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AćĘęėĆĈę

The study aimed to assess the awareness of diabetic retinopathy among dia-
betic patients in a tertiaryhealth care centre. Ahospital-based, cross-sectional
studywas conducted using a pre-tested semi-structured questionnaire on 115
diabetic patients. Male (76%)participated in the studyweremore than female
(39%). Mean age of the study population being 50.44 years. There were
no signiϐicant statistical associations between the demographic details and
awareness of DR. In our study, 80.87% of people with diabetes were aware
that DM could cause eye disease and 59.13%were aware that DR is an eye dis-
ease due to DM. There was a signiϐicant statistical association between them.
The importance of regular eye visits was known by only 80% and followed
by only 51.3%. Half of the subjects (52.17%) knew that DR could cause blind-
ness. Only 57.39%knewabout the treatmentmodalities ofDR.Doctors should
convey the importance of the disease and its risk factors to the patients. Thus,
better prevention strategies of DR should be implemented among peoplewith
diabetes. Lack of awareness and lesser screening practices makes it difϐicult
to prevent DR; thus, steps should be taken towards spreading awareness.
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INTRODUCTION

Diabetes mellitus (DM) is a chronic disease that
occurs due to insufϐicient production of insulin by
the pancreas or when the body is unable to use
the insulin that is produced effectively. It is one
of the top four priority non-communicable diseases
(NCDs) focused for action by world leaders (Inter-
national Institute for Population Sciences (Interna-

tional Institute for Population Sciences (IIPS) and
ICF, 2017) Recent ϐindings show it is a systemic
disease with complications that can affect differ-
ent parts of the body and results in a global bur-
den (Shaw et al., 2010). Diabetic retinopathy (DR)
is one of the microvascular complications of DM
(occurring in both Type 1 and Type 2 DM). It occurs
in almost all individuals with Type 1 and more than
77% of individuals with Type 2 DM for 20 years or
more of the disease (Klein et al., 1984). It is the
primary cause of new-onset of blindness in coun-
tries that have been industrialized and more fre-
quent cause of blindness in middle-income coun-
tries (Resnikoff et al., 2004).
The adults living with diabetes globally in the year
2019 is about 463 million, which accounts for 9.3%
of the total adult population (20-79 years of age)
as stated by IIPS and ICF- 2017 in NFHS-4. Dia-
betes can lead to an increase in the risk of various
health complications. About 11.35% of deaths in
2019 have been attributed to diabetes. Among this
half of the deaths have occurred in people under 60
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years of age. According to the International Diabetic
Federation, India has 77 million cases of diabetes
in 2019 (International Institute for Population Sci-
ences (IIPS) and ICF, 2017).

Diabetic retinopathy is a sight-threatening compli-
cation resulting from damage to the retina due to
high blood sugar levels. Globally, it has caused 1.9%
of moderate or severe visual impairment and 2.6%
of blindness among people with diabetes (Interna-
tional Institute for Population Sciences (IIPS) and
ICF, 2017)

Awareness of various complication of diabetes
in diabetic patients is vital, especially diabetic
retinopathy. Diabetic retinopathy is a silently pro-
gressive disease; early detection and treatment
of retinopathy can cause a signiϐicant decrease in
visual impairment. The most crucial deciding factor
of any screening program is community awareness.
Thus, by providing adequate information about dia-
betes and its complications at the time of diag-
noses can improve the regular eye checkup of all
diabetic patients for DR screening and providing
the necessary treatment at earlier stages. Diabetic
patients’ awareness of diabetic retinopathy has not
been enough in most countries (Sabanayagam et al.,
2016).

We conducted this study to document the awareness
of diabetes mellitus (DM) and diabetic retinopathy
(DR) in the diabetic population as it is the funda-
mental requirement for the proper compliance of
the disease. Also, this may help in future planning
of programs for the prevention of diabetes and its
complications, especially DR.

METHODOLOGY

Study Design
A hospital-based descriptive cross-sectional study
was conducted to assess the awareness of diabetic
retinopathy in diabetic patients through a semi-
structured questionnaire which was constructed
based on previous studies on a similar topic.

Study Area and Sample Size
The study was conducted in a tertiary health care
hospital in Tamil Nadu. The sample size of 111 was
calculated and rounded to 115, based on the study
done by Rajesh et al. (2016).
Inclusion and Exclusion Criteria
The patients diagnosed with diabetes Mellitus in
both out-patient out-patient and in-patient depart-
ment in a tertiary health care hospital who had the
cognitive ability and could speak English/Tamil was
selected for the study.

Diabetic patients less than 18 years of age and non-
diabetic patients were excluded from the study.

Study Period
The study was conducted from January 2020 to
March 2020.

Data Collection Method
The semi-structured questionnaire used consisted
of the ϐirst section with demographic details, and
the second section had a question on details about
the medical history of diabetes, the third section
had questions regarding awareness of diabetes mel-
litus, and the fourth section had questions regard-
ing awareness of diabetic retinopathy and source of
information. The additional informationondiabetes
status and source of information was collected for a
better understanding of the study.

The questionnaire was prepared in English as well
as in regional language Tamil and was also verbally
translated to the illiterate to collect information
from the patients. The questionnaire used was pre-
tested by a pilot study and was corrected based on
responses and reviews from the pilot study group.

Data Analysis
Numbers and percentages were calculated to sum-
marize categorical and nominal data. And the sig-
niϐicance of association was calculated using a chi-
square test.

Ethical clearance
The study was conducted after the ethical approval
from the Institutional Review Board (IRB) and the
Institutional Ethics Committee. Written informed
consent was obtained from all the study partici-
pants. The purpose of conducting the study was
explained to each participant before the commence-
ment of the study by the principal investigator.

RESULTS

A total of 115 diabetic patients accepted to par-
ticipate in the study. The number of males was
76(66.09%), and females were 39(33.91%). The
mean age was 50.44 years (±15.68), and the com-
monest age group that has participated in the study
was 50-60 years. Educational status of participants
was 57(49.56%) graduates, 34(29.56%) profes-
sional, 21(18.26%) school level and 3(2.61%) une-
ducated. Among the 115 participants, 74(64.35%)
were employed, and 41(35.65%)were unemployed.
[Table 1].

Awareness of Diabetic Eye Diseases
Although almost all patients, 80.87% were aware
that DM could affect the eye. However, among 115
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Table 1: Demographic characteristics of the study population
Variable Frequency (n=115) Percentage

Gender
Female 39 individuals 34%
Male 76 individuals 66%
Age
<40 22 individuals 19%
40-49 26 individuals 23%
50-60 43 individuals 37%
>60 24 individuals 21%
Level of Education
Graduate 57 individuals 49.57%
Professional 34 individuals 29.57%
School-level 21 individuals 18.26%
Uneducated 3 individuals 2.61%
Occupation
Employed 74 individuals 64.35%
Unemployed 41 individuals 35.65%

Table 2: Awareness of diabetes mellitus and diabetic retinopathy among the study population
Variable Response Frequency

(n=115)
Percentage

Are you aware that diabetes mellitus
can lead to eye problems?

No 22 19.13%
Yes 93 80.87%

What is the average blood glucose level
(mg/dl)?

Correct answer 58 50.43%
Wrong answer 57 49.57%

Do you check your blood glucose level
regularly at your residence?

No 42 36.52%
Yes 73 63.48%

Is your blood glucose level under
control?

No 39 33.91%
Yes 76 66.09%

Do you go for a regular eye checkup? No 56 48.70%
Yes 59 51.30%

Do you think regular eye checkup is
important in a diabetic person?

No 23 20.00%
Yes 92 80.00%

Is Diabetes mellitus a cause of
blindness?

No 48 41.74%
Yes 67 58.26%

Do you know that blindness due to
diabetic Mellitus is irreversible?

No 63 54.78%
Yes 52 45.22%

Is diabetic retinopathy an eye problem
due to diabetic Mellitus?

No 47 40.87%
Yes 68 59.13%

Do you think diabetic retinopathy can
cause blindness?

No 55 47.83%
Yes 60 52.17%

Do you think diabetic retinopathy is
preventable by medical methods?

No 58 50.43%
Yes 57 49.57%

Do you think diabetic retinopathy is
preventable by surgical methods?

No 74 64.35%
Yes 41 35.65%
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Table 3: Diabetic status of the study participants
Variables Frequency (n=115) Percentage

Glycemic Control
Good control 47 individuals 40.87%
a high blood glucose level 25 individuals 21.74%
a very high blood glucose level 43 individuals 37.39%
Type of DM
Don’t know 28 individuals 24.35%
Type 1 27 individuals 23.48%
Type 2 60 individuals 52.17%
Duration of DM
< 1 year 20 individuals 17.39%
>10 years 36 individuals 31.30%
2-5 years 33 individuals 28.70%
6-10 years 26 individuals 22.61%
Treatment Followed by DM
Insulin injection 18 individuals 15.65%
None 18 individuals 15.65%
Oral diabetic drugs 68 individuals 59.13%
Oral diabetic drugs and insulin injection 11 individuals 9.57%

Table 4: Association between various variables and patient’ awareness about diabetic retinopathy
is an eye disease due to diabetes

Variables Patient’s Awareness About
Diabetic Retinopathy is an Eye

Disease due to diabetes.

Total P-Value

No Yes

Gender Female 16 23 39 0.980542
Male 31 45 76

Occupation Employed 26 48 74 0.092846
Unemployed 21 20 41

Age ≤50 21 33 54 0.684356
>50 26 35 61

Level of education Illiterate 1 2 3 0.787883
Literate 46 66 112

Duration of DM ≤5 Years 21 32 53 0.801433
>5 Years 26 36 62

Regular eye checkup Yes 20 39 59 0.118538
No 27 29 56

History of
Hypertension

Present 16 29 45 0.352659
Absent 31 39 70

History of Smoking Smoker 4 4 8 0.58602
Non-Smoker 43 64 107

Use of Insulin Yes 9 20 29 0.212821
No 38 48 86

Glycemic Control Good 21 26 47 0.489434
Bad 26 42 68
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Figure 1: The association between Awareness of
Diabetic Mellitus can cause eye complications
and Awareness of Diabetic Retinopathy is due to
Diabetes Mellitus

Figure 2: The Source of Information About
Diabetes Mellitus and Diabetic Retinopathy

patients, only 58.26%were aware that it could cause
blindness, and 41.74% did not know that DM could
cause blindness. Only 52(45.22%) people thought
that blindness due to diabetes could be irreversible
and the rest 63(54.78%) people were not aware of
it. The participants were also asked other questions
for the assessment of their DM knowledge and how
its complications could be managed. A maximum
number of people 92(80%) people were aware that
regular eye checkup is required for diabetes people.
Even though only 59(51.3%) out of 115 patients had
a regular eye checkup and 56 (48.7%) did not have
a regular eye checkup. [Table 2]

Patients’ Diabetes Status

Among the study group, 87 participants were able
to specify their type of diabetes; this includes type
1 -27(23.48%) people and type 2 -60 (52.17%) peo-
ple. Remaining 28(24.35%) were not aware of their
type of DM diagnosed. The duration of DM varies
from <1 year in 20(17.39%) patients, 2-5 years
in 33(28.70%) patients, 6-10 years in 26(22.61%)
patients and more than ten years in 36 (31.30%)
patients. Reasonable glycemic control was seen in
47(40.87%) participants, and poor glycemic control
was seen in 68(59.13%) participants. They were
categorized using their random blood glucose lev-

els. The patients were also asked about the history
of other comorbid conditions along with diabetes to
understand their diabetes status. [Table 3] Inwhich,
45 people had hypertension, 12 people had a car-
diac illness, ϐive people had a respiratory illness, two
people had hyperlipidemia and 59 people had only
diabetes mellitus. The history of smoking was also
asked, eight people responded they were smokers,
and the rest 107 were non-smokers.

There was no signiϐicant association seen between
awareness of DR with the type of diabetes (Chi-
square=0.1131, p= .736686), duration of diabetes
(Chi-square=2.2272, p=.13559), coexistence of
hypertension (Chi-square=0.8639, p=.352659) and
history of smoking (Chi-square=0.2966, p=.58602)
in the Chi-square signiϐicance test. [Table 4]

Among the studypopulation, only 58(50.43%)knew
the average fasting blood glucose level, that is 80-
100mg/dl. It is noted that only 73(63.48%) peo-
ple checked their blood glucose level regularly,
and 42(36.52%) do not check their blood glu-
cose level regularly. We compared the patients’
glycemic control and their response to the question
of whether their blood glucose level is in control.
Only 76(66.09%) patients think their blood glucose
level was under control, and the rest 39(33.91%)
stated that their glucose level is not under con-
trol. But only 44.74% (34/76) of the patients who
think their blood glucose levels were normal had
good glycemic control depending on their random
glucose levels. Despite 55.26% (42/76) thinking
that their blood glucose level is under control, they
had a poor glycemic control according to their ran-
dom blood glucose levels. The diabetic treatment
followed by the participants consisted of only oral
diabetic drugs [68 (59.13%)], only insulin injection
[18(15.65%)], both oral diabetic drugs and insulin
injection [11(9.57%)] and some did not follow any
medications [18(15.65%)]. [Table 3]

Chi-square test was applied to test the associ-
ation of awareness of diabetic retinopathy -an
eye disease due to DM with glycemic control of
diabetic patients and it was found to be non-
signiϐicant (Chi-square=0.4778, p=.489434) and
usage of insulin diabetes also being not signiϐicant
(Chi-square=1.5522, p=.212814). [Table 4]

Awareness of Diabetic Retinopathy
Awareness of diabetic retinopathy is an eye dis-
ease among people with diabetes was 59.13%, and
40.87% were not aware of diabetic retinopathy.
On using Chi-square signiϐicance test regarding the
awareness of diabetic retinopathy (an eye problem)
due to diabetes mellitus was signiϐicantly associ-
ated with the awareness that diabetes can cause eye
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problem X2(1, N=115) =8.3973, P= .003758. [Fig-
ure 1]

Nearly half of the patients, 60(52.17%) responded
that DR could cause blindness, and the remaining
55(47.83%) patients were not aware that DR could
cause blindness. The patients were asked ques-
tions regarding the treatment procedures for dia-
betic retinopathy. Only 57(49.57%) diabetics knew
that there is a medical treatment for DR and the
rest 58(50.43%) diabetics did not know about the
medical treatment available for DR. We also asked
the patients whether they knew that surgery could
prevent DR only 41(35.65%) people responded pos-
itively and the remaining 74(64.35%) responded
negatively. [Table 2]

In addition, Chi-square test of signiϐicance regard-
ing the awareness status that states “Diabetic
retinopathy is an eye disease due to diabetes melli-
tus” was not signiϐicantly associated with patient’s
gender(Chi-square=0.0006, p=.980542), age (Chi-
square=0.1653, p=.684356), level of education (Chi-
square=0.0724, p=.787883) and occupation (Chi-
square=2.2843, p=.92846). [Table 4]

Source of Awareness
When asked about the source of information regard-
ing DM and DR the subject’s response were from
friends, family and relatives for 59 people; books,
magazines and newspaper for 33 people; internet
and mass media for 32 people and ophthalmology
clinics and physicians for 28 people which was the
least. [Figure 2]

DISCUSSION

India has a large burden of visual impairment which
also includes blindness. Since DR is one of the
emerging signiϐicant cause of visual impairment,
this study was undertaken to assess awareness of
diabetic retinopathy (DR) among diabetic patients.

In our study, most of the patients (n=93, 80.87%)
were aware that diabetes could lead to eye diseases.
Approximately similar ϐindings were seen in studies
done by Venugopal et al. (2020) (77.5%), Srinivasan
et al. (2017) (71.9%) and Saikumar et al. (2007)
(84%)whoalso showedhigher awareness aboutDM
can cause eye diseases. In contrast, Koshy et al.
(2012) (48.6%) and Thapa et al. (2012) (63.3%)
studies stated lower awareness among people with
diabetes that DM can cause eye diseases. Accord-
ing to studies done by Hamzeh et al. (2019), 67.3%
responded that DM could lead to blindness whose
results are like our study that showed 58.26% of
awareness. Nearly half of thepeople (n=63, 54.78%)
were not aware that blindness due to DM is irre-

versible in this study, which is comparable to the
study of Ramakrishnan and Nair (2017)

In this study, 80% of the people were aware that
people with diabetes should go for a regular eye
checkup. Similar studies conducted by Rajesh et al.
(2016) and Venugopal et al. (2020) revealed an
awareness about diabetic eye check as 75.3% and
77.6% respectively. Regular visits to the eye clinic
were not followed by nearly half of the patients
(48.7%). However, a study by Hamzeh et al. (2019)
and Srinivasan et al. (2017) have documented that a
lesser number of diabetics undergo regular eye vis-
its compared to our study. The diabetics should be
encouraged to go for periodic eye visits every six
months. It can be helpful for the early diagnosis
of diabetic retinopathy, also creating awareness and
spreading knowledge about diabetes’ complications
by doctors.

The random blood glucose levels of the patients
were classiϐied into good (40.87%), high (21.74%)
and very high (37.39%) blood glucose levels by
using data from the national report of National Fam-
ily Health Survey (International Institute for Popu-
lation Sciences (IIPS) and ICF, 2017). But 66.09% of
subjects think that their blood glucose level is under
control in our study, which is closer to the results
in Hamzeh et al. (2019) study.

In the present study, awareness of DR was not sta-
tistically associated with the duration of DM, type
of DM, comorbid state of hypertension and history
of smoking. In contrast, studies by Dandona et al.
(1999) and Uthra et al. (2008) observed association
of DR awareness and duration of DM. Also, a study
by Narsaiah et al. (2019) showed the association of
DR awareness with history of hypertension which
is contrary to this study which may be due to the
smaller sample size.

A percentage of 59.13% had an awareness of dia-
betic retinopathy. These results are quite compara-
ble with the study by Lingam et al. (2018) (65.3%).
Although, the results in studies of Venugopal et al.
(2020) (29.4%), Srinivasan et al. (2017) (17.01%)
and Koshy et al. (2012) (30.9%) are relatively lower
than our study.

We found that awareness of DR and awareness
of diabetes can cause eye disease were statisti-
cally associated (p<0.01) and similar ϐindings were
observed in Srinivasan et al. (2017) study. Proper
actions to educate diabetic patients about this
silently blinding disease should be promoted. World
Diabetes Day and World Sight day should help to
spread awareness of diabetic retinopathy, especially
among peoplewith diabetes (Srinivasan et al., 2017)
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Knowledge about treatment modalities of DR,
according to Venugopal et al. (2020) were 85%
which was relatively higher compared to our study
ϐindings (57.39%). Also, 42.61% did not know
about the treatment of DR, which is lower than
the ϐindings seen in Hamzeh et al. (2019) study
(56.9%).

The most common source of knowledge were
friends, family and relatives, which is comparable to
the data collected byMumu et al. (2014). In addition
to this, massmedia and doctorswere the other stan-
dard resources. Mass media is essential for spread-
ing awareness to a large-scale population. Doctors
and other health careworkers should play a key role
in conveying the risk factors and possible compli-
cations about diabetes at the time of diagnosis to
each patient. The importance of regular eye visits
should be conveyed by an ophthalmologist and edu-
cate their patients about DR.

CONCLUSION

Diabetic retinopathy is a preventable cause of blind-
ness and visual impairment if detected early and
treated adequately. Awareness of diabetic retinopa-
thy should be improved among the diabetic pop-
ulation. The risk factors such as increased dura-
tion of diabetes mellitus and associated hyperten-
sive history playing a vital role in the development of
diabetic retinopathy should be educated to the dia-
betics. It is the duty of the doctors to advice dia-
betic patients about diabetes and its complication,
especially diabetic retinopathy. Preventive plans
and community-based health education measures
should be implemented to spread awareness of dia-
betic retinopathy at all levels of health care.
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