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Abstract
Introduction

Diabetic retinopathy is one of the leading causes of vision impairment globally. Alongside the systemic 
control of diabetes and timely detection of diabetic retinopathy, the prompt initiation and completion 
of treatment is essential to prevent vision loss. Routine monitoring of access to retinal screening 
services for the detection of diabetic retinopathy is common, while monitoring of coverage of 
subsequent treatment services is far less common. When diabetic retinopathy treatment coverage is 
assessed, there is great variability in how it is defined and reported. If a definition of treatment 
coverage could be standardised, the monitoring of the quality of diabetes eye care could more readily 
be compared between settings and over time. The aim of this review is to summarise how diabetic 
retinopathy treatment coverage has been measured in published studies and the extent to which 
these have been disaggregated by population groups. 

Methods and analysis

A search will be conducted on Medline and Embase without any language restrictions, for cohort and 
cross-sectional studies published from 1 January 2015 that report diabetic retinopathy treatment 
coverage for adults with diabetic retinopathy and/or macular oedema. We will include studies from 
any world region reporting diabetic retinopathy treatment coverage for one or more of: (1) laser 
photocoagulation; (2) intravitreal injections of anti-vascular endothelial growth factor agents; (3) 
intravitreal injections of corticosteroids; (4) vitrectomy, and (5) ophthalmological review of people 
with diagnosed diabetic retinopathy (if reported in conjunction with any of treatment (1) to (4)). The 
PROGRESS framework (Place of residence, Race/ethnicity/culture/language, Occupation, Gender/sex, 
Religion, Education, Socioeconomic status and Social capital) will be used to assess disaggregation by 
population groups. Two investigators will independently screen studies and extract relevant data. 
Data will be synthesised descriptively to outline the full range of definitions of diabetic retinopathy 
treatment coverage and identify the common sources of data used.

Ethics and dissemination

This review will only include published data thus no ethical approval will be sought. The findings of 
this review will be published in a peer-reviewed journal and presented at relevant conferences. The 
findings will also be considered in conjunction with an ongoing review on retinal screening for diabetic 
retinopathy to develop indicators for monitoring of services along the diabetes eye care pathway, 
which may include an indicator of effective service coverage.

Registration

OSF registration 6/08/2024: https://osf.io/5b93m 

Strengths and limitations of study
• A strength of this study is that the search will be designed and implemented by an 

experienced information specialist, followed by screening, study selection and data 
extraction being conducted by two investigators independently.

• A further strength is that this systematic assessment of measures of diabetic retinopathy 
treatment coverage can facilitate subsequent systematic reviews of the coverage of diabetic 
retinopathy treatment, with meta-analysis of country estimates if comparable definitions 
are identified.
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• The studies included in the review will not be critically appraised as this review describes the 
methodological aspects of the measurement of diabetic retinopathy treatment coverage 
only. 
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Introduction
Diabetes is a large and growing issue globally [1]. Diabetes can result in a range of complications, and 
diabetic retinopathy is one of the most common microvascular complications [2]. In many countries, 
diabetic retinopathy is one of the leading causes of vision loss, particularly among working-age adults 
(20-65 years), contributing to substantial individual, family and societal impacts [3, 4]. In 2019, there 
was an estimated 160 million people with some degree of diabetic retinopathy, of whom 47 million 
had vision-threatening diabetic retinopathy [5]. 

The management of diabetes, through control of blood glucose, blood pressure and lipids, is an 
integral part of avoiding diabetes complications, including diabetic retinopathy [6]. Alongside the 
systemic control of diabetes, a further essential component of preventing vision loss from diabetic 
retinopathy is timely detection and direct ophthalmic treatment [5, 7]. There are four clinical stages 
of diabetic retinopathy: mild, non-proliferative diabetic retinopathy to moderate and severe non-
proliferative diabetic retinopathy which can lead to proliferative diabetic retinopathy, the advanced 
stage of the disease where there is abnormal growth of new retinal blood vessels in the peripheral 
retina [6]. At any stage of retinopathy, a patient may also develop diabetic macular oedema, which 
occurs when blood vessels leak fluid and cause swelling of the macula (which is responsible for central 
vision) [6]. Patients found to have moderate to proliferative diabetic retinopathy and/or diabetic 
macular oedema during retina screening need to be reviewed by an ophthalmologist to determine the 
appropriate treatment approach [8].

The standard treatment for patients with proliferative diabetic retinopathy and/or diabetic macular 
oedema is one or both of laser photocoagulation and intravitreal injections of anti-vascular 
endothelial growth factor (anti-VEGF) agents, which each often require more than one treatment 
session [6, 8]. For patients who do not respond to these treatments, intravitreal injections of 
corticosteroids are often used as second-line therapy [6, 8]. In patients with advanced diabetic 
retinopathy, complications such as persistent vitreous haemorrhage and tractional retinal detachment 
can develop, and a vitrectomy may be required, where the vitreous body is removed and then 
replaced with another substance [6]. Both the timely initiation and completion of the treatment plan 
are essential to ensure the effectiveness of diabetic retinopathy treatment in terms of halting further 
bleeding, slowing the growth of new blood vessels and preserving vision [6, 9]. 

There is evidence that, after detection of retinopathy, appropriate and timely treatment services are 
not accessible to all population groups [10-12]. Many factors affect the extent to which people can 
commence and complete diabetic retinopathy treatment, and inequity in access to both systemic 
diabetes and retinal care is ubiquitous for some population groups, including non-dominant ethnic 
minorities, lower-income groups and people with low social support [10-12]. Patients who are not 
supported to effectively manage their diabetes often have the most rapid progression of diabetic 
retinopathy and are less likely to receive timely retinal screening and treatment services [8, 13]. 
Further, in many countries, retinal screening services are integrated into primary care, available at 
community locations and implemented by technicians using cameras, so tend to be more accessible 
than treatment services which require ophthalmologists and specific equipment. Therefore timely 
detection does not universally lead to timely treatment [14]. Commonly reported barriers to 
treatment for diabetic retinopathy include the high cost of treatment, services being located in distant 
or inconvenient locations, long waiting times, being frightening, and the limited capacity of the eye 
care workforce [9, 15]. 

Monitoring the coverage of diabetic retinopathy treatment services is crucial to have a thorough 
understanding of the extent to which services are accessible for patients to commence and complete 
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treatment. For diabetes eye care, a retinal screening coverage indicator was included in the World 
Health Organization’s (WHO) inaugural Eye Care Indicator Menu, while retinal treatment coverage 
was not [16]. There is great variability in how studies define and report treatment coverage from 
routinely collected clinical records. For example, some studies report patient adherence to a first 
ophthalmology appointment or to commencing treatment [17], while others report compliance to 
further treatment sessions and follow-up appointments by measuring treatment gaps, delays or loss 
to follow-up which can affect the success of diabetic retinopathy treatment [10, 15, 18]. The term 
treatment coverage will be used in this review to encompass all measures that report some aspect of 
service uptake for diabetic retinopathy treatment, including measures that quantify the patients who 
attended treatment sessions or follow-up appointments as well as measures that quantify non-
attendance.  

Treatment coverage has also been measured in population-based surveys by using retinal images of 
survey participants to quantify how many had evidence of diabetic retinopathy treatment [19]. The 
variation in the definition of these treatment coverage measures also contribute to substantial 
differences in estimates reported across studies [20, 21]. WHO included the development of 
definitions for service coverage indicators as a key recommendation in the World Report on Vision, 
which could include an indicator for diabetic retinopathy treatment coverage [22]. If a definition of 
treatment coverage could be standardised, the monitoring of quality of diabetes eye care at the 
facility-, sub-national- and national-level could more readily be compared [20, 22].  

Objective
The aim of this methodological review is to provide a comprehensive summary of how diabetic 
retinopathy treatment coverage has been defined in published studies from any world region and the 
extent to which these have been disaggregated by population groups. Diabetic retinopathy treatment 
coverage could be reported for one or more of: (1) laser photocoagulation; (2) intravitreal injections 
of anti-VEGF agents; (3) intravitreal injections of corticosteroids; (4) vitrectomy, and (5) 
ophthalmological review (if reported in conjunction with any of treatment (1) to (4)). The PROGRESS 
framework will be used to systematically assess disaggregation by population groups (Place of 
residence, Race/ethnicity/culture/language, Occupation, Gender/sex, Religion, Education, 
Socioeconomic status and Social capital) [23]. This study will focus on identifying and summarising the 
sources of data used and the population included in the denominator and numerator population. The 
results of this review will be combined with that of an ongoing systematic review of retina screening 
coverage for people with diabetes [24] to inform the development of an indicator to monitor effective 
coverage of diabetes eye care services. 

Methods
This protocol has been prepared in accordance with the guidance on the conduct and reporting of 
methodological studies [25, 26]. It was registered on Open Science Framework on 6 August 2024 and 
can be viewed online (https://osf.io/5b93m).  

Eligibility criteria
Population and context
We will include studies from any country reporting diabetic retinopathy treatment coverage for adults 
with diabetic retinopathy and/or diabetic macular oedema attributable to any type of diabetes for 
one or more of: (1) laser photocoagulation; (2) intravitreal injections of anti-VEGF agents;  (3) 
intravitreal injections of corticosterioids; (4) vitrectomy, and (5) ophthalmological review (if reported 
in conjunction with any of treatment (1) to (4)). We will exclude studies reporting service coverage of 
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ophthalmology appointments without explicit mention of one of the four treatment modalities, as 
well as studies that analyse clinical outcomes to determine an appropriate treatment follow-up 
schedule. There will be no restrictions on patient characteristics such as sex, ethnicity, duration of 
diabetes or location. We will include studies measuring treatment coverage for diabetic retinopathy 
alongside other conditions (e.g., treatment coverage for anti-VEGF among people with diabetic 
retinopathy or macular degeneration) if treatment coverage for diabetic retinopathy is reported 
separately. We will exclude studies reporting outcomes only for people with gestational diabetes as 
diabetic retinopathy rarely occurs during pregnancy in this population [27]. We will also exclude 
studies reporting outcomes only in children (aged 18 years or below) as there is limited evidence for 
treatment in paediatric patients with diabetic retinopathy and/or diabetic macular oedema and 
treatment is usually not required until adulthood [28]. 

Type of studies
We will include published (peer reviewed) literature that report primary data. We will include 
prospective and retrospective cohort studies and cross-sectional studies. All editorials, protocols, 
reports of pilot studies and conference abstracts will be excluded. We will also exclude systematic 
reviews or other evidence syntheses but will examine the reference lists of relevant reviews to identify 
any potentially relevant studies. We will only include studies that refer to some measure of diabetic 
retinopathy treatment coverage in the abstract. As the use of anti-VEGF agents in the treatment of 
proliferative diabetic retinopathy and/or diabetic macular oedema has become more widespread in 
the last decade, we will limit our review to studies published since 1 January 2015 [29, 30]. The search 
will have no language restrictions and every effort will be made to translate studies reported in 
languages other than English.  

Information sources and search strategy
We will include all studies published from 1 January 2015 to the search date by searching the Medline 
(Ovid) and Embase electronic databases using a search strategy developed and run by an experienced 
information specialist in July 2024. Our full search strategy is provided in Supplemental Appendix 1. 
We will download and de-duplicate the results in EndNote, and then export the results into Covidence 
(Veritas Health Innovation, Melbourne, Australia; available at www.covidence.org) for screening. We 
will examine the reference list of relevant reviews that we identify during the initial screening process 
and consider any additional potentially relevant primary studies against our inclusion criteria. As this 
is a methodological study of published literature, grey literature will not be searched. 

Study selection
Study selection will be performed in Covidence. Two investigators will independently screen the title 
and abstracts of all studies identified in the search and the full texts of all potentially relevant 
publications will then be acquired and assessed to establish eligibility for inclusion. Publications that 
do not meet the inclusion criteria will be excluded and a reason for exclusion will be assigned to each 
study. Any disagreements in the screening of search results will be resolved by discussion and 
consultation with a third investigator as needed. 

Data extraction
Data extraction will be performed in Covidence. Prior to data collection, the data extraction form will 
be piloted by two investigators on five studies based on the data items specified below, and 
modifications undertaken as required. Data will then be extracted independently by two investigators 
and any discrepancies will be resolved by discussion, with a third investigator if necessary. 
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We will extract information on the study and participant characteristics, as well as detailed 
information on the primary outcome measure of diabetic retinopathy treatment coverage. 

1. Study characteristics: title, year of publication, language of publication, country/countries of 
study, data source (e.g., electronic versus paper-based medical records, facility-based survey 
data, population-based survey data, service activity or payment data), year(s) of data 
collection, number of participants, extent of missing data.

2. Participant and context characteristics: participant inclusion criteria (age, diabetes type), 
diabetic retinopathy status [31], health sector (e.g., public/private/third sector) and financing 
of treatment (e.g., state funded or out of pocket costs).  

3. Outcome(s): We will extract details for all treatment coverage outcomes reported. For each 
outcome we will extract:

a. name and definition of treatment coverage (including details on the numerator, 
denominator, the condition being treated and any exclusion criteria for the eligible 
population), 

b. treatment method (laser/anti-VEGF/corticosteroids/vitrectomy/combination of 
treatment methods),

c. number of treatment sessions assessed (e.g., first, all [15, 17]),
d. follow-up interval of treatment (e.g., returned for follow-up appointment within 6 

months [17]), 
e. measurement type (e.g., cross-sectional during a defined time period [10, 15, 18], 

time-to-event such as, time to discontinuation [32, 33]),
f. follow-up period of study population (e.g., 12 months, 5 years),
g. disaggregation by any factors in the PROGRESS framework [23],
h. report of post-treatment visual acuity (yes/no),
i. any reflections of authors on strengths or weaknesses of the treatment coverage 

measure.

Synthesis of results
Data synthesis will focus on outlining the full range of definitions of diabetic retinopathy treatment 
coverage. We will descriptively summarise the characteristics of the studies reporting the measures, 
including source of data, inclusion criteria, treatment method and extent of data missingness. 
Categorical data (e.g., number of studies using routinely collected facility-based data versus 
population-based survey data) will be reported as frequencies and percentages while continuous data, 
(e.g., number of participants) will be provided as the median and interquartile range. 

We will not assess risk of bias of the included studies because this review describes the methodological 
aspects of the measurement of diabetic retinopathy treatment coverage only. We do not plan to 
report the actual levels of diabetic retinopathy treatment coverage reported in these studies; the 
results of this methodological review can inform subsequent systematic review and meta-analysis of 
country estimates of diabetic retinopathy treatment coverage. 

Patient and public involvement
Patients and the public will not be involved in the conduct of this methodological review.  

Ethics and dissemination
This review will only include published data thus no ethical approval will be sought. The findings of 
this review will be published in a peer-reviewed journal and presented at relevant conferences. The 
findings will also be considered in conjunction with an ongoing review on retinal screening for diabetic 
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retinopathy [24] to develop indicators for monitoring of services along the diabetes eye care pathway, 
which could include a measure of effective service coverage.
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Appendix 1: Search Strategy 

 

MEDLINE 

 

1. Diabetic Retinopathy/ 

2. ((diabet$ or proliferative or non-proliferative) adj4 retinopath$).tw. 

3. diabetic retinopathy.kw. 

4. (diabet$ adj3 (eye$ or vision or visual$ or sight$)).tw. 

5. (retinopath$ adj3 (eye$ or vision or visual$ or sight$)).tw. 

6. (DR adj3 (eye$ or vision or visual$ or sight$)).tw. 

7. (diabet$ adj3 macula$ adj3 oedema).tw. 

8. (diabet$ adj3 macula$ adj3 edema).tw. 

9. (DMO or DME).tw. 

10. or/1-9 

11. exp light coagulation/ 

12. photocoagulat$.tw. 

13. (photo adj1 coagulat$).tw. 

14. ((focal or grid) adj3 laser$).tw. 

15. (coagulat$ or argon or krypton or YAG or diode or micropulse or panretinal).tw. 

16. or/11-15 

17. Vascular Endothelial Growth Factor A/ 

18. Endothelial Growth Factors/ 

19. exp Angiogenesis Inhibitors/ 

20. (ranibizumab$ or bevacizumab$ or avastin$ or aflibercept$ or conbercept$ or OPT 302 or 

Opthea$ or RTH258 or faricimab or brolucizumab or leizumabor or abicipar pegol).tw. 

21. (anti adj2 VEGF$).tw. 

22. (anti adj1 angiogen$).tw. 

23. (endothelial adj2 growth adj2 factor$).tw. 

24. or/17-23 

25. Dexamethasone/ 

26. Fluocinolone Acetonide/ 

27. Triamcinolone Acetonide/ 

28. (dexamethasone or fluocinolone or triamcinolone).tw. 

29. or/25-28 

30. Vitrectomy/ 

31. vitrectom$.tw. 

32. PPV$.tw. 

33. or/30-32 

34. 16 or 24 or 29 or 33 

35. 10 and 34 

36. cohort studies/ 

37. cross-sectional studies/ 

38. prospective studies/ or retrospective studies/ 

39. (prospective$ or retrospective$ or cohort or crossectional).tw. 

40. (cross adj1 section$).tw. 

41. or/36-40 
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 2 

42. 35 and 41 

43. limit 42 to yr="2015 -Current" 

44. limit 43 to (comment or editorial or letter or personal narrative) 

45. 43 not 44 

 

Embase 

 

1. diabetic retinopathy/ 

2. ((diabet$ or proliferative or non-proliferative) adj4 retinopath$).tw. 

3. diabetic retinopathy.kw. 

4. (diabet$ adj3 (eye$ or vision or visual$ or sight$)).tw. 

5. (retinopath$ adj3 (eye$ or vision or visual$ or sight$)).tw. 

6. (DR adj3 (eye$ or vision or visual$ or sight$)).tw. 

7. diabetic macular edema/ 

8. (diabet$ adj3 macula$ adj3 oedema).tw. 

9. (diabet$ adj3 macula$ adj3 edema).tw. 

10. (DMO or DME).tw. 

11. or/1-10 

12. laser coagulation/ 

13. photocoagulat$.tw. 

14. (photo adj1 coagulat$).tw. 

15. ((focal or grid) adj3 laser$).tw. 

16. (coagulat$ or argon or krypton or YAG or diode or micropulse or panretinal).tw. 

17. or/12-16 

18. endothelial cell growth factor/ 

19. angiogenesis inhibitor/ 

20. (ranibizumab$ or bevacizumab$ or avastin$ or aflibercept$ or conbercept$ or OPT 302 or 

Opthea$ or RTH258 or faricimab or brolucizumab or leizumabor or abicipar pegol).tw. 

21. (anti adj2 VEGF$).tw. 

22. (anti adj1 angiogen$).tw. 

23. (endothelial adj2 growth adj2 factor$).tw. 

24. or/18-23 

25. dexamethasone/ 

26. fluocinolone acetonide/ 

27. triamcinolone acetonide/ 

28. (dexamethasone or fluocinolone or triamcinolone).tw. 

29. or/25-28 

30. exp vitrectomy/ 

31. vitrectom$.tw. 

32. PPV$.tw. 

33. or/30-32 

34. 17 or 24 or 29 or 33 

35. 11 and 34 

36. cohort analysis/ 

37. cross-sectional study/ 

38. prospective study/ 

39. retrospective study/ 

40. (prospective$ or retrospective$ or cohort or crossectional).tw. 
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 3 

41. (cross adj1 section$).tw. 

42. or/36-41 

43. 35 and 42 

44. limit 43 to conference abstract status 

45. 43 not 44 

46. limit 45 to yr="2015 -Current" 

47. limit 46 to (conference paper or "conference review" or editorial or letter or note) 

48. 46 not 47 
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Abstract
Introduction

Diabetic retinopathy is one of the leading causes of vision impairment globally. Alongside the systemic 
control of diabetes and timely detection of diabetic retinopathy, the prompt initiation and completion 
of treatment is essential to prevent vision loss. Routine monitoring of access to retinal screening 
services for the detection of diabetic retinopathy is common, while monitoring of coverage of 
subsequent treatment services is far less common. When diabetic retinopathy treatment coverage is 
assessed, there is great variability in how it is defined and reported. If a definition of treatment 
coverage could be standardised, the monitoring of the quality of diabetes eye care could more readily 
be compared between settings and over time. The aim of this review is to summarise how diabetic 
retinopathy treatment coverage has been measured in published studies and the extent to which 
these have been disaggregated by population groups. 

Methods and analysis

A search will be conducted on Medline and Embase without any language restrictions, for cohort and 
cross-sectional studies published from 1 January 2015 that report diabetic retinopathy treatment 
coverage for adults with diabetic retinopathy and/or macular oedema. We will include studies from 
any world region reporting diabetic retinopathy treatment coverage for one or more of: (1) laser 
photocoagulation; (2) intravitreal injections of anti-vascular endothelial growth factor agents; (3) 
intravitreal injections of corticosteroids;  and (4) vitrectomy. The PROGRESS framework (Place of 
residence, Race/ethnicity/culture/language, Occupation, Gender/sex, Religion, Education, 
Socioeconomic status and Social capital) will be used to assess disaggregation by population groups. 
Two investigators will independently screen studies and extract relevant data. Data will be synthesised 
descriptively to outline the full range of definitions of diabetic retinopathy treatment coverage and 
identify the common sources of data used.

Ethics and dissemination

This review will only include published data thus no ethical approval will be sought. The findings of 
this review will be published in a peer-reviewed journal and presented at relevant conferences. The 
findings will also be considered in conjunction with an ongoing review on retinal screening for diabetic 
retinopathy to develop indicators for monitoring of services along the diabetes eye care pathway, 
which may include an indicator of effective service coverage.

Registration

OSF registration 6/08/2024: https://osf.io/5b93m 

Strengths and limitations of study
• A strength of this study is that the search will be designed and implemented by an 

experienced information specialist, followed by screening, study selection and data 
extraction being conducted by two investigators independently.

• A further strength is that this systematic assessment of measures of diabetic retinopathy 
treatment coverage can facilitate subsequent systematic reviews of the coverage of diabetic 
retinopathy treatment, with meta-analysis of country estimates if comparable definitions 
are identified.

• The studies included in the review will not be critically appraised as this review describes the 
methodological aspects of the measurement of diabetic retinopathy treatment coverage 
only. 
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Introduction
Diabetes is a large and growing issue globally [1]. Diabetes can result in a range of complications, and 
diabetic retinopathy is one of the most common microvascular complications [2]. In many countries, 
diabetic retinopathy is one of the leading causes of vision loss, particularly among working-age adults 
(20-65 years), contributing to substantial individual, family and societal impacts [3, 4]. In 2019, there 
was an estimated 160 million people with some degree of diabetic retinopathy, of whom 47 million 
had vision-threatening diabetic retinopathy [5]. 

The management of diabetes, through control of blood glucose, blood pressure and lipids, is an 
integral part of avoiding diabetes complications, including diabetic retinopathy [6]. Alongside the 
systemic control of diabetes, a further essential component of preventing vision loss from diabetic 
retinopathy is timely detection and direct ophthalmic treatment [5, 7]. There are four clinical stages 
of diabetic retinopathy: mild, non-proliferative diabetic retinopathy to moderate and severe non-
proliferative diabetic retinopathy which can lead to proliferative diabetic retinopathy, the advanced 
stage of the disease where there is abnormal growth of new retinal blood vessels in the peripheral 
retina [6]. At any stage of retinopathy, a patient may also develop diabetic macular oedema, which 
occurs when blood vessels leak fluid and cause swelling of the macula (which is responsible for central 
vision) [6]. Patients found to have moderate to proliferative diabetic retinopathy and/or diabetic 
macular oedema during retina screening need to be reviewed by an ophthalmologist to determine the 
appropriate treatment approach [8].

The standard treatment for patients with proliferative diabetic retinopathy and/or diabetic macular 
oedema is one or both of laser photocoagulation and intravitreal injections of anti-vascular 
endothelial growth factor (anti-VEGF) agents, which each often require more than one treatment 
session [6, 8]. For patients who do not respond to these treatments, intravitreal injections of 
corticosteroids are often used as second-line therapy [6, 8]. In patients with advanced diabetic 
retinopathy, complications such as persistent vitreous haemorrhage and tractional retinal detachment 
can develop, and a vitrectomy may be required, where the vitreous body is removed and then 
replaced with another substance [6]. Both the timely initiation and completion of the treatment plan 
are essential to ensure the effectiveness of diabetic retinopathy treatment in terms of halting further 
bleeding, slowing the growth of new blood vessels and preserving vision [6, 9]. 

There is evidence that, after detection of retinopathy, appropriate and timely treatment services are 
not accessible to all population groups [10-12]. Many factors affect the extent to which people can 
commence and complete diabetic retinopathy treatment, and inequity in access to both systemic 
diabetes and retinal care is ubiquitous for some population groups, including non-dominant ethnic 
minorities, lower-income groups and people with low social support [10-12]. Patients who are not 
supported to effectively manage their diabetes often have the most rapid progression of diabetic 
retinopathy and are less likely to receive timely retinal screening and treatment services [8, 13]. 
Further, in many countries, retinal screening services are integrated into primary care, available at 
community locations and implemented by technicians using cameras, so tend to be more accessible 
than treatment services which require ophthalmologists and specific equipment. Therefore timely 
detection does not universally lead to timely treatment [14]. Commonly reported barriers to 
treatment for diabetic retinopathy include the high cost of treatment, services being located in distant 
or inconvenient locations, long waiting times, being frightening, and the limited capacity of the eye 
care workforce [9, 15]. 

Universal Health Coverage is currently a strategic priority of the World Health Organization (WHO) 
and aims to ensure that people receive the health services they need, of sufficient quality to be 
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effective, without incurring financial hardship [16]. Service coverage indicators, including treatment 
coverage indicators, are crucial to monitor progress towards Universal Health Coverage [17]. Coverage 
of health services captures the proportion of a population needing a service who use it [18]. Thus, 
diabetic retinopathy treatment coverage indicators aim to measure the number of people requiring 
treatment for diabetic retinopathy who receive it. Monitoring the coverage of diabetic retinopathy 
treatment services is crucial to have a thorough understanding of the extent to which services are 
accessible for patients to commence and complete treatment. For diabetes eye care, a retinal 
screening coverage indicator was included in the WHO’s inaugural Eye Care Indicator Menu, while 
retinal treatment coverage was not [19]. There is great variability in how studies define and report 
treatment coverage from routinely collected clinical records. For example, some studies report patient 
adherence to a first ophthalmology appointment or to commencing treatment [20], while others 
report compliance to further treatment sessions and follow-up appointments by measuring treatment 
gaps, delays or loss to follow-up which can affect the success of diabetic retinopathy treatment [10, 
15, 21]. The term treatment coverage will be used in this review to encompass all measures that report 
some aspect of service uptake for diabetic retinopathy treatment, including measures that quantify 
the patients who attended treatment sessions or follow-up appointments as well as measures that 
quantify non-attendance.  

Treatment coverage has also been measured in population-based surveys by using retinal images of 
survey participants to quantify how many had evidence of diabetic retinopathy treatment [22]. The 
variation in the definition of these treatment coverage measures also contribute to substantial 
differences in estimates reported across studies [23, 24]. WHO included the development of 
definitions for service coverage indicators as a key recommendation in the World Report on Vision, 
which could include an indicator for diabetic retinopathy treatment coverage [25]. If a definition of 
treatment coverage could be standardised, the monitoring of quality of diabetes eye care at the 
facility-, sub-national- and national-level could more readily be compared [23, 25].  

Objective
The aim of this methodological review is to provide a comprehensive summary of how diabetic 
retinopathy treatment coverage has been defined in published studies from any world region and the 
extent to which these have been disaggregated by population groups. Diabetic retinopathy treatment 
coverage could be reported for one or more of: (1) laser photocoagulation; (2) intravitreal injections 
of anti-VEGF agents; (3) intravitreal injections of corticosteroids; and (4) vitrectomy. The PROGRESS 
framework will be used to systematically assess disaggregation by population groups (Place of 
residence, Race/ethnicity/culture/language, Occupation, Gender/sex, Religion, Education, 
Socioeconomic status and Social capital) [26]. This study will focus on identifying and summarising the 
sources of data used and the population included in the denominator and numerator population. The 
results of this review will be combined with that of an ongoing systematic review of retina screening 
coverage for people with diabetes [27] to inform the development of an indicator to monitor effective 
coverage of diabetes eye care services. 

Methods
This protocol has been prepared in accordance with the guidance on the conduct and reporting of 
methodological studies [28, 29]. It was registered on Open Science Framework on 6 August 2024 and 
can be viewed online (https://osf.io/5b93m).  

Page 5 of 13

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

at U
n

iversite P
aris E

st C
reteil

 
o

n
 Ju

n
e 10, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
29 M

arch
 2025. 

10.1136/b
m

jo
p

en
-2024-092081 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://osf.io/5b93m
http://bmjopen.bmj.com/


For peer review only

5

Eligibility criteria
Population and context
We will include studies from any country reporting diabetic retinopathy treatment coverage for adults 
with diabetic retinopathy and/or diabetic macular oedema attributable to any type of diabetes for 
one or more of: (1) laser photocoagulation; (2) intravitreal injections of anti-VEGF agents;  (3) 
intravitreal injections of corticosteroids; and (4) vitrectomy. We will exclude studies reporting service 
coverage of ophthalmology appointments without explicit mention of one of the four treatment 
modalities, as well as studies that analyse clinical outcomes to determine an appropriate treatment 
follow-up schedule. There will be no restrictions on patient characteristics such as sex, ethnicity, 
duration of diabetes or location. We will include studies measuring treatment coverage for diabetic 
retinopathy alongside other conditions (e.g., treatment coverage for anti-VEGF among people with 
diabetic retinopathy or macular degeneration) if treatment coverage for diabetic retinopathy is 
reported separately. We will exclude studies reporting outcomes only for people with gestational 
diabetes as diabetic retinopathy rarely occurs during pregnancy in this population [30]. We will also 
exclude studies reporting outcomes only in children (aged 18 years or below) as there is limited 
evidence for treatment in paediatric patients with diabetic retinopathy and/or diabetic macular 
oedema and treatment is usually not required until adulthood [31]. 

Type of studies
We will include published (peer reviewed) literature that report primary data. We will include 
prospective and retrospective cohort studies and cross-sectional studies. All editorials, protocols, 
reports of pilot studies and conference abstracts will be excluded. We will also exclude systematic 
reviews or other evidence syntheses but will examine the reference lists of relevant reviews to identify 
any potentially relevant studies. We will only include studies that refer to some measure of diabetic 
retinopathy treatment coverage in the abstract. As the use of anti-VEGF agents in the treatment of 
proliferative diabetic retinopathy and/or diabetic macular oedema has become more widespread in 
the last decade, we will limit our review to studies published since 1 January 2015 [32, 33]. The search 
will have no language restrictions and every effort will be made to translate studies reported in 
languages other than English.  

Information sources and search strategy
We will include all studies published from 1 January 2015 to the search date by searching the Medline 
(Ovid) and Embase electronic databases using a search strategy developed and run by an experienced 
information specialist in July 2024. Key search terms include diabetic retinopathy, diabetic macular 
oedema, photocoagulation, vascular endothelial growth factor, dexamethasone and vitrectomy. Our 
full search strategy for Medline and Embase is provided in Supplemental Appendix 1. We will 
download and de-duplicate the results in EndNote, and then export the results into Covidence, an 
online systematic review platform, (Veritas Health Innovation, Melbourne, Australia; available at 
www.covidence.org) for screening. We will examine the reference list of relevant reviews that we 
identify during the initial screening process and consider any additional potentially relevant primary 
studies against our inclusion criteria. As this is a methodological study of published literature, grey 
literature will not be searched. 

Study selection
Study selection will be performed in Covidence. Two investigators will independently screen the title 
and abstracts of all studies identified in the search and the full texts of all potentially relevant 
publications will then be acquired and assessed to establish eligibility for inclusion. Publications that 
do not meet the inclusion criteria will be excluded and a reason for exclusion will be assigned to each 
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study. Any disagreements in the screening of search results will be resolved by discussion and 
consultation with a third investigator as needed. 

Data extraction
Data extraction will be performed in Covidence. Prior to data collection, the data extraction form will 
be piloted by two investigators on five studies based on the data items specified below, and 
modifications undertaken as required. Data will then be extracted independently by two investigators 
and any discrepancies will be resolved by discussion, with a third investigator if necessary. 

We will extract information on the study and participant characteristics, as well as detailed 
information on the primary outcome measure of diabetic retinopathy treatment coverage. 

1. Study characteristics: title, year of publication, language of publication, country/countries of 
study, data source (e.g., electronic versus paper-based medical records, facility-based survey 
data, population-based survey data, service activity or payment data), year(s) of data 
collection, number of participants, extent of missing data.

2. Participant and context characteristics: participant inclusion criteria (age, diabetes type), 
diabetic retinopathy status [34], health sector (e.g., public/private/third sector) and financing 
of treatment (e.g., state funded or out of pocket costs).  

3. Outcome(s): We will extract details for all treatment coverage outcomes reported. For each 
outcome we will extract:

a. name and definition of treatment coverage (including details on the numerator, 
denominator, the condition being treated and any exclusion criteria for the eligible 
population), 

b. treatment method (laser/anti-VEGF/corticosteroids/vitrectomy/combination of 
treatment methods),

c. number of treatment sessions assessed (e.g., first, all [15, 20]),
d. follow-up interval of treatment (e.g., returned for follow-up appointment within 6 

months [20]), 
e. measurement type (e.g., cross-sectional during a defined time period [10, 15, 21], 

time-to-event such as, time to discontinuation [35, 36]),
f. follow-up period of study population (e.g., 12 months, 5 years),
g. disaggregation by any factors in the PROGRESS framework [26],
h. report of post-treatment visual acuity (yes/no),
i. any reflections of authors on strengths or weaknesses of the treatment coverage 

measure.

Synthesis of results
Data synthesis will focus on outlining the full range of definitions of diabetic retinopathy treatment 
coverage. We will descriptively summarise the characteristics of the studies reporting the measures, 
including source of data, inclusion criteria, treatment method and extent of data missingness. 
Categorical data (e.g., number of studies using routinely collected facility-based data versus 
population-based survey data) will be reported as frequencies and percentages while continuous data, 
(e.g., number of participants) will be provided as the median and interquartile range. 

In keeping with available guidance, we will not assess risk of bias of the included studies because this 
review describes the methodological aspects of the measurement of diabetic retinopathy treatment 
coverage rather than establishing the trustworthiness of effect measures, where risk of bias 
assessment is arguably most useful [28]. We do not plan to report the actual levels of diabetic 
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retinopathy treatment coverage reported in these studies as this is beyond the scope of a 
methodological review; the results of this methodological review can inform subsequent systematic 
review and meta-analysis of country estimates of diabetic retinopathy treatment coverage. 

Patient and public involvement
Patients and the public will not be involved in the conduct of this methodological review.  

Ethics and dissemination
This review will only include published data thus no ethical approval will be sought. The findings of 
this review will be published in a peer-reviewed journal and presented at relevant conferences. The 
findings will also be considered in conjunction with an ongoing review on retinal screening for diabetic 
retinopathy [27] to develop indicators for monitoring of services along the diabetes eye care pathway, 
which could include a measure of effective service coverage. It is beyond the scope of this 
methodological study to summarise the service coverage or outcomes of the included studies, but it 
may identify whether sufficient evidence is available to warrant a subsequent systematic review of 
one or more treatment modality. 
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Appendix 1: Search Strategy 

 

MEDLINE 

 

1. Diabetic Retinopathy/ 

2. ((diabet$ or proliferative or non-proliferative) adj4 retinopath$).tw. 

3. diabetic retinopathy.kw. 

4. (diabet$ adj3 (eye$ or vision or visual$ or sight$)).tw. 

5. (retinopath$ adj3 (eye$ or vision or visual$ or sight$)).tw. 

6. (DR adj3 (eye$ or vision or visual$ or sight$)).tw. 

7. (diabet$ adj3 macula$ adj3 oedema).tw. 

8. (diabet$ adj3 macula$ adj3 edema).tw. 

9. (DMO or DME).tw. 

10. or/1-9 

11. exp light coagulation/ 

12. photocoagulat$.tw. 

13. (photo adj1 coagulat$).tw. 

14. ((focal or grid) adj3 laser$).tw. 

15. (coagulat$ or argon or krypton or YAG or diode or micropulse or panretinal).tw. 

16. or/11-15 

17. Vascular Endothelial Growth Factor A/ 

18. Endothelial Growth Factors/ 

19. exp Angiogenesis Inhibitors/ 

20. (ranibizumab$ or bevacizumab$ or avastin$ or aflibercept$ or conbercept$ or OPT 302 or 

Opthea$ or RTH258 or faricimab or brolucizumab or leizumabor or abicipar pegol).tw. 

21. (anti adj2 VEGF$).tw. 

22. (anti adj1 angiogen$).tw. 

23. (endothelial adj2 growth adj2 factor$).tw. 

24. or/17-23 

25. Dexamethasone/ 

26. Fluocinolone Acetonide/ 

27. Triamcinolone Acetonide/ 

28. (dexamethasone or fluocinolone or triamcinolone).tw. 

29. or/25-28 

30. Vitrectomy/ 

31. vitrectom$.tw. 

32. PPV$.tw. 

33. or/30-32 

34. 16 or 24 or 29 or 33 

35. 10 and 34 

36. cohort studies/ 

37. cross-sectional studies/ 

38. prospective studies/ or retrospective studies/ 

39. (prospective$ or retrospective$ or cohort or crossectional).tw. 

40. (cross adj1 section$).tw. 

41. or/36-40 
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 2 

42. 35 and 41 

43. limit 42 to yr="2015 -Current" 

44. limit 43 to (comment or editorial or letter or personal narrative) 

45. 43 not 44 

 

Embase 

 

1. diabetic retinopathy/ 

2. ((diabet$ or proliferative or non-proliferative) adj4 retinopath$).tw. 

3. diabetic retinopathy.kw. 

4. (diabet$ adj3 (eye$ or vision or visual$ or sight$)).tw. 

5. (retinopath$ adj3 (eye$ or vision or visual$ or sight$)).tw. 

6. (DR adj3 (eye$ or vision or visual$ or sight$)).tw. 

7. diabetic macular edema/ 

8. (diabet$ adj3 macula$ adj3 oedema).tw. 

9. (diabet$ adj3 macula$ adj3 edema).tw. 

10. (DMO or DME).tw. 

11. or/1-10 

12. laser coagulation/ 

13. photocoagulat$.tw. 

14. (photo adj1 coagulat$).tw. 

15. ((focal or grid) adj3 laser$).tw. 

16. (coagulat$ or argon or krypton or YAG or diode or micropulse or panretinal).tw. 

17. or/12-16 

18. endothelial cell growth factor/ 

19. angiogenesis inhibitor/ 

20. (ranibizumab$ or bevacizumab$ or avastin$ or aflibercept$ or conbercept$ or OPT 302 or 

Opthea$ or RTH258 or faricimab or brolucizumab or leizumabor or abicipar pegol).tw. 

21. (anti adj2 VEGF$).tw. 

22. (anti adj1 angiogen$).tw. 

23. (endothelial adj2 growth adj2 factor$).tw. 

24. or/18-23 

25. dexamethasone/ 

26. fluocinolone acetonide/ 

27. triamcinolone acetonide/ 

28. (dexamethasone or fluocinolone or triamcinolone).tw. 

29. or/25-28 

30. exp vitrectomy/ 

31. vitrectom$.tw. 

32. PPV$.tw. 

33. or/30-32 

34. 17 or 24 or 29 or 33 

35. 11 and 34 

36. cohort analysis/ 

37. cross-sectional study/ 

38. prospective study/ 

39. retrospective study/ 

40. (prospective$ or retrospective$ or cohort or crossectional).tw. 
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 3 

41. (cross adj1 section$).tw. 

42. or/36-41 

43. 35 and 42 

44. limit 43 to conference abstract status 

45. 43 not 44 

46. limit 45 to yr="2015 -Current" 

47. limit 46 to (conference paper or "conference review" or editorial or letter or note) 

48. 46 not 47 
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