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ABSTRACT

Diabetic retinopathy is still the major cause of acquired loss of vision in the world
among the middle-aged and thus economically active population. Understating
epidemiology of diabetic retinopathy is helpful for conceptualization and
progression of leading public health strategies such as screening programs for the
disease. In the present review, we evaluated the data on incidence or development
of diabetic retinopathy worldwide. This study was conducted by searching the
scientific databases using the related keywords. Assessing the related papers
showed that few studies have been conducted on the prevalence and incidence of
diabetic retinopathy, however, the data revealed a progression in its epidemiology
since last three decades. The annual incidence of diabetic retinopathy ranged from
2% to 13% in the world. An increase in age-standardized rate of blindness and
vision impairment caused by diabetic retinopathy was seen in North Africa and the
Middle East, while the prevalence of blindness and vision impairment due to
diabetic retinopathy decreased in all areas of sub-Saharan Africa, Latin America,
Oceania, Caribbean, as well as central and eastern Europe. Factors such as
hyperglycaemia, hypertension, and dyslipidaemia have been shown to be positively
associated with diabetic retinopathy; however, more studies are needed for
confirming the relations. Although the global prevalence of diabetes mellitus is
raising, no sufficient evidence exists regarding diabetic retinopathy epidemiology in
most societies.
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BACKGROUND

One of the fast-growing chronic diseases in the world is
diabetes mellitus. The World Health Organization estimates
that the overall number of people with diabetes will increase
from 171 million people in 2000 to 366 million people by
2030.( Another report stated that diabetes had an effect on
about 415 million people in the world in 2015, and this
estimate is expected to increase to 642 million people by
2040.2) Diabetes mellitus is a major cause of avoidable
blindness in working age population globally. Diabetic
retinopathy, which is a specific microvascular complication of
diabetes mellitus, is still the major cause of acquired loss of
vision in the world among the middle-aged and thus
economically active population.3) The potential risk of
blindness in a person with diabetes is nearly three times
greater than that of a healthy person.(®) As the prevalence of
diabetes and the number of people with diabetes who live
longer is rising, the number of people with diabetic
retinopathy and visual impairment due to this disease is
increasing in the world.(®) Diabetic retinopathy may not have
any symptoms in the early stages. However, symptoms that
could indicate that the disease has progressed to a more
advanced stage include blurred vision, spots that float in the
vision, halos around lights, loss of central vision, and loss of
color vision.(67) This review article aims to explore the
epidemiological aspects of diabetic retinopathy in the world,
in order to implement appropriate strategies to screen and
manage the disease.

Search Strategy and Results

This study was conducted using the keywords of "diabetic
retinopathy”, "epidemiology"”, "prevalence" and "incidence"
through searching in the scientific databases of PubMed,
Scopus and Web of Science. Unrelated sources and articles
were excluded. Assessing the related papers showed that
despite the momentousness of diabetic retinopathy and the
increasing prevalence of diabetes particularly in Asian
countries like India and China,® few studies have focused on
the incidence of this disorder around the world, especially
severe sight-threatening stages of the disease, including
proliferative diabetic retinopathy and diabetic macular
oedema. With the increase in the number of people who
suffer from diabetes, the number of diabetic retinopathy and
vision-threatening diabetic retinopathy, which involves
severe non-proliferative diabetic retinopathy, proliferative
diabetic retinopathy and diabetic macular oedema, is
estimated to increase to 191 million people and 56.3 million
people, respectively by 2030.(9)

Previous individual studies have shown considerable
discrepancy in the estimates for the prevalence of diabetic
retinopathy among people with both diagnosed and
undiagnosed diabetes. Of course, differences in study
methodologies, population features, and ascertainment and
classification of diabetic retinopathy have made it difficult to
compare the studies directly. A recent meta-analysis stated
that the annual incidence of diabetic retinopathy ranged from
2.2% to 12.7%.019) The crude prevalence (All ages) of vision
impairment and blindness caused by diabetic retinopathy
increased significantly from 1990 to 2015.1) The number of
patients that were influenced by blindness due to diabetic
retinopathy raised from 0.2 million to 0.4 million, and
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moderate to severe vision impairment increased from 1.4
million to 2.6 million. An increase in age-standardized rate of
blindness and vision impairment caused by diabetic
retinopathy was seen in North Africa and the Middle East,
while the prevalence of blindness and vision impairment due
to diabetic retinopathy decreased in all areas of sub-Saharan
Africa, Latin America, Oceania, Caribbean, as well as central
and eastern Europe.(!1) In the following, we presented reports
on epidemiology of diabetic retinopathy around the world.

United States

From 2010 to 2050, the number of Americans with diabetic
retinopathy is expected to nearly double, from 7.7 million to
14.6 million.(!2) A meta-analysis on eight population-based
eye surveys summarized the prevalence of diabetic
retinopathy in the United States.(13) The authors reported that
the pooled prevalence rates for retinopathy and vision-
threatening retinopathy were 40.3% and 8.2% among 10.2
million adults aged 240 years old with diabetes mellitus,
respectively. These rates among general population were
3.4% and 0.75%.(13) A recent study on about one thousand
subjects with diabetes showed that 25.4% of the patients had
mild and moderate non-proliferative diabetic retinopathy,
and 2.3% had severe non-proliferative diabetic retinopathy
or proliferative diabetic retinopathy.(19) Another investigation
in the United States indicated that out of 2240 youths with
type 1 diabetes mellitus and 1768 youths with type 2
diabetes mellitus, 20.1% and 7.2% developed diabetic
retinopathy over a median follow-up time of 3.2 and 3.1
years, respectively, showing that youths with types 1 or 2
diabetes mellitus are at a considerable risk for diabetic
retinopathy and should undergo regular screenings.(15)

Europe

In the United Kingdom, data of the Clinical Practice Research
Datalink electronic health database on 338,390 patients with
type 2 diabetes and 30,657 patients with type 1 diabetes
indicated that the prevalence of diabetic retinopathy was
48.4% in patients with type 1 diabetes mellitus and 28.3% in
patients with type 2 diabetes mellitus.(16) This rate in
Portugal, based on the Diabetic Retinopathy Screening
Service for Lisbon and Tagus Valley (RETINODIAB) between
2009 and 2014 on 52,739 people with type 2 diabetes, was
16.3%. Among these patients, 10.4% had mild non-
proliferative diabetic retinopathy, 2.8% had moderate non-
proliferative diabetic retinopathy, 1.3% had severe non-
proliferative diabetic retinopathy and 1.8% had proliferative
diabetic retinopathy. Statistical analysis demonstrated that
the presence of any diabetic retinopathy, non-referable
diabetic retinopathy or referable diabetic retinopathy was
highly related to increased duration of diabetes and earlier
age at diagnosis.(!7) In Germany and Austria, a survey
conducted during 2000-2013 on the German/Austrian
Diabetes Prospective Documentation Initiative data’?, on
64,784 patients with type 2 diabetes, exhibited that 10.26%
of patients had mild to moderate retinopathy and 9.09% of
patients had severe non-proliferative or proliferative
retinopathy. Additionally, 0.77% had diabetic macular
oedema.(8) From Denmark, the Danish Registry of Diabetic
Retinopathy data on 77,968 patients with diabetes aged more
than 18 years showed that the prevalence of non-sight-
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threatening diabetic retinopathy, non-proliferative diabetic
retinopathy and proliferative diabetic retinopathy was 78%,
18% and 4% in the study population, respectively.
Nevertheless, the total prevalence of patients without
diabetic maculopathy was 97% in this registry.(!9 In a
population-based prospective study from Spain on 15,396
patients with diabetes mellitus, an increase in the incidence
of diabetic retinopathy and diabetic macular oedema could be
observed, particularly in patients who were 31 to 70 years
old, and it was associated with poor metabolic control of
diabetes mellitus. The incidence of any type of diabetic
retinopathy raised from 8.09% in 2007 to 8.99% in 2014, and
diabetic macular oedema raised from 2.00% in 2007 to
2.49% in 2014.(20

Asia

A recently published meta-analysis in Iran on thirty-one
studies including 23,729 patients with types I and II diabetes
revealed that prevalence of diabetic retinopathy, non-
proliferative diabetic retinopathy and proliferative diabetic
retinopathy were 41.9%, 32.2%, and 13.2%, respectively.(21)
From China, a current study used data gathered from eight
hospitals between 2014 and 2016 on 16,305 patients with
diabetes mellitus. The age-standardized prevalence rates of
any diabetic retinopathy and sight-threatening diabetic
retinopathy were 27.9% and 12.6%, respectively. It was
demonstrated that younger age and lower triglycerides had a
protective role against diabetic retinopathy, and longer
duration of diabetes, higher haemoglobin Alc levels, higher
fasting plasma glucose, higher systolic blood pressure, faster
heart rate, higher low-density lipoprotein, higher blood urea
nitrogen and elevated serum creatinine level were positively
related to the presence of any diabetic retinopathy. Similar
risk factors, except for blood urea nitrogen and triglycerides,
were reported for sight-threatening diabetic retinopathy.(22)
A study from Singapore on the Singapore Epidemiology of
Eye Diseases Study data, which was performed from 2004
until 2011, 2,376 patients suffered from diabetes mellitus,
33.9% of them had diabetic retinopathy and 26.3% had
vision-threatening diabetic retinopathy. There was not any
significant difference in age-standardized prevalence of
diabetic retinopathy and vision-threatening diabetic
retinopathy between different ethnic groups. Among patients
with diabetic retinopathy, 81.6% had minimal to moderate
non-referable diabetic retinopathy, 18.4% had severe non-
referable diabetic retinopathy or proliferative diabetic
retinopathy and 12.8% had clinically significant macular
oedema.(?3) A recent study from India showed an incidence
rate of 2.4% per year for diabetic retinopathy.2%

Africa

A population-based cohort study in Kenya, sub-Saharan
Africa, by Bastawrous et al.(25) demonstrated that annual
incidence of diabetic retinopathy was 224.7 per 1000 among
patients with known diabetes mellitus at baseline. Diabetic
retinopathy was strongly associated with increasing age,
higher body mass index, urban dwelling and higher
socioeconomic status.
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Oceania

In the Greater Wellington area of New Zealand, data related
to 12,667 patients who referred from 2006 until 2015 for
their first diabetic retinal screening were assessed. The
prevalence of any diabetic retinopathy was 22.5%, consisting
of 20.2% with non-sight-threatening diabetic retinopathy and
2.3% with sight-threatening diabetic retinopathy. It was also
showed that type 1 diabetes and poor haemoglobin Alc
control were highly related to any degree of diabetic
retinopathy. Old age (>65 years) increased the risk of the
disease, while Asian and Pacific Island ethnicity had relatively
higher odds compared to European ethnicity.(26)

DISCUSSION

Although the global prevalence of diabetes mellitus is raising,
no sufficient evidence exists on the diabetic retinopathy
epidemiology in most societies. Interpreting the present
incidence data from the mentioned diverse studies is not easy
considering the extensive variation in estimates of different
countries and regions, and due to differences in study
methods, type of diabetes, and time indices. A previous
systematic review that evaluated the development of diabetic
retinopathy to proliferative diabetic retinopathy and severe
sight loss demonstrated a declining development since 1980
in high-income countries.2”) Nevertheless, little data is
available regarding the incidence and development of this
disorder. Epidemiological data are of great importance for the
expansion of crucial public health strategies such as
screening programs.

It is commonly accepted that screening, early diagnosis
and prompt treatment of vision-threatening forms of diabetic
retinopathy can reduce the number of patients with diabetes-
related vision impairment.(?8) Nevertheless, screening
services for diabetic retinopathy in both developed and
developing countries remain inconsistent, and are
persistently faced with ambiguous guidelines about the most
appropriate method for screening (e.g., clinical assessment vs
fundus photography), while more resources are required for
implementation and maintenance of a comprehensive
screening program for diabetic retinopathy.(29 Thus, diabetic
retinopathy is considered as an increasingly noteworthy
public health problem, particularly in several middle-income
and low-income countries in which access to trained eye-care
professionals and secondary and tertiary eye-care services
(e.g., access to laser and intravitreal treatment) may be
substandard. Thus, it is essential that all public and private
stakeholders search for novel ways to control diabetes
mellitus, improve access to diabetic retinopathy screening,
and plan and improve cost-effective screening programs in
the society.

CONCLUSIONS

Although factors such as hyperglycaemia, hypertension, and
dyslipidaemia have been shown to be positively associated
with diabetic retinopathy.(30-32) more research is needed to
support and confirm them as risk factors, especially with
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regard to severe stages of diabetic retinopathy. Finding a
broader and more precise estimate of the prevalence of
diabetic retinopathy and its relationship with the main
adjustable risk factors, particularly for vision-threatening
diabetic retinopathy, is essential for directing public health
training and optimum clinical management of diabetes.
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