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Abstract

Aims To evaluate the prevalence of diabetic retinopathy (DR) in Brazilian adults with diabetes mellitus via a system-
atic review with meta-analysis.

Methods A systematic review using PubMed, EMBASE, and Lilacs was conducted, searching for studies published up
to February 2022. Random effect meta-analysis was performed to estimate the DR prevalence.

Results We included 72 studies (n=29,527 individuals). Among individuals with diabetes in Brazil, DR prevalence
was 36.28% (95% Cl 32.66-39.97, 1> 98%). Diabetic retinopathy prevalence was highest in patients with longer dura-
tion of diabetes and in patients from Southern Brazil.

Conclusion This review shows a similar prevalence of DR as compared to other low- and middle-income countries.
However, the high heterogeneity observed—expected in systematic reviews of prevalence—raises concerns about

standardized methodology.

the interpretation of these results, suggesting the need for multicenter studies with representative samples and
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Introduction

Diabetes mellitus is a metabolic disease that may lead
to chronic microvascular and macrovascular complica-
tions [1]. Diabetic retinopathy (DR)—the most common
complication of diabetes mellitus—is one of the leading
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causes of preventable blindness in the adult population
[2]. Vision impairment and blindness due to diabetes may
be irreversible if timely treatment is not provided, affect-
ing the individual’s functional capabilities and self-care
[3]. Moreover, DR is considered a risk factor for other
diabetes complications [4].

The International Diabetes Federation estimates that
537 million adults live with diabetes in 2021 [5]. In Brazil,
a systematic review estimated a 6.9% prevalence of dia-
betes in the population based on studies published after
2010 [6]. With an aging population, coupled with grow-
ing rates of diabetes, a higher burden of DR and demand
for eye care and treatment are expected [2]. The interna-
tional literature on DR epidemiology has several popula-
tion studies, such as the WESDR [7], UKPDS [8], DCCT
[9], and ETDRS [10], and a recent systematic review by
Teo et al. has concluded that—amongst individuals with
diabetes—the global prevalence of DR is estimated at
22.27% [2]. However, factors such as varying levels of
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surveillance, different socio-economic factors, and health
systems organization can prompt differences in estimated
DR prevalence among countries [11-14].

Brazil is a large upper-middle-income country that
hosts the world’s sixth largest population of individuals
with diabetes [15]; it is also the country with the largest
free public health care system [16], on which around 75%
of its population relies [17]. National data on the preva-
lence of DR are lacking, but regional studies indicate a
prevalence ranging from 7.6 to 44.4% of individuals with
diabetes, with great regional and methodological varia-
tions in each survey [18-23].

The diagnosis of DR comprises the detection of oph-
thalmological lesions in ophthalmoscopy or color fun-
dus photographs that are considering in classifying DR.
The classification defines the prognosis and the need for
treatment. More advanced degrees of DR have a worse
prognosis. DR is classified as proliferative and non-pro-
liferative, being divided into mild, moderate and severe;
macular edema may or may not be present [24].

Because DR is a major public health issue, demand-
ing thoughtful resource allocation, and since blindness is
preventable with timely treatment, planning from health
authorities is crucial. Since no national strategies or
standardized workflows for DR screening and manage-
ment in the Brazilian public health system currently exist
[25], estimating the prevalence of DR and its regional
variations is a crucial step for designing such policies
and for an effective resource and workforce allocation.
This study aims to assess the prevalence of DR in Brazil;
additionally, this study aims to evaluate other aspects of
DR epidemiology, such as geographic differences and risk
factors.

Methods

This report describes a systematic review and meta-
analysis of studies describing the DR prevalence in indi-
viduals with diabetes in Brazil. All procedures herein
described were conducted in accordance with the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses and Meta-analyses Of Observational Studies
in Epidemiology guidelines [26]. The protocol for this
review was registered and publicly available at PROS-
PERO (CRD42022362777).

Search strategy

Three databases (PubMed, LILACS, and EMBASE) were
systematically searched using terms related to diabetes,
retinopathy, and prevalence. Papers written in English,
Portuguese, or Spanish were retrieved, from inception to
February 2022. The detailed search strategy can be con-
sulted in Additional file 1: Table S1.
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Eligibility criteria

Articles meeting the following criteria were included:
(1) designed as cross-sectional, cohort, or case—con-
trol studies, (2) conducted in Brazil, (3) describing the
frequency of adults with DR among those with type 1
diabetes or type 2 diabetes. Studies including pregnant
women, patients with diabetes other than type 1 or type
2 diabetes mellitus, or conducted outside Brazil were
excluded.

Study selection

AN.G. and M.A.R. independently reviewed titles and
abstracts considering eligibility criteria. Once the ini-
tial screening was completed, full-texts were reviewed
by both researchers. Discrepancies in all steps were
resolved by consensus. Figure 1 shows a PRISMA dia-
gram depicting the study selection process.

Data extraction

Two reviewers (G.L. and M.A.R.) independently
extracted relevant data from the included studies using
a standardized form and following a predetermined
protocol. Extracted data included: title, first author,
year of publication, language, study objective, study
design, year of data collection, municipality and federa-
tive unit studied, sample size, gender, type of diabetes,
duration of diabetes, skin color, mean age, frequency of
DR, frequency by type of DR, classification of DR used,
and diagnostic method of DR.

Risk of bias assessment

Risk of Bias (RoB) was assessed in duplicate by L.P.S.
and T.A.C,, using a tool developed by Hoy et al. [27] for
RoB estimation in prevalence studies. The tool com-
prises 10 items, classified as low or high risk of bias and
a summary item that stratifies studies in low, moder-
ate, or high risk of bias. Disagreements were resolved
by discussion, with involvement of a third author when
necessary. RoB plots were generated using the ‘robvis’
package for R (version 0.3.0) [28].

Statistical analysis

Overall and subgroup prevalence estimates, with cor-
responding 95% confidence intervals, were estimated
based on reported frequencies of DR in individuals with
diabetes within the included studies. Pooled estimates
were obtained by a random-effects inverse variance
approach with arcsine transformation, assuming het-
erogeneity between studies due to the epidemiological
nature of primary literature [29]. Confidence intervals
for individual studies were estimated using the Clop-
per-Pearson approach. Percentage of total variability



Chagas et al. Diabetology & Metabolic Syndrome (2023) 15:34

Number of articles identified via database
searching

n = 1,400

v

Number of articles screened on title and
abstract

n=1,297

v

Number of full-text articles assessed for
eligibility

n =322

A4

Number of articles meeting the inclusion
criteria

n=72

Fig. 1 Flowchart of studies

due to between-study heterogeneity was estimated by
I? statistic. Subgroup analyses were also performed to
determine whether the following variables affected
prevalence estimates: geographic region (South, South-
east, Midwest, North, and Northeast), diabetes dura-
tion (shorter than 10 and longer than 10 years), type
of diabetes, year of the study (before or after 2000). All
analyses were performed using the ‘meta’ package (ver-
sion 6.0) for R (version 4.2.1). To reduce heterogeneity,
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Articles excluded due to duplicates

n=103

Articles excluded based on title or
abstract

619 wrong study design
251 wrong population

105 wrong publication type

Articles excluded based on full text
review

47 wrong study type
144 wrong population

59 incomplete data

potential factors that should affect it were explored,
including studies that were carried out in ophthalmol-
ogy services for the diagnosis of DR.

Results

The search retrieved 1400 articles from October 1950 to
February 2022, of which 103 were duplicates and were
excluded. In total, 975 articles were removed based on
title and abstracts; 322 full-text articles were assessed for
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eligibility, of which 72 met all inclusion criteria. Figure 1
shows the flowchart of study selection.

Table 1 shows the characteristics of the included stud-
ies by diagnostic criteria and method of assessment.

A meta-analysis was conducted; Fig. 2 shows preva-
lence rates. The prevalence rate of DR (pooled estimate)
was 36.28% (95% CI 32.66-39.97, I 98%).

We could not assess the prevalence of DR by gender
because such variable was unspecified in most studies.

Trend analyses showed an increase in the prevalence of
DR in patients with longer duration of diabetes [20.73%
(95% CI 11.63-31.64 1> 98%) in less than 10 years of dia-
betes, and 37.73% (95% CI 30.80-44.93 I? 96%) in longer
than 10 years] (Additional file 2: Fig. S1) and in patients
with type 2 diabetes mellitus [26.84% (95% CI 16.43—
38.74, 1 98%) in type 1 diabetes mellitus and 35.69%
(95% CI 30.16—41.41, I> 98%) in type 2 diabetes mellitus]
(Additional file 3: Fig. S2).

In the assessment of prevalence of DR according to
the year of publication of the study, no difference in the
prevalence of DR [36.06% (95% CI 31.59-40.65, 1> 98%)
was observed in articles published after 2000 and 37.84%
(95% CI 22.90-54.07, I* 96%) in those published before
2000] (Additional file 4: Fig. S3).

The analysis of prevalence rates by diagnostic method
showed a prevalence of 38.15% (95% CI 33.08—43.36, ?
98%) in patients diagnosed by indirect ophthalmoscopy,
and 31.11% (95% CI 19.55-44.00, I? 98%) by color fundus
photography (CFP, Additional file 5: Fig. S4).

We explored potential factors that would affect the het-
erogeneity of the analyses, including studies that were
carried out in ophthalmology services for the diagnosis of
DR. Table 2 shows prevalence rates of DR and their 95%
CI by Brazilian regions and adjustment to studies that
were not performed in ophthalmology services. The data
in this table show that the prevalence of DR was higher
in the Southern region. No significant change of the het-
erogeneity was observed when we did this type of new
analyses.

Quality of studies

Figure 3 summarizes data regarding quality of studies. A
total of 18 studies (25%) had an intermediate risk of bias,
and the rest of the studies had a high risk of bias. Addi-
tional file 6: Fig. S5 shows the risk of bias assessment for
each study. Most studies were based on cross-sectional
design (59 studies, 82%). The most used design was con-
venience sampling (68 studies, 94%). Most studies were
developed only in or including data from Southeast-
ern and Southern Brazil (30 studies, 48.4% and 24 stud-
ies, 33.3%, respectively). In 23 studies (31.9%), the main
objective was to evaluate the prevalence of DR.
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Discussion

Our study provides comprehensive and up-to-date eval-
uations of the current DR prevalence in Brazil with the
largest meta-analysis to date.

This study included 72 studies carried out in Brazil and
found a 36.26% prevalence of DR. It also found a higher
prevalence in patients with long-term disease, type 2 dia-
betes, and residents of the Southern region.

According to the IDF 2021 atlas [15], 15.7 million peo-
ple live with diabetes in Brazil, being the sixth country
with the highest number of people with diabetes. Telé
et al.—in a systematic review with meta-analysis of Bra-
zilian observational studies from 1980 to 2015—included
50 studies and showed an increasing prevalence of dia-
betes in recent decades, showing that the prevalence of
diabetes in Brazil can reach 6.9% of the population in
studies published after 2010 [6]. Data obtained from
the National Survey of Health (2014 to 2015) showed
the following prevalence of diabetes according to dif-
ferent criteria: 6.6% (95% CI 5.9-7.2) [glycated hemo-
globin (HbA1lc)>6.5% (47.5 mmol/mol)]; 8.4% (95% CI
7.6-9.1) [HbAlc>6.5% (47.5 mmol/mol) or use of anti-
diabetic drugs]; 9.4% (95% CI 8.6-10.1) [HbAlc>6.5%
(47.5 mmol/mol) or history of diabetes]; and 7.5% (95%
CI 6.7-to 8.2) [history of diabetes] [95]. Extrapolating the
prevalence of DR found in our review, 5.7 million people
would be living with DR in Brazil. Comparing our out-
comes with other systematic reviews that evaluated the
prevalence of DR, our study showed a higher prevalence
than China (18.45%) [96], Africa (30.2-31.6%) [97], and
Europe (25.7%) [98]. In India, a systematic review per-
formed with 8,866 diabetic patients found a 16.1% prev-
alence of RD [11, 98]; in Pakistan, a systematic review
estimated the prevalence of DR at 28.2%, ranging from
10.6 to 91.34% [12]; in the USA, a study carried out from
2005 to 2008 with 1495 diabetic patients showed a 47%
prevalence of DR [13]; in Indonesia, a 2017 study showed
a DR prevalence of 43.1% in patients with type 2 diabetes
mellitus [14]. Different study methodologies applied in
primary studies retrieved in these different meta-analyses
are important to determine these high different figures
among countries.

Regarding the predictors evaluated in trend analysis,
the duration of diabetes increases the prevalence of DR.
Duration of diabetes is an established risk factor for the
development of DR and other microvascular complica-
tions in patients with diabetes [99-101]. The same trend
was described in another systematic review [14].

The study showed a higher prevalence of DR in type 2
diabetes mellitus patients, but the literature shows that
prevalence is higher in type 1 diabetes mellitus [7]. One
of the possibilities is that the studies on patients with
type 1 diabetes mellitus have been carried out with a
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Events per 100

Study Events Total observations % 95% Cl  Weight
Foss etal., 1989 129 546 = 2363 [20.12;27.42] 14%
Hirata et al., 1989 60 138 —— 4348 [35.07;52.18] 1.4%
Gross etal., 1993 64 17 —=— 54.70 [45.23;63.92] 14%
Steck et al., 1993 104 142 — 7324 [65.17;80.32] 1.4%
Schmid et al., 1995 19 35 —_— 54.29 [36.65;71.17] 1.2%
Wolosker et al., 1995 1 70 —— 2000 [11.39;31.27] 1.3%
Gomes etal., 1997 4 50 —— 800 [222,19.23] 12%
Fernadez et al., 1998 209 605 = 3455 [30.76;38.49] 1.5%
Junior et al., 2001 74 103 — 71.84 [62.13;80.27] 1.3%
Penido et al., 2001 132 314 = 4204 [36.52,47.71] 1.4%
Sugano et al., 2001 53 215 — 24.65 [19.04;30.97] 1.4%
Hissa et al., 2002 8 44 — 1818 [8.19;3271] 1.2%
Piccirillo et al., 2002 1 7 — 1549 [8.00;26.03] 1.3%
Alvarenga et al., 2003 293 575 = 50.96 [46.79;55.12] 15%
Costa et al., 2004 221 548 —— 4033 [36.19;44.57] 1.4%
Martins et al., 2004 74 103 —— 71.84 [62.13;80.27] 1.3%
Souza et al., 2004 478 2360 2025 [18.65,21.93] 1.5%
Chacon et al., 2005 42 76 — 5526 [43.41;66.69] 1.3%
Santos et al., 2005 99 210 —— 4714 [40.24;54.13] 1.4%
Santos et al., 2005 215 477 & 57.65 [53.08;62.13] 14%
Andrade et al., 2006 399 803 = 49.69 [46.17;53.20] 1.5%
Sampaio et al., 2006 17 81 —_— 20.99 [12.73;31.46] 1.3%
Syllos et al., 2006 56 170 —-— 32.94 [25.94;40.55] 1.4%
Felicio et al. , 2007 29 88 —— 3295 [23.30;43.79] 1.3%
Tres etal. , 2007 98 340 = 28.82 [24.06;33.96] 14%
Wobeto et al., 2007 156 317 —— 49.21 [43.58;54.86] 1.4%
Escarido et al., 2008 566 2223 2546 [23.66;27.33] 1.5%
Kramer et al., 2008 43 112 — 38.39 [20.36;48.06] 1.4%
Scheffel et al., 2008 508 1182 = 4298 [40.13;45.86] 1.5%
Esteves et al., 2009 194 437 —— 4439 [39.67,49.19] 1.4%
Gomes et al. , 2009 551 1382 = 39.87 [37.28;4251) 15%
Guedes et al., 2009 9 46 R 1957 [9.36:33.91] 1.2%
Kramer et al., 2009 14 65 —— 2154 [12.31;3349] 1.3%
Jostetal., 2010 46 120 —— 38.33 [20.61;47.65] 1.4%
Preti et al., 2010 9 105 —+— 8571 [77.53;91.78] 1.3%
Rodrigues et al., 2010 197 441 = 44.67 [39.97,49.45] 1.4%
Serfaty et al., 2010 7 47 — 14.89 [6.20;28.31] 1.2%
DePaula et al., 2011 148 454 = 32,60 [28.30;37.12] 14%
Kramer et al., 2011 83 207 ——— 40.10 [33.36;47.12] 1.4%
Mota et al., 2011 26 145 = 17.93 [12.06;25.16] 1.4%
Viégas etal., 2011 51 148 — 34.46 [26.85;42.71] 1.4%
Cardoso etal., 2012 183 550 = 3327 [29.34;37.38] 14%
Greca etal., 2012 251 385 —— 6519 [60.20; 69.95] 1.4%
Pedrosa etal., 2013 1 31 —_— 3548 [19.23;54.63] 1.1%
Schellini et al., 2014 31 407 762 [5231064] 1.4%
Rodrigues et al., 2015 66 102 —s— 64.71 [54.62;7391] 1.3%
Mata et al., 2016 122 343 - 35.57 [30.50;40.89] 1.4%
Parisi et al., 2016 487 1055 = 46.16 [43.12;49.22] 1.5%
Cardoso etal., 2017 198 646 = 30.65 [27.11;34.37] 15%
Rosses et al., 2017 39 219 — 17.81 [12.98;2353] 1.4%
Costae Silvaetal, 2018 95 186 —— 51.08 [43.66;58.46] 1.4%
Hokazono et al., 2018 50 74 —_— 67.57 [55.68;78.00] 1.3%
Lima et al., 2018 27 140 —— 19.29 [13.11;26.81] 1.4%
Melo et al., 2018 589 1644 = 35.83 [33.51;38.20] 1.5%
Chen-Ku etal., 2019 23 437 = 526 [337;7.79) 14%
Massaro et al., 2019 31 161 —_— 19.25 [1347:2620] 1.4%
Polina etal. , 2019 302 546 = 5531 [51.03;59.53 14%
Rosa etal., 2019 30 167 — 17.96 [12.46:24.64] 1.4%
Souza etal., 2019 394 1331 = 2960 [27.16;32.13] 1.5%
Malerbi et al., 2020 16 95 —— 16.84 [9.94:25.90] 1.3%
Massignam etal., 2020 195 410 —— 4756 [42.64;52.52] 1.4%
Queiroz et al., 2020 106 627 = 16.91 [14.05:20.07] 1.5%
Ben etal., 2021 49 206 —— 2379 [18.15,30.20] 1.4%
Galvao et al., 2021 70 219 —& 31.96 [25.84;38.58] 1.4%
Gomes etal. , 2021 28 328 4 854 [5751210] 1.4%
Lima et al., 2021 27 70 —— 38.57 [27.17;50.97] 1.3%
Malerbi et al., 2021 253 824 = 30.70 [27.57;33.98] 1.5%
Mori et al., 2021 271 405 = 66.91 [62.10;71.48] 1.4%
Assis et al., 2022 157 285 — 5509 [49.11;60.96] 1.4%
Cardoso et al., 2022 177 551 = 3212 [28.24;36.20] 14%
Dieter et al., 2022 565 1005 -+ 56.22 [53.09;59.31] 1.5%
Malerbi et al., 2022 93 366 = 2541 [21.03;30.19] 1.4%
Random effects model 29527 < 36.28 [32.66; 39.97] 100.0%
Heterogeneity: /> = 98% r T T T T !
0 20 40 60 80 100

Fig. 2 Forest plot representing diabetic retinopathy prevalence rates

short duration of disease. Moreover, since type 2 diabe-
tes mellitus is more prevalent than type 1 diabetes mel-
litus, a higher number of people with type 2 diabetes
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Table 2 Prevalence of diabetic retinopathy by region; analyses
with and without articles done in reference centers

Region All articles Analyses without articles
that were not done in
ophthalmology centers

% (95% Cl) % % (95%Cl) 1%

Midwest 2538[17.72-33.90] 84 23.03[13.33-3445] 88

Northeast 32.25[22.73-42.58] 95 30.21 [20.76-40.59] 95

North 3548[19.23-54.63] - 3548[19.23-5463] -

Southeast 35.96 [28.18-44.12] 98 30.11 [24.27-36.29] 97

South 4268[37.13-4833] 94 4133 [36.28-4646] 95

mellitus are possibly being studied as compared to
those with type 1 diabetes mellitus, unbalancing the
final outcomes.

This meta-analysis showed that the prevalence of DR
in the Southern region is higher than in the Northern
region. This can be explained because disease burden
components have different distributions between the
North and the South in Brazil, due to economic and
social disparities between regions. As a country with
continental territory, racial and cultural miscegenation,
Brazil experiences great social and economic prob-
lems, including socioeconomic inequality. The Fed-
eration Unit with the lowest poverty rate in 2021 was
Santa Catarina (10.16%) in the South and the one with
the highest proportion of poor people was Maranhéo
with 57.90% in the Northeast. Segmenting the coun-
try into 146 spatial strata, the one with the greatest
poverty in 2021 is the Coast and Baixada Maranhense
with 72.59%, while the lowest is in the municipality of
Florianépolis in South with 5.7% [102]. It is theorized
that patients living in the Northern region do not live
long enough to develop microvascular complications of
diabetes [103] and, as aforementioned, the duration of
the disease is one of the markers that increase the risk
of developing DR. Another difference may be because
in the Northern region access to public health is more
limited [104].

The gold standard method for screening for DR is
CFPs [105]. In this review, eight (11%) studies used
CFPs as a diagnostic method and 53 (73.6%) used
ophthalmoscopy. Ophthalmoscopy and color fundus
photographs are both valid strategies for DR screen-
ing. Each method has advantages and potential limita-
tions that include cost, expertise of the examiners, and
equipment. The main advantages of ophthalmoscopy
are its easy handling and superior performance in cases
of poor patient collaboration, on the other hand, it is
not sensitive enough to detect minor signs of DR and
depends on the presence of a trained operator [106].
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1. Was the study's target population a close representation of the national
population in relation to relevant variables, e g age, sex, occupation?

2. Was the sampling frame a true or close representation of the target
population?

3. Was some form of random selection used to select the sample, OR,
was a census undertaken?

4. Was the likelihood of non-response bias minimal?

5. Were data collected directly from the subjects (as opposed to a proxy)?

6. Was an acceptable case definition used in the study?

7. Was the study instrument that measured the parameter of interest shown

to have reliability and validity (if necessary)?
8. Was the same mode of data collection used for all subjects?

9. Was the length of the shortest prevalence period for the parameter of
interest appropriate?

10. Were the numerator(s) and denominator(s) for the parameter of interest

appropriate?

Overall

Fig. 3 Quality of studies characteristics

In turn, CFPs has the advantage of providing a per-
manent record of retinopathy, which can be used later
to document retinopathy progression and allows for a
more detailed grading of retinopathy. Notably, CFPs are
expensive [107].

Some studies were carried out in ophthalmology ser-
vices for the diagnosis of DR, which may represent a
selection bias, considering that reference services will
likely have a higher rate of patients with complications.
Therefore, we performed an analysis excluding the stud-
ies conducted in ophthalmology services as shown in
Table 2, resulting in a decrease in the prevalence of DR.

Our study has some limitations, the most important
being the high heterogeneity. Migliavaca et al. show that
prevalence studies have high heterogeneity [108]. The
available smaller studies conducted in Brazil are often
limited in scope and may uncover confounding or con-
flicting results due to their small sample size. The hetero-
geneous nature of studies (e.g., patient selection criteria,
diabetes type, setting), disparity between study methods
(color fundus photography vs. ophthalmoscopy), and
possible differences between urban and rural settings,
with variations on the following items: access to health-
care and eating habits [109, 110] may contribute to con-
flicting reports of prevalence and incidence, making a
direct comparison of studies difficult. Most studies did
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25% 50% 75%

’ . Low risk of bias l:‘ Moderate risk of bias - High risk of bias.

0% 100%

not report visual acuity or the prevalence of maculopathy
or proliferative DR, both considered vision-threatening
DR. Although the significance of functional outcomes,
most epidemiological studies do not address them. Rates
of blindness are variable among countries (high-income
vs. low- to middle-income countries) depending on the
existence of screening programs, specialized workforce,
and possibility of timely treatment [111]. Such limitations
highlight the need for consistent data capture in Brazil.

Conclusion

This study shows a high heterogeneity that is expected
in systematic reviews estimating prevalence rates. It
is necessary to develop multicenter studies with rep-
resentative samples and standardized methodology.
Screening programs are effective for the identification
of early DR, and epidemiological studies are essential
for their success, as they collect data that allows iden-
tification of the magnitude of the problem, as well as
regional differences. Further research is needed to col-
lect such data in Brazil, with the use of standardized
criteria and consistent terminology, and the inclusion
of samples that are representative of the communities
from which they are drawn. Robust longitudinal col-
lection of patient data will be essential to allow iden-
tification of the true extent of diagnosed retinal
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complications of diabetes, in turn providing health-
care planners with essential information to aid future
decision-making.

Abbreviations

DR Diabetic retinopathy

RoB Risk of Bias

HbAlc Glycated hemoglobin

CFP Color fundus photography
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