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ABSTRACT

Background: Diabetic retinopathy (DR) is
one of the most frequent microvascular compli-
cations of diabetes mellitus (DM). The
increasing number of diabetic retinopathy
cases, amajor cause of blindness worldwide, is
resulted from the increasing prevalence and life
span of diabetes mellitus patients. In 2010, the
number of diabetic retinopathy cases was 126.6
million and is predicted to increase to 191.0
million by 2030. The number of patients with
vision-threatening diabeticretinopathy is also
predicted to increase from 37.3 million to 56.3
million.

Subjects and Method: This study was a
descriptive study conducted from January to
February 2020.A sample of 98 patients was
taken through fixed disease sampling. Research
data was collected from electonic medical
record of patients visiting Eye Clinic of Zainoel
Abidin General Hospital Banda Aceh using
total sampling method. The researchers used
the triangulation method to complete some
missing demographic data in the medical
records, such as occupation, education, and
monthly salary. Interviews were conducted
directly with patients after they underwent an
examination, and the results were included in
the research form.

Cite this as:

Results: 35 patients (35.7%) were aged 56-65
years and 26 patients (26.5%) worked as house-
wives. The most common systemic complica-
tions were heart disorder found in 17 patients
(17.3%). Proliferative diabetic retinopathy
(PDR) was identified in 49 patients (50.0%),
whereas 51 patients (52.0%) presented with
diabetic macular edema (DME). 44 patients
(44.9%) came with less than 6/60 visual acuity
on the left eye.

Conclusion: Most patients presenting in Eye
Clinic of Zainoel Abidin Hospital Banda Aceh
were in worse condition (PDR) with visual
acuity of less than 6/60. Therefore, educating
and counseling diabetic patients to undergo
routine screening by ophthalmologists are
important in order to prevent loss of vision
caused by diabetic retinopathy.
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BACKGROUND
Diabetic retinopathy is the most common
microvascular complication of diabetes
mellitus (Nentwich et al., 2015). There are
two types of diabetic retinopathy: Non

e-ISSN: 2549-0273

Proliferative Diabetic Retinopathy (NPDR)
and Proliferative Diabetic Retinopathy
(PDR). NPDR is associated with micro-
aneurysm, retinal bleeding, intraretinal
microvascular abnormalities (IRMA), and
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venous disorder, whereas PDR is marked by
the presence of neovascularization (Duhet
al., 2017). Diabetic macular edema is the
main cause of blindness in patients with
diabetic retinopathy, either early-stage
NPDR or late-stage PDR (Ding et al,
2012).

In 2010, more than one-third of 285
million diabetes mellitus patients world-
wide exhibit signs of diabetic retinopathy,
and another one-third experience severe
NPDR and DME. 126.6 million diabetic
retinopathy patients in 2010 were predicted
to increase to 191.0 million by 2030. The
number of patients with vision-threatening
diabetic retinopathy (VTDR) was also
increased from 37.3 million to 56.3
million(Zheng et al., 2012). The risk factor
of diabetic retinopathy can be classified into
modifiable and unmodifiable risk factors.
Similar to diabetes mellitus, modifiable risk
factors of diabetic retinopathy are hypo-
glycemia, hypertension, dyslipidemia, and
obesity. Unmodifiable risk factors of
diabetic retinopathy includes age, sex,
disease duration of diabetes mellitus,
pregnancy, and puberty (Lee et al., 2015).

Damage in retinal microvasculariza-
tion is manifested as diabetic retinopathy.
It also serves as a biomarker of glucose
metabolism disorder in systemic micro-
vascularization (Cheung et al., 2008). Both
NPDR and PDR are frequently related to
other systemic diseases, such as stroke,
coronary heart disease, heart failure, and
nephropathy (Wat et al., 2016).Other ocular
complications are presented as a major
cause of morbidity in patients with diabetes
mellitus. The most common ocular compli-
cations are namely glaucoma, cataract, and
dry-eye syndrome. Appropriate control of
blood glucose, blood pressure, and lipid
levels is important to prevent more severe
systemic or ocular complications. More-
over, routine ophthalmology screening is

www.jepublichealth.com

essential for early detection of retinopathy
and immediate intervention can be per-
formed (Tajunisah et al., 2011; Khandekar
et al., 2010; Sayin et al., 2015).

Physical, social, and economic impli-
cations of diabetic retinopathy greatly affect
the quality of life of patients. Therefore,
patients' awareness and knowledge regard-
ing their disease are essential and related to
educational and socioeconomic back-
ground. A study about demographic, clini-
cal characteristics, and risk factors of dia-
betic retinopathy patients in Aceh province
has never been conducted. On the other
hand, the risk of visual loss caused by dia-
betic retinopathy can be reduced by
effective control of blood glucose and blood
pressure, as well as early detection and
management of the disease. As a result, a
study about demographic and clinical
charactertistics of diabetic retinopathy
patients isneeded as important information
to help health care providers in preventing
further damage to the patients. This study
aims to determine the clinical characteris-
tics of patients with diabetic retinopathy in
the eye clinic of the Zainoel Abidin
Hospital.

SUBJECTS AND METHOD

1. Study Design

This was a descriptive study with retro-
spective design, conducted from January to
February 2020 at Eye Clinic of Zainoel
Abidin General Hospital Banda Aceh.

2. Population and Sample

The population target in this study was all
diabetes mellitus patients diagnosed with
diabetic retinopathy by ophthalmologists in
Eye Clinic of Zainoel Abidin Hospital Banda
Aceh. Sample was selected using total sam-
pling. The inclusion criteria were as follow:
(1) diabetes mellitus patients admitted to
Eye Clinic of Zainoel Abidin Hospital Banda
Aceh, (2) had been diagnosed with diabetic
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retinopathy, (3) agree to be a respondent,
and (4) able to communicate well. Patients

who refused to cooperate would be
excluded from the study.
3. Data Analysis

After all data were obtained, they will be
presented in a table and grouped based on
demographic  characteristics, clinical
characteristics, diabetes characteristics and
classification, as well as ocular findings.

4. Study Instruments

We did not perform any examinations on
the patients because all the data was
obtained from the medical record. There
were no measurement tools involved.

5. Research Ethics

The ethical eligibility in this study is
approved by Medical Research Ethical

Committee of Medical Faculty, Universitas
Syiah Kuala/ Zainoel Abidin Hospital, Aceh
with number: 065/EE/FK-RSUDZA/2020.

RESULTS

1. Sample Characteristics

Throughout January and February 2020,
98 patients were admitted to Eye Clinic of
Zainoel Abidin Hospital Banda Aceh. There
were several missing demographic data in
the medical records, including occupation,
education, and monthly salary. Interviews
were then carried out directly to complete
this data after they underwent an examina-
tion. The resulting demographic data,
obtained from both medical records and
interviews, are presented in Table 1.

Table 1. The Demographic Characteristics of Diabetic Retinopathy Patients in Eye
Clinic of Zainoel Abidin Hospital Banda Aceh (categorical data)

Characteristics Frequency (n=98) Percentage (%)
Age

<45 years old 16 16.3
46-55 years old 34 34.7
56-65 years old 35 35.7
>65 years old 13 13.3
Sex

Male 49 50.0
Female 49 50.0
Occupation

Housewife 26 26.5
Civil servant 17 17.3
Retiree 23 23.5
Private employee 6 6.1
Entrepreneur 8 8.2
Farmer 3 3.1
Unemployed 15 15.3
Education

College graduates 42 42.9
Senior high school 21 21.4
Junior high school 10 10.2
Elementary school 10 10.3
Not graduated 15 15.3
Monthly Salary

<1 million IDR 43 43.9
1-5 million IDR 54 55.1
5-10 million IDR 2 2.0
>10 million IDR 0 0
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2. Data Analysis

More than 50% of patients had a history of
hypertension and dyslipidemia. Some also
had a smoking history. Heart abnormality

as one of the systemic complicationswas
present in 17.3% of patients. Risk factors
and other systemic complications can be
seen in Table 2.

Table 2. Risk Factor and Systemic Complications of Diabetic Retinopathy Patients
in Eye Clinic of Zainoel Abidin Hospital Banda Aceh (categorical data)

Characteristics Category Frequency (n=98) Percentage (%)
Risk Factor Hypertension 56 57.1
Systemic Hypercholesterolemia 56 57.1

Smoking 28 28.6

Renal abnormality 3 3.1
Complication Heart abnormality 17 17.3

Stroke 1 1.0

Table 3 showed the disease character-
ristics of diabetic patients. The type of DM
and duration of disease were asked directly
to the patients. As a result, 35.7% of pati-

ents did not know their DM types. HbA1C
levels were obtained from the last labora-
tory result of patients in the medical record

Table 3. Diabetes Characteristic of Diabetic Retinopathy Patients in Eye Clinic of
Zainoel Abidin Hospital Banda Aceh (categorical data)

Characteristics Category Frequency (n=98) Percentage (%)
Type of Diabetes Type1 DM 0 0
Mellitus Type 2 DM 63 64.3

Unknown 35 35.7
Duration of Newly diagnosed 1 1.0
Disease <5 years 14 14.3
5-10 years 12 12.2
>10 years 62 63.3
HbA1C Level <6.5% 4 6.3
6.5-8% 19 30.2
8.1-10% 23 36.5
10.1-12% 10 15.9
>12% 7 11.1

The degree of diabetic retinopathy
presented in Table 4 was the type of
diabetic retinopathy in one of the eyes,
whichever was highest. Most of the patients
were present with more severe ocular
conditions, such as PDR and DME. Based

on clinical findings, diabetic retinopathy is
classified into mild-moderate NPDR,
severe-very severe NPDR, and PDR. In this
study, both the right and left eye of each
patients were examined by ophthalmo-
logists.

Table 4. Type of Diabetic Retinopathy Patients in Eye Clinic of Zainoel Abidin

Hospital Banda Aceh (categorical data)

Characteristics Category

Frequency (n=98)

Percentage (%)

Type of Diabetic Mild-moderate NPDR
Retinopathy

PDR
Diabetic Macular Present
Edema Absent

Severe-very severe NPDR

13 13.3
33 33.7
52 53.0
51 52.0
47 48.0
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Table 5 showed that most patients were
admitted with worse visual acuity. Only less
than 10% of patients had visual acuity of
more than 6/12. Ocular complications were
commonly found in the patients, indicating

the severity of the disease. Neovascular
glaucoma was present in 7% of patients,
while tractional retinal detachment was
present in 18% of patients.

Table 5. Other Ocular Findings (categorical data)

Characteristics Category Frequency (n=98) Percentage (%)
Right Eye Visual >6/12 9 9.2
Acuity >6/18 - <6/12 10 10.2

>6/60 - <6/18 35 35.7
<6/60 44 44.9
Left Eye Visual >6/12 8 8.2
Acuity >6/18 - <6/12 8 8.2
>6/60 - <6/18 38 38.8
<6/60 44 44.9
Other Cataract 56 57.1
Abnormalities CRVO 3 3.1
Glaucoma 2 2.0
Complication Neovascular glaucoma 7 7.1
Tractional retinal 18 18.4
detachment (TRD)
DISCUSSION background tend to have worse clinical

It was obtained from this study that most
diabetic retinopathy patients (35.7%) in Eye
Clinic of Zainoel Abidin General Hospital
Banda Aceh were aged 56 to 65 years. The
number of patients was decreased to 13.3%
in the age range >65 years. There was no
significant difference between female and
male sex. This result suited to the previous
study conducted by Chatziralli et al. (2010)
in Greece which stated that the degree of
diabetic retinopathy disease was parallel
with age, whereas Xu et al. (2012) in Beijing
stated that the highest prevalence of dia-
betic retinopathy was found in patients
aged 50-59 years and the lowest were found
in patients aged >70 years. Low prevalence
of diabetic retinopathy in an older age
group is related to increased mortality of
DR(Liu et al., 2017).

The complication of diabetes mellitus
may affect quality of life and financial con-
ditions of patients and their family. Pre-
vious studies demonstrated a correlation
between patients with lower socioeconomic
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characteristic compared to patients with
higher socioeconomic backgrounds. Socio-
economic status is closely related to under-
lying diabetes treatment, such as quality of
health services, family support, disease
knowledge, patients' compliance, physical
activity, and dietary regiment. This can be
observed by educational background, occu-
pation, and monthly salary (Funakoshi et
al., 2017; Tao et al., 2016).

This study revealed that most patients
(42.9%) were college graduates. In most
epidemiology studies, education was com-
monly used to determine socioeconomic
background. A study conducted by Emoto
et al. (2016) stated that people with higher
education backgrounds were likely to be
more healthy. Patients with lower salaries
had the highest prevalence of retinopathy
and neuropathy. In this study, most pati-
ents worked as housewives with monthly
salary were less than 5 million IDR.

Previous studies showed that the
incidence and prevalence of hypertension
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in diabetic patients were 1,5 to 2 times
greater than non-diabetic patients. Blood
pressure is generally normal in the early
stage of type 1 diabetes mellitus and
increased along with the onset of disease.
However, blood pressure is increased in
one-third of patients with early-stage of
type 2 diabetes mellitus. This study
reported 56 respondents (57.1%) had
elevated blood pressure. A study conducted
by Faria et al. (2011) in Brazil stated that
blood pressure control could reduce super-
oxide production and/or increase anti-
oxidant defense in the body. Therefore, it
would be beneficial for diabetic patients to
aim for normal blood pressure in order to
delay the progress of diabetic retinopathy
and nephropathy. Lipid levels are also one
of a significant risk factors for diabetic
retinopathy. High lipid levels may lead to
endothelial dysfunction due to the low
bioavailability of nitric oxide which causes
the formation of retinal exudates. This
study found 56 respondents (57.1%) who
had a history of high cholesterol levels. This
result suited to a study conducted by Cetin
et al. (2013) in Turkey which stated that
there was a significant correlation between
HbA1c and total cholesterol level. However,
several past studies demonstrated no corre-
lation between lipid serum levels and dia-
betic retinopathy. It was suggested that
lipid serum levels were involved in the
pathogenesis of diabetic macular edema
that commonly occurred in late-stage
diabetic retinopathy.

Diabetic retinopathy is one of the
predictors of cardiovascular disease. It was
reported that the risk of stroke and coro-
nary heart disease was higher in diabetic
retinopathy patients(Kawasaki et al., 2013).
17 respondents (17.3%) had a history of
heart abnormality and only 1 respondent
(1.0%) had a history of stroke in this study.
Renal abnormality was found in 3
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respondents (3.1%). Chronic renal failure
and proteinuria are significantly related to
diabetic retinopathy. It is caused by chronic
hyperglycemia state which leads to a shift
in renal and retinal microvascular
circulation. This microvascular change
results in retinopathy and nephropathy due
to inadequate perfusion from narrowed and
occluded vascular lumen.

Microvascular complication of dia-
betes mellitus are firmly linked to severity
and duration of hyperglycemia. The disease
duration of most patients in this study
was>10 years (63.3%). A study conducted
by Yau et al. (2012) in Australia revealed
that the prevalence of diabetic retinopathy
was parallel to diabetes duration, which
presented in21.1% of patients with <10
years diabetes and 76.3% in patients with
>20 years diabetes. Proper and comprehen-
sive management of diabetes is essential to
prevent complication. Diabetes manage-
ment relies solely on patients' compliance
to medication and lifestyle modification.
Therefore, patient education is important to
achieve acceptable long-term diabetes
treatment result. Past studies showed that
patients with decent knowledge of disease
had better glycemic control (Al-maskari et
al., 2013). Conversely, this study revealed
35 respondents (35.7%) did not know their
diabetes type. As a result, most patients
were admitted with advanced disease.

Chronic hyperglycemia is reflected in
HbAu1c levels. In this study, 23 respondents
(36.5%) had a high level of HbA1c between
8.1-10%. This result corresponded with a
study conducted by Chatziralli et al. (2010)
in Greece which found that high level of
HbA1c was correlated with severe diabetic
retinopathy. 1% decrease concentration of
HbAu1c is able to reduce the risk of micro-
vascular complication by 30% (DeFronzo et
al., 2015).
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In 2010, it was estimated that out of
285 million people with diabetes, one forth
had vision-threatening diabetic retinopathy
(VIDR). VIDR is defined as severe non-
proliferative diabetic retinopathy, prolife-
rative diabetic retinopathy, and diabetic
macular edema. Early signs of NPDR are
microaneurysm formation, which is bal-
looning on the capillary wall. Later, when
retina capillary hypoperfusion becomes
more severe, neovascularization appears as
a sign of PDR (Kollias and Ulbig, 2010). In
this study, each right and left eye of subject
were examined and grouped based on the
more severe degree of diabetic retinopathy.
Most respondents (50.0%) were admitted
with PDR in one of the eyes. Moreover,
diabetic macular edema was also found in
51 respondents (52.0%).

Previous studies demonstrated that in
2010, 3.63 million people worldwide expe-
rienced moderate and severe loss of vision
due to diabetic retinopathy. Moderate and
severe loss of vision is defined as visual
acuity of 3/60 to 6/18 on the Snellen chart.
On the other hand, it is estimated that 850
thousand people experienced blindness
with visual acuity less than 3/60. This study
showed that right or left eye visual acuity in
44 respondents (44.9%) was less than 6/60.
Diabetes is also one of the risk factors for
early-stage cataract, whereas cataract is a
significant factor that causes loss of vision
and blindness in diabetic patients. Cataract
was present in 56 respondent (57.1%) from
this study. Past studies also reported dia-
betes as one of the risk factors for glau-
coma, especially in patients with prolife-
rative diabetic retinopathy. Neovascular
glaucoma was reported in 7 respondents
(7.1%) in this study. Worse visual acuity
followed by ocular complication in some
patients is associated with knowledge, atti-
tude, and behavior patients in relation to
their disease. Up to 50-73% of visual loss or
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blindness cases caused by diabetic
retinopathy can be prevented by early
detection and early management of risk
factors. Screening for diabetic retinopathy
is best done early in the course of diabetes
mellitus. Patients need to understand the
risk of diabetes complications, such as
diabetic retinopathy, which does not exhibit
any symptoms early in the course of the
disease (Petrella et al., 2012).

To conclude, this study found that
most patients came with advance disease
(PDR) with visual acuity of less than 6/60.
Information and knowledge regarding dia-
betic retinopathy is essential for all diabetes
mellitus patients. They must be informed
that in the early stage, the disease is asymp-
tomatic, and that ophthalmologists recom-
mend all diabetic patients to undergo
periodic examination for early detection.
This study showed that diabetic retinopathy
patients had been diagnosed as diabetic for
more than 10 years, followed by worse
visual acuity and abnormal HbAic levels.
The result indicates poor behavior and
knowledge of patients in regards to their
disease. Further studies are required to
examine the attitude, behavior, and know-
ledge of diabetic patients in Aceh concern-
ing diabetic retinopathy or other ocular
diabetic complications to prevent irrever-
sible visual damage and improve patients'
quality of life.
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