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ABSTRACT
Background: Early detection of diabetic retinopathy (DR) is the most important factor in reducing the blinding
complications due to diabetes. Study of the various socio-demographic factors affecting awareness of DR will help us
to formulate effective screening programs for early detection. Objectives of the study were to find the sociodemographic
determinants associated with awareness of DR and to evaluate the association of stage of DR with awareness about
diabetic retinopathy.
Methods: A cross sectional study was conducted among 384 patients who had been diagnosed with diabetes mellitus
in various medical camps and diabetic clinics at Thiruvananthapuram. Socio demographic variables and awareness were
assessed using structured self-administered questionnaire. Dilated fundus evaluation was done and retinopathy
classified. Data entered to excel sheet and analysis done using statistical software (SPSS version 20).
Results: Among the 384 patients, 44.9% were diagnosed to have diabetic retinopathy. Among the diagnosed 41.6%
had mild non proliferative DR (NPDR), 33.0% had moderate NPDR, 11.45% had severe NPDR. 13.4% of subjects
were diagnosed to have proliferative DR. 53.1% of the subjects with diabetic retinopathy had clinically significant
macular edema. There was no statistically significant association between the stage of DR to awareness. Among the
socio demographic variables, significant positive association with level of awareness was obtained for duration of
diabetes (OR=10.96; p=0.004)
Conclusions: Duration of diabetes was significantly associated with level of awareness. There was no statistically
significant association between the stage of diabetic retinopathy to awareness. This signifies the urgent need to intensify
our diabetic retinopathy awareness programs.
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INTRODUCTION
World health organization has predicted that India will
have the highest number of diabetics in the world by 2030
i.e., 80 million diabetic patients and hence diabetic
retinopathy will fast become a major public health problem
and a very important cause of visual morbidity.1 However
this morbidity is largely preventable and treatable. If
managed with timely intervention, the quality of life can
be preserved.2 To achieve this we have to develop effective
eye care programmes that should be able to attract and

examine all the potential persons with diabetes if vision
impairment due to retinopathy is to not add to the already
existing burden of blindness in India. This will require that
persons with diabetes are aware of the sight-threatening
potential of diabetes and the need for regular eye
examinations.3 Kerala is a state with a high literacy rate
and high health indices. In spite of this we find that a lot of
patients reporting for the first time to the ophthalmologist
with vitreous hemorrhage and proliferative diabetic
retinopathy as they did not know that periodic checkup of
eye was essential. Hence the purpose of our study was to
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find the socio-demographic determinants associated with
awareness about DR, stage of diabetic retinopathy at the
time of diagnosis and to find its association with
awareness.

males while 58.6% had moderate to good awareness.
There was no statistically significant difference.

METHODS

There was no statistically difference between the different
educational status groups. This result is quite alarming in
a state with high literacy and hence greater need for wider
coverage of screening camps.

This was a community based cross sectional study
conducted at various medical camps and diabetic clinics in
Trivandrum from April 2017 to March 2018. All
consecutive patients diagnosed with diabetes mellitus were
included in the study. Patients who were already diagnosed
to have diabetic retinopathy and were on treatment/follow
up were excluded from the study. Institutional ethical
committee clearance was obtained prior to the study. After
obtaining informed written consent from the patients, basic
demographic data regarding age, gender and education of
the patients was recorded. Duration of diabetes, type of
medication other medical history including presence of
hypertension, hypercholesterolemia was noted. Patient’s
visual acuity was recorded using the Snellen chart. They
underwent a fundus examination using indirect
ophthalmoscope or slit lamp biomicroscope with 90D lens
after dilatation with tropicamide and phenylephrine
eyedrop. Features identified were recorded and
retinopathy classified based on international clinical DR
disease severity scale as normal, mild, moderate, and
severe NPDR, proliferative diabetic retinopathy (PDR),
and clinically significant macular edema (CSME).
Presence of retinopathy in one eye was considered as
diabetic retinopathy and asymmetrical retinopathy if
present, the stage of retinopathy was based on the affected
eye with the more severe grade of retinopathy. Data
entered in excel sheet. Categorical and quantitative
variables were expressed as frequency (percentage) and
mean ± SD respectively. Chi square statistics was carried
to find association of awareness of diabetic retinopathy
with socio-demographic variables. P<0.05 was considered
threshold for statistical significance. Statistical analysis
was performed using a statistical software package SPSS,
version 20.0.

Educational status

Duration of diabetes
A total 48.7% was diabetic for less than 5 years, (49.2%
had poor awareness and 50.8% had moderate to good
awareness), 21.6% for 6-10 years (43.4 had poor
awareness and 56.6% had moderate to good awareness)
and 29.7% for more than 10 years (29.8% had poor
awareness and 70.2% had moderate to the good
awareness) p value=0.004. There was statistically
significant of association of awareness with duration of the
diabetes.
Stage of diabetic retinopathy at the time of diagnosis
A total 41.6% of subjects diagnosed to have diabetic
retinopathy had mild NPDR, 33.0% had moderate NPDR,
11.45% had severe NPDR and 13.4% had PDR. 53.1% of
the subjects with diabetic retinopathy had CSME. There
was no statistically significant of association between the
stage of DR to the awareness.
Table 1: Percentage distribution of the sample
according to stage of diabetic retinopathy.
Stage
No DR
Mild NPDR
Moderate NPDR
Severe NPDR
Early PDR
HRPDR

Count
118
40
32
11
6
7

Percent (%)
55.1
18.7
15.0
5.1
2.8
3.3

DR-Diabetic retinopathy, NPDR-Non proliferative diabetic
retinopathy, PDR-Proliferative diabetic retinopathy, HRPDR-High
risk proliferative diabetic retinopathy.

RESULTS
Demographic features of studied population
Age distribution
In the studied population 9.6% of subjects belonged to 50
or less than 50 years of age, 22.4% belonged to 51-60 years
and 33.6% belonged to more than 60 years age group.
There was no statistically significant difference in the
awareness among the different age groups.
Gender
A total 54.7% of the studied group were females and
45.3% were males. Among the females 42.9% had poor
awareness while 57.1% had moderate to good awareness
of diabetic retinopathy. 41.4% had poor awareness among

Figure 1: Percentage distribution of sample according
to stage of diabetic retinopathy at the time of
diagnosis.
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Table 2: Association of level of awareness with stage of diabetic retinopathy.
Poor

Stage

Count
44
15
7
2
0
2

No DR
Mild NPDR
Moderate NPDR
Severe NPDR
Early PDR
HRPDR

Percent (%)
37.3
37.5
21.9
18.2
0.0
28.6

Moderate/good
Count
Percent (%)
74
62.7
25
62.5
25
78.1
9
81.8
6
100.0
5
71.4

X2

P value

7.27

0.201

Table 3: Association of level of awareness with socio demographic variables.
Variables
Age (year)
≤50
51-60
>60
Sex
Male
Female
Educational status
Primary
Secondary
Hr. Secondary/graduate
PG/professional
Duration (year)
≤5
6-10
>10

X2

P value

60.2
60.5
53.0

1.89

0.389

102
120

58.6
57.1

0.09

0.770

46.2
43.6
36.9
50.0

21
123
70
8

53.8
56.4
63.1
50.0

2.08

0.556

49.2
43.4
29.8

95
47
80

50.8
56.6
70.2

10.96**

0.004

Poor
Count

Percent (%)

Moderate/good
Count
Percent (%)

49
51
62

39.8
39.5
47.0

74
78
70

72
90

41.4
42.9

18
95
41
8
92
36
34

DISCUSSION
Sequential surveys from India indicate that the prevalence
of diabetes has risen steadily since the 1970s.4-7 Thus we
will be seeing an increasing number of DR cases. In DR,
early detection and treatment is of vital importance as it
may prevent vision loss and blindness. Up to a fifth of
newly diagnosed diabetics have some form of retinopathy.
Therefore, screening will prove to be beneficial at any
stage of the long latent phase of the disease and will also
be helpful in avoiding blindness among 90% patients.8 But
the lack of proper screening and treatment facilities mainly
at primary and secondary care level, many of the DR
patients become blind.9 This is further confounded by the
fact that lack of awareness of DR hinders proper utilization
of existing facilities.
During the one-year study period of a total of 384 diabetic
patients screened, 214 patients had DR. 41.6% had mild
NPDR, 33% had moderate NPDR and 11.45% had severe
NPDR. and 13.5% had proliferative DR. Clinically
significant macular edema (CSME) was found in 53.1%.
Similarly, in a study by Dandona et al.10 most of the DR
was of the mild (50%) or moderate (39.3%) nonproliferative type; one subject (3.6%) had proliferative
retinopathy.10 The study was not able to find significant
association between stage of DR and level of awareness.

This explains the fact that we are seeing patients with
advanced stage of DR i.e., with tractional detachment and
vitreous detachment in their first visit to the
ophthalmologist. In many patient’s vision is affected only
in later stages of DR and so come to the ophthalmologist
only when they develop visual symptoms. In a study by
Dubey et al, at the time of screening DR was present in
3.5% (8) of cases among those who were aware about DR
and 13.5% (14) of the cases among those who were not
aware about DR.11 This difference in the two groups was
statistically significant (p<0.001). There was no
statistically significant difference in awareness among
males and females in our study. In a study by Hussain et al
although overall female population had shown better
knowledge, in the diabetic group, men showed a
significantly better knowledge (p<0.001).12 In the study by
Dubey et al significant association was demonstrated with
male gender and literacy, higher socio-economic status
and positive family history but no significant association
was demonstrated with duration of diabetes.11
In a study by Bakkar et al awareness of DR was not
significantly associated with patient’s gender (p=0.479),
age (p=0.78) and family history of DM (p=0.177).13
Remarkably, the level of awareness of DR was found to be
significantly associated with patient’s educational level
(p=0.003). Patients with a relatively higher educational
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level (secondary education, graduates and post-graduates)
were more aware of DR occurring as a consequence of
diabetes.13 The present study revealed no statistically
significant relation between level of education and
awareness. This is against similar studies done by
Saikumar and Dubey et al.15,11 The reason for low
awareness in our study could be because our study was
conducted mainly in medical camps in far reach areas with
poor accessibility to ophthalmological services.
In a study conducted by Murugesan et al to identify factors
that influence awareness found that higher education and
professional or executive jobs were significantly
associated with better awareness. Age, gender and income
had no influence.14
In our study a positive association (p=0.004) is seen
between duration of diabetes and level of awareness. The
result is similar to studies done by Hussain and Saikumar
et al.12,15 This could be due to due repeated contacts with
the treating physician. In spite of rapid advancements in
diagnostic and therapeutic interventions, visual morbidity
due to DR is on the rise. This is to a large part due to
underutilization of existing facilities due to lack of
awareness of the blinding complications of diabetes even
in a highly literate state like Kerala. This study highlights
the urgent need to step up awareness programs which
should aim for a wider reach in the community.

3.

4.

5.

6.

7.

8.
9.

10.

CONCLUSION
The following conclusions were drawn from this study:
44.1% of subjects with diabetes had DR. Among them,
41.6% had mild NPDR, 33.0% had moderate NPDR,
11.4% had severe NPDR and 13.5% had PDR. There was
no statistically significant difference between the stage of
DR to awareness. There was no statistically significant
difference between age, gender and educational status to
awareness of DR. Significant association is present
between duration of diabetes mellitus and level of
awareness.
Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
Institutional Ethics Committee

11.

12.

13.

14.

REFERENCES
1.

2.

World Health Organization. Prevention of blindness
from diabetes mellitus: report of a WHO consultation in
Geneva, Switzerland, 2005. Geneva. 2006. Available
at:
https://www.who.int/diabetes/publications/prevention_
diabetes2006/en/. Accessed on 15th November 2020.
Rema M, Pradeepa R. Diabetic retinopathy: An Indian
perspective. Indian J Med Res. 2007;125:297-310.

15.

Namperumalsamy P, Kim R, Kaliaperumal K, Sekar A,
Karthika A, Nirmalan PK. A pilot study on awareness
of diabetic retinopathy among non-medical persons in
South India. The challenge for eye care programmes in
the region. Indian J Ophthalmol. 2004;52:247.
International Diabetes Federation. Diabetes Atlas, 4th
ed. International Diabetes Federation, 2009. Available
from: http://www.diabetesatlas.org. Accessed on 4
March, 2009.
Ahuja M. Epidemiological studies on diabetes mellitus
in India. In: Ahuja M, ed. Epidemiology of Diabetes in
Developing Countries. New Delhi: Interprint. 1979;2938.
Verma NP, Mehta SP, Madhu S, Mather HM, Keen H.
Prevalence of known diabetes in an urban Indian
environment: the Darya Ganj diabetes survey. Br Med
J (Clin Res Ed). 1986;293:423-4 .
Ramachandran A, Snehalatha C, Dharmaraj D,
Viswanathan M. Prevalence of glucose intolerance in
Asian Indians: urban – rural difference and significance
of upper body adiposity. Diabetes Care. 1992;15:134855.
Ferris FL. Results of 20 years or research on the
treatment
of
diabetic
retinopathy. Preventive
Med. 1994;23:740-42.
Vashist P, Singh S, Gupta N, Saxena R. Role of early
screening for diabetic retinopathy in patients with
diabetes mellitus: an overview. Indian J Community
Med. 2011;36(4):247-252.
Dandona L. Population based assessment of diabetic
retinopathy in an urban population in southern India. Br
J Ophthalmol. 1999;83(8):937-40.
Dubey A, Maharana PK, Chauhan A, Ingle V et al.
Awareness and Referral Patterns of Diabetic
Retinopathy: A Hospital Based Study. J Clin Diag Res.
2017;11(10):NC10-12.
Hussain R, Rajesh B, Giridhar A, Gopalakrishnan M,
Sadasivan S, James J et al. Knowledge and awareness
about diabetes mellitus and diabetic retinopathy in
suburban population of a South Indian state and its
practice among the patients with diabetes mellitus: A
population-based study. Indian J Ophthalmol.
2016;64(4):272-6.
Bakkar MM, Haddad MF, Gammoh YS. Awareness of
diabetic retinopathy among patients with type 2
diabetes mellitus in Jordan. Diabetes Metab Syndr
Obes. 2017;10:435-41.
Murugesan N, Snehalatha C, Shobhana R, Roglic G,
Ramachandran A. Awareness about diabetes and its
complications in the general and diabetic population in
a city in southern India. Diabetes Res Clin Pract.
2007;77(3):433-7.
Saikumar S, Giridhar A, Mahesh G, Elias A, Bhat S.
Awareness about eye diseases among diabetic patients:
a survey in South India. Community Eye Health.
2007;20(61):16-7.

Cite this article as: Muhammedali KYK,
Sahasranamam V, Ambika SN. Association between
sociodemographic variables and awareness of
diabetic retinopathy among type 2 diabetic patients.
Int J Adv Med 2021;8:63-6.

International Journal of Advances in Medicine | January 2021 | Vol 8 | Issue 1 Page 66

