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ABSTRACT

Background & Objectives: The individuals with diabetes have 29
times higher chance of becoming blind due to diabetic retinopathy than
non-diabetic of similar age and gender. The knowledge on the factors for
it can help detect the disease in its early course. The study was conducted
with objectives to study the prevalence of diabetic retinopathy and its
risk factors in a diabetic population. Materals and Methods: A
community based cross-sectional study that involved 418 subjects with
type 2 diabetes, living in the Dharan municipality of Nepal was carried
out using convenient sampling method. Results: The prevalence of
diabetic retinopathy was 38.8%. Prevalence of mild, moderate, severe
and very severe non-proliferative diabetic retinopathy was 9.1%, 16.3%,
6.2% and 17.2% respectively. Prevalence of proliferative diabetic
retinopathy and clinically significant macular edema was 3.8% and 1.9%
respectively. Among the risk factors studied age, hypoglycemic drug
intake, family history and duration of diabetes mellitus had a significant
association with the occurrence of diabetic retinopathy (p<0.05).
Conclusions: The prevalence of diabetic retinopathy in patients with
diabetes mellitus was 38.8% and increase risk factors for it are age,
hypoglycemic drug intake, family history of diabetes, duration of
diabetes.
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INTRODUCTION

MATERIALS AND METHODS
A community based cross sectional study was

Diabetes is present in more than 246 million people
around the world.""! The concern to it is growing
because of its severe long term complications
including cardiovascular disturbances, nephropathy,
neuropathy and retinopathy. The prevalence of
diabetes was recorded to be 6.3% in adult in a
community based study in Eastern Nepal. %)

Individuals having diabetes for several years there
is a presence of characteristic group of lesions
found in the retina or fundus which is diabetic
retinopathy or ocular vasculopathy. Diabetic
retinopathy is a leading cause of blindness among
working-aged adults around the world®>. The
individuals with diabetes have 29 times higher
chance of becoming blind due to diabetic
retinopathy than non-diabetic of similar age and
gender. !On the other hand the prevalence of DR
and its risk factors may vary according to ethnicity
and population studies.

conducted in Dharan Municipality, Nepal from
March, 2011 to February, 2012 applying convenient
sampling method. The study included a total of 418
patients. All the patients were recruited in the study
following their visit to KHDC (early detection and
management of Kidney, Hypertension, Diabetes,
Cardiovascular disease) outreached clinic managed
in by the department of Internal Medicine of the
B.P. Koirala Institute of Health Sciences in Dharan
municipality. The diagnosis of diabetes was made
according to the American Diabetes Association
diagnostic criteria 2010.”

The protocol of the study was reviewed and
approved by the ethics committee of the B.P.
Koirala Institute of Health Sciences. The subjects
who had given informed consent with established
diagnosis of diabetes according to the American
Diabetes Association diagnostic criteria of diabetes
were enrolled in the study. A proforma was used to
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record the patient’s age, gender, and duration of
diabetes, family history, drug intake, blood
pressure, body mass index and blood glucose level.
Baseline blood pressure was recorded at
presentation with mercury sphygmomanometer
applying auscultatory method technique. Blood
pressure was classified according to JNC VII®
[Tablel]. Patient who did not provide consent for

the study and those having dense opacities
preventing detailed fundus examination were
excluded.

EYE EXAMINATION

The visual acuity (VA) of each eye was tested
separately using a Snellen distance vision chart at 6
meters.” The anterior segment was grossly
evaluated with torch light and the fundus
examination was carried out with indirect
ophthalmoscope after pupil dilation with
tropicamide 0.5%.

Diabetic retinopathy was graded using the Early
Treatment Diabetic Retinopathy Scale (ETDRS)
modification of the Airlie House Classification
scheme as no retinopathy, mild non-proliferative
diabetic retinopathy(NPDR), moderate NPDR,
severe NPDR, very severe NPDR, early
proliferative diabetic retinopathy (PDR), high risk
PDR, severe PDR and clinically significant macular
edema.®

RESULT

Of 418 diabetic patients, mild non proliferative
retinopathy (NPDR) was present in 38(9.1%),
moderate NPDR in 68(16.3%), severe NPDR in 26
(6.2%), very severe NPDR in 7 (1.7%), PDR in 16
(3.8%0 and clinically significant macular edema in
8 (1.9%).

The visual acuity of 371(88.7%) patients was
normal, whereas 34 (8.1%) had visual impairment,
3(0.007%) had severe visual impairment and 10
(0.02%) were blind according to the WHO
blindness classification.’

Table 1. INC VII classification of Blood Pressure

SYSTOLIC DIASTOLIC STAGE

BP (MMHG) BP(MMHG)

<120 <80 Normal

120-139 80-89 Pre-
hypertensive

140-159 90-99 Stage I

>160 >100 Stage 11

The mean age of the patients with diabetic
retinopathy was 60.54+£10.56 and that of without
diabetic retinopathy was 53.64+£10.92 years
(p<0.001) [Table 2].

Table 2. Association between age and diabetic
retinopathy

AGE(YRS) GROUP P-VALUE
DR No DR
40-49 26 93 <0.001
50-59 45 81
60-69 54 57
70-79 31 20
>80 6 5
TOTAL 162 256
MEAN AGE+  60.54+10.5 53.64+109  <0.001
SD 6 2

The duration of diagnosed diabetes was found to
have a significant association with diabetic
retinopathy (p<0.001) and prevalence was higher in
patients with duration of diabetes of >5-10 years
[Table 3]. The patients on treatment with
hypoglycemic drugs were 5.37 times more likely to
have diabetic retinopathy compared with those who
required on medical nutrition therapy only for
control of glycemia [Table 4]. Similarly, the
patients with unknown family history of diabetes
mellitus were 1.53 times at greater risk of
developing diabetic retinopathy compared with
those that had positive family history [Table 4].

Increase in blood pressure did not showed
significant association with diabetic retinopathy
(p=0.66) [Table 4]. Gender and body mass index of
the patients were not found to be significantly
associated with the occurrence of diabetic
retinopathy [Table 4]. On evaluating the association
of blood glucose level and retinopathy, the patients
with high blood glucose level were 1.32 and 1.25 at
a greater risk of retinopathy compared with normal
post prandial and fasting blood glucose level [Table
4].

DISCUSSION

The prevalence of diabetic retinopathy was found to
be 38.8% which was higher than that reported in
Nepal (19.3%),"° Chennai (18%)'' and Beijing
27.9%."% United Kingdom Prospective Diabetes
Study (UKPDS) showed the prevalence of diabetic
retinopathy to be 39% in male and 35% in
female,"> whereas Gaddap Study highlighted the
prevalence of 27.43%!'*) as the sample in this study
were 30 years and above.

18



Prevalence of and risk factors for diabetic retinopathy

JCMS Nepal 2015;11(1):17-21

In this study, the risk factors studied included age,
sex, body mass index (BMI), duration of diabetes,
blood pressure and blood glucose level.

The age was found to be significantly associated
with diabetic retinopathy similar to various other
studies''® and longer duration of diabetes was
significantly related to retinopathy too. This is
consistent with WESDR which showed that non-
proliferative retinal lesions, macular edema and
proliferative diabetic retinopathy each had a
prevalence that is strongly associated with the
duration of diabetes diagnosis.'* !’

The patients taking insulin or oral hypoglycemic
medicines were having diabetic retinopathy higher
compared to those not on any medication which
was similar to a study done in Tehran."> This may
reflect easy of control of blood sugar or shorter
duration of diabetes, hence well controlled.
Similarly, the patients with unknown family history
were significantly associated with retinopathy. A

study done in Kuwait reported that the association
between family history and diabetic retinopathy
was insignificant.'®

Table 3. Association between duration of diabetes
and retinopathy

Table 4 . Association between various risk factors and diabetic retinopathy

Variables Disease status
DR o Total

Drug Intake

OHA/Insulin 157 200 357

No 5 56 61

Family History

Unknown 144 207 351

Known 18 49 67

Postprandial Blood Glucose(mg/dl)

>200 94 120 214

<200 68 136 204

Fasting Blood Glucose (mg/dl)

>126 106 146 152

<126 56 110 166

Gender

Male 81 142 223

Female 81 114 195

Body Mass Index

Underweight/Normal 92 147 239

Overweignt/Obese 70 109 179

Blood Pressure (mm/Hg)

High (=120/80) 147 229 376

Normal (<120/80) 15 27 42

Total 162 256 418

Group P-value
Duration
DR No DR
(yrs)
<1 12 102
>1-5 15 84
>5-10 80 50 <0.001
>10-15 29 15
>15 26 5
Total 162 256
Relative 95% Cl of RR -
Risk Lower Upper
5.37 2.30 12.53 <0.001
1.53 1.01 213 0.029
1.32 1.03 1.69 0.026
1.25 0.96 1.61 0.87
0.87 0.69 1.11 0.275
0.98 0.77 1.26 0.89
1.09 0.72 1.67 0.66
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This study did not find any association between
fasting blood sugar at presentation and occurrence
of diabetic retinopathy but there was a significant
association between post prandial blood sugar and
occurrence of diabetic retinopathy. UKPD study
and DCCT study reported that glycemic control is
associated with decreased incidence of retinopathy.
It was further shown that development and
progression of retinopathy is halted by a good
control of blood sugar. Though people with poor
control of blood sugar had higher incidence of
retinopathy, it was not found to be independently
associated with it.'* %

The present study showed that there was no
association of retinopathy with gender. Most of the
other studies have not reported the association of
retinopathy and gender. ?"**!Similarly there was no
association between body mass index and
occurrence of diabetic retinopathy in our study.
However, some studies have found an increased
prevalence of retinopathy in patients with lower
BMI 2l 23

There was no significant association between blood
pressure and the occurrence of diabetic retinopathy.
Study done by Ishihara M et al revealed systolic
blood pressures to be significantly higher in the
patients with retinopathy than in those without
retinopathy, whereas there was no difference in the
diastolic blood pressure between these two
groups.”* Study among Omani diabetics showed
that hypertension was significantly associated with
retinopathy and both systolic and diastolic blood
pressures were deemed to have association,
however, the diastolic blood pressure was found to
be the variable consistent with the development of
moderate to severe NPDR as well as proliferative
DR in the logistical model with a higher risk than if
any retinopathy was considered.”

LIMITATION OF STUDY

This study has several limitations. Though it is a
community based study, it was done in community
outreached clinic. The sample taken was also by
convenient sampling technique. These might have
introduced bias of selection and patient with more
severe and longer duration of diabetes might have
been included leading to higher prevalence of DR.
The sample size is also limited.

CONCLUSION

The prevalence of retinopathy in the subjects with
type II diabetes was found to be 38.8%. The risk
factors with significant association with retinopathy
were age, oral hypoglycemic drug intake, family
history, duration of diabetes mellitus and
postprandial blood glucose level.
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