 2017 and prediction for year 2045
[Developed by International Diabetes Federation] [1.1].
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Most of the reviews concluded that the burden of DM was much higher in low and middle-income
countries (LMIC). This is expected to result in an increasing number of PwDM with complications
[1.2,1.6,1.7]. The LMICs are facing an epidemiological transition from communicable to non-
communicable diseases. The prevalence of DM is growing relatively faster even in rural LMICs
compared to rural populations in HIC (1985-1989 to 2005-2011: rural LMIC 1.8% to 7.5% and rural
HIC 8.2% to 14.3%) [1.8]. A rapid rise in prevalence of type 2 DM has been reported from the South
East Asia region and the South Asian region. This could be due to changes in socio-economic and
demographic profiles [1.9,1.10]. The percentage increase in prevalence of DM from 2010 to 2030 is
72.1% in South Asia [1.5] (Table 1). Further, there are high proportions of undiagnosed PwWDM in
LMICs (overall 83.8%, in South East Asia region: 35.8-69.5%, 20-79 years age group). PWDM in
these countries are identified late and therefore report with more advanced complications leading to
an economic burden on the health systems [1.11]. Therefore, strategies for planning of diabetic care

and its complications are needed to address this key global health issue.
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Figure 1.2 - Prevalence estimates of diabetes by income and age group [Developed by International
Diabetes Federation] [1.1].
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Many countries spend a significant proportion of their health budgets (5-13%) on DM, resulting in a

significant burden on economy [1.12]. The situation is further aggravated by aging of the populations,

complexities in disease management and rising technological costs [1.13,1.14]. Moreover, there is a

significant disparity in this expenditure as 90% of available financial resources are being used for care

of DM in HICs [1.12].

Table 1.1 - Regional predictions of prevalence of diabetes by 2030 — [Estimated by Shaw JE et al

(2014)] [1.5].

Region 2010 2030 Diabetes Percentage of
Diabetes Prevalence (%) | Increase (%) from
Prevalence (%) 2010 to 2030
Africa 3.8 47 98.1
Eastern Mediterranean and Middle 9.3 10.8 93.9
East
Europe 6.9 8.1 20.0
North America 10.2 12.1 42 .4
South & Central America 6.6 7