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ABSTRACT
Background: Diabetic retinopathy is one of the most common complication of diabetes with a prevalence of 7.325%. There have been several studies done in India to assess the knowledge and awareness on diabetes and diabetic
retinopathy among patients with diabetes, however very few studies assessed knowledge, awareness and practices
amongst patients with diabetic retinopathy.4-7 Besides, no such study was undertaken at Goa Medical College.
Methods: A cross-sectional study was conducted among 100 consecutive diabetic retinopathy patients attending
ophthalmology out-patient department (OPD) at Goa Medical College and Hospital. The patients were administered a
pre-tested proforma to assess their level of awareness and attitudes and practices towards diabetes and diabetic
retinopathy. Data was entered in Microsoft excel 2010; analysed using the SPSS version 22. Chi-square test was used
as test of significance.
Results: In our study, 58% were aware of the symptoms of diabetes. 15% were aware of the multiple complications.
35% had knowledge about only one test for detecting diabetes i.e. fasting blood sugar level. 22% had never heard
about HbA1c. 49% were not aware that they had diabetic retinopathy. 76% felt it is important to continue medications
even if blood sugar levels were normal. 62% were aware of the importance of exercise. 71% took their medications
regularly, 72% checked their blood sugar regularly. There was a significant association between educational status
and awareness and practices towards diabetes.
Conclusions: The diabetic retinopathy patients in our study had a fair knowledge about diabetes and diabetic
retinopathy.
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INTRODUCTION
It has been estimated that there are about 69.2 million
Indians suffering from diabetes.1 The increasing
prevalence of diabetes and the increased life expectancy;
raises the time period for which patients have been
suffering from diabetes; this increases the risk of long
term complications of diabetes, a very important one

being diabetic retinopathy. The prevalence of diabetic
retinopathy in India is between 7.3-25%.2,3 Early
detection of diabetic retinopathy and its appropriate
management is very important to prevent irreversible
visual loss. This can only be achieved with better
knowledge and awareness among patients. There have
been many studies done in other states in India to assess
the knowledge and awareness on diabetes and diabetic
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retinopathy among patients with diabetic retinopathy,
however very few studies assessed knowledge, awareness
and practices amongst patients with diabetic
retinopathy.4-7 Besides, no such study was undertaken
amongst patients diagnosed with diabetic retinopathy
who presented to Goa Medical College.
The objective of the study was to assess the knowledge,
attitudes and practices about diabetes and diabetic
retinopathy among patients diagnosed with diabetic
retinopathy at a tertiary care hospital in Goa.
METHODS
The present cross sectional hospital based study was
conducted in ophthalmology out-patient department
(OPD) at Goa Medical College and Hospital. The study
was conducted for a period of three months i.e. July to
September 2018. Approval from the institutional ethical
committee was duly obtained prior to conduct of the
study. Total of 100 consecutive diabetic retinopathy
patients attending ophthalmology OPD who met the
eligibility criteria were included in the study.
The inclusion and exclusion criteria were as followed.
Inclusion criteria: All patients who were diagnosed to
have diabetic retinopathy irrespective of age or gender or
treatment.
Exclusion criteria: Patients who refused to give consent
for participation were excluded from the study.
Informed consent was taken, and patients were
interviewed based on a pre-tested pre designed
questionnaire. The socioeconomic and educational status
of each patient was obtained. Questionnaire comprised of
both open and close ended questions to assess their level
of awareness and attitudes and practices towards diabetes
and diabetic retinopathy.
Study participant’s knowledge about signs and symptoms
of diabetes, complications, and tests available for
detection of Diabetes etc. was assessed. The questions in
the attitude section were framed as statements, and the
patient was asked whether he or she agreed or disagreed
with the statement, or was undecided. The patients were
categorized as having ‘positive’ or ‘negative’ attitude.
They were also asked details of their diabetic status for
e.g. how long ago Diabetes was detected, where it was
diagnosed, how do they manage diabetes currently and
how often they monitor their sugars, whether they
exercise regularly or not etc. Awareness about their own
DR status was also assessed.
The data was entered in Microsoft excel 2010; analysed
using the SPSS version 22 and the results were expressed
as simple proportions and percentages. Chi-square test
was used for statistical association as test of significance.

RESULTS
Majority of our study participants (80%) were between
the age group of 36-65 years. More than half (66%) were
males, 54% belonged to urban areas and 46% belonged to
rural areas. The occupation, education and socioeconomic status of the participants are depicted in
Table1.
Table 1: Sociodemographic profile of the diabetic
retinopathy (DR) patients (n=100).
Patients characteristics
Age (in years)
21-35
36-50
51-65
66-80
Sex
Male
Female
Residence
Urban
Rural
Occupation
Unskilled
Semi-skilled
Skilled
Professional
Housewife
Unemployed (retired)
Education**
Pre-primary
Primary (1-5)
Upper primary (6-8)
Secondary (9-10)
Senior secondary (11-12)
Upper graduate
Uneducated
Socio economic status ***
Class I
Class II
Class III
Class IV
Class V

N (%)
3
40
40
17
66
34
54
46
9
14
28
13
25
11
2
11
3
9
7
24
34
4
27
50
6
13

**Resource H. Indian standard classification of education
InSCED ministry of human resource development 2014.
***Modified BG Prasad’s socio-economic classification.

More than half i.e. 58% patients were aware of the
symptoms of diabetes. A considerable percentage had
some knowledge about the complications of diabetes.
35% had knowledge about only one test for diabetes
while 16% had knowledge about all the three blood tests
for diabetes. 49% participants were not even aware that
they themselves have diabetic retinopathy, while 51%
were aware of the same. 60% participants were not aware
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of the existence of a diabetic retinopathy clinic in the
hospital (Table 2).
Table 2: Distribution of DR patients as per their
knowledge regarding diabetes mellitus and its
complications (n=100).
Study variable
N (%)
Awareness of any symptom of DM
Aware*
58
Not aware
42
Awareness regarding complications of DM
Foot ulcers
11
Losing a leg
33
Kidney failure
13
Blindness/visual loss
7
Heart attack
8
Tingling/numbness (neuropathy)
12
Stroke
1
Aware of multiple complications
15
Not aware
0
Awareness about tests for DM detection
FBSL+PPBSL+HBA1C
16
FBSL+PPBSL
27
FBSL
35
Not Aware
22
Awareness about HBA1c test for DM
Aware
24
Not aware
76
Awareness of being diagnosed with diabetic
retinopathy
Aware
51
Not aware
49
Awareness about diabetic retinopathy clinic at the
hospital
Aware
40
Not aware
60
*Patients who correctly responded at least two of the following
options were considered aware of DM symptoms i.e. increased
thirst, increased hunger, increased frequency of passing urine,
weight loss, weight gain, tingling /numbness.

Most patients (76%) participants felt that it is important
to continue medications even if the blood sugar levels are
within control, while 62% participants knew the
importance of physical exercise. Only 22% participants
considered HbA1c as a measure of diabetes control. 69%
felt it was important to visit a doctor even if their sugar
levels were under control (Table 3).
Majority of the participants i.e. 71% took their diabetic
medications regularly, while 52% participants performed
physical exercise of any form. Less than half i.e. 41%
participants checked their blood sugar levels on a regular
basis (Table 4).

Table 3: Distribution of DR patients as per their
attitudes towards diabetes mellitus, its complications
and management (n=100).
Study variable
N (%)
Need to continue medications even if blood sugar is
normal
Agree
76
Disagree
24
Whether exercise is important for sugar control
Agree
62
Disagree
38
Perception of their DM control
Good control
32
Adequate control
41
Poor control
25
Very poor control
2
Awareness regarding the measure of DM control
As per HbA1c
22
As per blood test
67
As per symptoms
11
Acceptability towards consumption of sweets
Agree
9
Undecided
33
Disagree
58
Importance to visit doctor even if blood sugar is
controlled
Agree
69
Undecided
13
Disagree
18
Table 4: Distribution of DR patients as per their
practices towards diabetes mellitus, its complications
and management (n=100).
Study variable
N (%)
Compliance with regular DM medications
Yes
71
No
29
Compliance towards regular blood sugar check ups
Yes
72
No
28
Practise of physical activity
Everyday
14
Once a week
17
Occasional
21
Never
48
Frequency of checking blood sugar levels
Every day
41
Every 3 monthly
22
Every 6 monthly
24
Once a year
13
In our study we found a statistically significant
association between the educational status of the
participants and regular blood sugar level testing. Also a
statistically significant association between educational
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status of the participants and their attitude towards the
importance of regular exercise was found (Table 5).
Figure 1 shows the distribution of the diabetic retinopathy

patients according to the medications used for diabetic
control. Most of the patients were seen to be using oral
hypoglycaemic agents.

Table 5: Association of patient education and selected attitude and practice towards DM.

Patient education
Patient education

Patients practices
1. Patients who checked DM regularly
Yes (72)
No (28)
2. Patients who felt it is important to exercise regularly
Yes (62)
No (38)

χ²
Total (100)
Total (100)

P value

28.22

0.000

29.16

0.000

Figure 1: Distribution of DR patients as per their
management of DM.

Figure 3: Distribution of DR patients as per health
care provider.

Most of the patients were diagnosed to have diabetes at a
government health care facility followed by private clinic
and very few were diagnosed at a speciality diabetic
clinic (Figure 2).

When interviewed about the problems faced by the
participants in adhering to the treatment being provided,
48% said that they were unable to remember to take
timely dosages, 24% reported that they were unable to
find time for the same, 6% reported difficulty in visiting
the treating doctor and 22% reported inability to afford
the medications (Figure 4).

Most of our study participants were being treated by a
physician at a government hospital (Figure3).

Figure 2: Distribution of DR patients as per set up
where DM detected.

Figure 4: Distribution of DR patients as per the
challenges faced by them to control DM.
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DISCUSSION
Early detection and appropriate management of diabetes
and its complications helps prevents irreversible damage.
The same holds true for diabetic retinopathy. In its initial
stages diabetic retinopathy is asymptomatic, and patients
usually present to an ophthalmologist once irreversible
visual damage has occurred. Hence awareness and
knowledge about diabetes and diabetic retinopathy
becomes very important in early detection and treatment.
In our study we interviewed 100 consecutive patients
with diabetic retinopathy to assess their knowledge
attitudes and practices about diabetes and diabetic
retinopathy.
Knowledge regarding diabetes and its complications
Out of total 100 participants, 58% were aware of the
symptoms of diabetes such as, increased thirst and
hunger, increased urinary frequency, weight loss or gain
and tingling numbness in the extremities. These patients
were able to list at least two of the enlisted symptoms.
When asked about the complications related to diabetes,
15% were aware of multiple complications of diabetes,
33% were aware of losing a leg, 13% were aware of
kidney failure, 12% about diabetic neuropathy, 11%
about foot ulcers, 8% were aware about heart attack and
only 7% were aware of eye complications
(blindness/visual loss). We may thus say that a
considerable percentage of our study participants had a
fair knowledge about the symptoms and complications of
diabetes. Our study findings are comparable to similar
studies done in the past in South India by Hussain et al
and Rani et al where they found that the patients in South
India had good knowledge about diabetes and its
complications.5,6
Our findings can also be compared with the findings of
Mohan et al in South India, where 21.8% were aware of
foot related complications of diabetes, 15.9% were aware
of kidney failure, and 16.3% were aware of diabetic
retinopathy as a complication of diabetes.8
We noted that among the participants who had good
knowledge about diabetes, majority i.e. 55% were those
who had a level of education higher than secondary
education. Also all of these were patients who were being
treated by M.B.B.S and M.D physicians and none by
AYUSH providers; hence pointing to their source of
information.
Out of the 100 study participants 35% had knowledge
about only one test for detecting diabetes i.e. fasting
blood sugar level, 27% were aware of the two tests i.e.
fasting and post prandial sugar levels and only 16% were
aware of all three tests ( FBSL, PPBSL, HbA1c).
However about 22% did not know of any tests for
detection of diabetes. Although HbA1c is now

recommended as a standard of care for the diagnosis and
monitoring of diabetes, most of our subjects (76%) were
not aware of the existence of such a test.9 All the 24%
participants who knew about the test had a level of
education higher than higher secondary level. Our study
findings are similar to those found by Gulabani et al,
wherein 94% patients had never heard of the test HbA1c
for diabetes.10
Many of the patients i.e. 49% were not aware that they
had developed diabetic retinopathy, while 51% were
aware of the same. Further, majority of the subjects did
not know about the diabetic retinopathy clinic in this
hospital (60%). Among those patients who were not
aware, included patients who had presented to the
ophthalmologist for the first time, and also those who
were follow up patients. These patients were made aware
of the existence of retinal damage and asked to follow up
for monitoring. Those patients who required treatment of
the condition were either given laser photocoagulation
therapy or intravitreal anti-vascular endothelial growth
factor injections.
Attitudes of the participants towards diabetes mellitus,
its complications and management
Adequate management of diabetes and prevention of its
complications is only possible when the patient is
educated about the disease by the health care personnel,
highly motivated, and compliant to therapy. In order to
achieve adequate control, along with timely medications,
exercise, dietary control and regular monitoring is very
important. To assess this aspect, we interviewed the
participants and found that maximum patients i.e. 76%
felt it is important to continue medications even if blood
sugar levels were normal, whereas 24% did not feel so.
It was observed that 62% of the participants also felt it is
important to exercise besides their medications whereas
38% did not feel that physical exercise is important. This
is comparable to the study findings of Aurang Zeb et al
who reported that 68.35% patients were aware of the
importance of physical exercise for diabetic control.11
When questioned further, the participants revealed that
they were made aware of the importance of physical
exercise by their treating physician; which indicates
successful communication between the treating doctor
and patient; an important part in the management of
diabetes.
In our study 32% of the study participants felt they had
good sugar control, 41% felt they had adequate control,
25% felt they had poor control and 2% felt their sugars
were very poorly controlled.
About 67% participants considered that the diabetes
control is dependent upon the blood tests results, 22%
considered HbA1c as a measure of diabetes control while
11% believed it is as per improvement of symptoms.
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Around 9% believed it is alright to eat sweets, 58% did
not believe so and remaining (33%) were not sure.
Majority (69%) of them felt it is important to visit doctor
even if their blood sugar was normal, 18% did not agree
to this and 13% were not sure whether to visit or not.
This indicates that our participants had good knowledge
about dietary control, and the importance of regular
follow up. Our study findings are contrasting with those
of Mohan et al in their study in Chennai, who reported
that only 21.2% were aware of high sugar diet as a risk
factor for poor diabetic control. The reason for the
contrasting findings could be that any patient that is
detected of having diabetes at our tertiary care centre is
made to attend dietary control classes which conducted
twice a week at the hospital premises. Hence those who
have attended these classes would be well informed about
the recommended diet for a diabetic patient.
Practices towards diabetes mellitus, its complications
and management
Knowledge about a particular subject or disease condition
does not necessarily mean that the right practices are
followed. In our study it was striking to note that a large
number of participants were aware of diabetes, diabetic
retinopathy and their risk factors and complications, and
majority of them were following the right practices.
Majority of the study participants (71%) reportedly took
their medications regularly, 72% of them checked their
blood sugar regularly. Out of 100 participants 52%
performed physical exercise of any form; 21% performed
exercise occasionally, 17% did so once a week and only
14% did so, on an everyday basis.

practices. Also these were the patients who were being
treated by M.B.B.S or M.D physicians and were made
aware of the right practices advised by the medical
personnel.
In order to know the reasons for poor compliance among
some of the patients, we interviewed them regarding
challenges faced by them for sugar control. We noted that
48% participants found it difficult to remember to take
diabetic medication, 24% did not find time, 6% had
difficulty in visiting a doctor, and 22% could not afford
the cost of the medications and investigations.
CONCLUSION
We conclude that the diabetic retinopathy patients in our
study had a fair knowledge about diabetes and diabetic
retinopathy. However there is still a need to increase
awareness and ensure that proper practices are followed
in the management of diabetes by the patients. This can
be achieved by good doctor-patient communication and
health education. Early diagnosis and appropriate
management is the key towards prevention of
complications of diabetes. Diabetic retinopathy is a very
important and a common complication of diabetes which
causes irreversible vision loss. Early recognition of
symptoms and regular follow-up helps in preventing
blindness.
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It was seen that 41% of the patients reported to have been
checking their blood sugar every day, 22% checked every
3 monthly, 24% once in a six months and 13% once in a
year.
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