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INTRODUCTION

Diabetes mellitus refers to a group of common
metabolic disorders that happen to share the
phenotype of hyperglycemia. Depending on the
etiology of diabetes mellitus, it is seen that the

ABSTRACT

Background: Diabetes mellitus is a prevalent chronic disease with a significant
burden on public health due to its long-term complications. In India, where the
diabetic population is rapidly increasing, awareness and proper management of
diabetes complications are crucial to improving patient outcomes. Previous
studies have shown that education and awareness about diabetes significantly
reduce the risk of complications. Aim: The study aims to assess the knowledge
and attitudes of diabetic patients regarding the long-term complications of
diabetes mellitus and to identify gaps in awareness, particularly among different
demographic groups.

Materials and Methods: This cross-sectional study was conducted at a tertiary
healthcare centre in Delhi, enrolling 120 diabetic patients. Participants were
interviewed using a structured questionnaire assessing their socio-demographic
background, knowledge of diabetes complications, and sources of healthcare
information. Descriptive statistics and associations between socio-demographic
factors and awareness levels were analysed.

Results: The study revealed that 80% of the participants believed in the
importance of knowing diabetes complications, with the majority recognizing
the impact on kidneys (60%) and eyes (59.17%). However, awareness of
complications affecting the heart (27.5%), nerves (37.5%), and brain (10%) was
comparatively low. The level of knowledge was strongly associated with
educational qualifications and having a family history of diabetes. Additionally,
81.7% of participants were regular in taking medications, but only 19.2% could
correctly name their medications. Clinicians were the primary source of
information (50.8%), followed by friends and family (36.7%).

Conclusion: While there is a moderate level of awareness about the
complications of diabetes, significant gaps exist, particularly in understanding
the effects on the heart, nerves, and brain. The findings highlight the need for
more targeted educational interventions and awareness programs to bridge these
gaps, especially in under-informed demographic groups.

Keywords: Diabetes mellitus, complications, awareness, knowledge, attitudes,
India, kidney, heart, neuropathy.

common factors contributing to hyperglycemia
include reduced insulin secretion, decreased glucose
utilization and increased glucose production.!!
Diabetes mellitus is a major clinical and public health
problem accounting for around 4.6 million deaths
annually worldwide,?! and the cases of diabetes
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mellitus continue to increase rapidly in great
numbers. The results of ICMR-INDIAB study
showed that India had 62.4 million people with
diabetes in 2011.01 It was expected that these
numbers would increase to 101.2 million by
2030(2).[ However, latest 2023 figures by ICMR-
INDIAB show the prevalence of diabetes over 101.3
million already.!

According to WHO, diabetes complications are
divided into 2 categories, namely microvascular and
macrovascular  categories. The microvascular
complications include retinopathy, leading to
blindness, nephropathy leading to renal failure and
neuropathy leading to impotence and diabetic foot
disorders (which include severe infections leading to
amputation). Under the category of macrovascular
complications, cardiovascular diseases, strokes and
insufficiency in blood flow to legs are included.[®!
Education is one of the key components in ensuring
better treatment and control of diabetes. There is also
evidence indicating that increasing knowledge within
the community regarding the risk factors of diabetes
and its complications has significant benefits
including increase in compliance to treatment,
thereby decreasing the complications associated with
diabetes mellitus.[* Individuals who are aware and
understand the risks and complications of diabetes
mellitus are more likely to be cautious and concerned
about controlling their blood sugar level in optimum
range along with adapting self-care practices like
regular eye check-up, care of feet,”) and a healthy
lifestyle. At the same time, identification of the
section of participants with insufficient knowledge in
terms of risk factors, management and treatment
methodologies of diabetes. Identification on the basis
of gender, educational qualification and socio-
economic status is required so that specific actions
can be taken to specially focus on increasing their
level of knowledge on different aspects of diabetes.
However, it is important to note that patient
compliance can be achieved only if the information
being spread in the community is authentic and
scientifically reliable. Therefore, it is important to
identify the major sources of information present in
the community regarding the management of
diabetes. Also, in case there is a deficiency of such
sources, it is imperative to create programs to bridge
this gap in order to build an aware and healthy
society. Therefore, it is expected that if people in
general are more aware about the consequences of the
life-threatening complications of diabetes, they are
expected to cooperate towards a healthy lifestyle and
adhere to the treatment plan prescribed by the
physician.

MATERIALS AND METHODS

This observational cross-sectional study was
conducted among diabetic patients attending the
outpatient department (OPD) of a tertiary healthcare
center in NCT Delhi. Since, this study was a part of

Short Term Studentship (STS) project, a purposive
sampling of 120 diabetic patients, all above the age
of 18 years were taken. Patients with any known
cognitive or mental illnesses were excluded from the
study. The study was completed in a duration of 2
months.

Data was collected online by sharing a pre-designed
structured questionnaire which was validated by
experts. It included questions about the demographic
details, diet, physical activity and also assessed the
knowledge and awareness of patients about different
characteristics and aspects of diabetes. Furthermore,
questions about the long-term complications of
uncontrolled diabetes along with the source of
information of patients was also included. Interview
and personal interaction was done to translate or clear
any doubts regarding any question asked in the
questionnaire.

Ethical approval was obtained from the ethical
committee of Hamdard Institute of Medical Sciences
and Research. Confidentiality and anonymity of all
participants was ensured throughout the study. Data
was analysed using Microsoft Excel and Statistical
Package for Social Services (SPSS) (version 26),
appropriate statistical tests were applied to find
association between the study variables.

RESULTS

A. Socio-demographic Profile of Participants
The study included a total of 120 patients, out of
which, 62.5% were females and 37.5% were males.
All participants were above 18 years of age and the
mean age was 51.98 years with a standard deviation
of 9.936. In terms of educational qualifications,
30.8% were illiterate, 41.7% had studied up to High
School, 10.8% up to Senior Secondary, 12.5% were
graduate and 4.2% were post-graduate.
44.2% of the participants were currently employed as
professionals in different sectors and among the
remaining 55.8%, majority of the female participants
were housewives. 53.34% participants had family
history of diabetes mellitus and 3.33% of the
participants  currently  suffered from some
complication of diabetes mellitus.
The participants were classified on the basis of B. G.
Prasad Scale of socio-economic classification and
38.34% belonged to class-1, 29.17% belonged to
class-2, 16.67% belonged to class-3 and 15.84% of
the participants belonged to class-4.
The characteristics of the study population are
summarized in Tablel.
B. KNOWLEDGE OF COMPLICATIONS OF
DIABETES MELLITUS
80% of the participants believed that it is important
to be aware of the complications of diabetes mellitus.
Upon being enquired about all the organs which the
participants thought were affected with diabetes, it
was revealed that the kidneys and eyes happened to
be the most known organs with a percentage of 60%
and 59.17% respectively; followed by 40.83% about
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limbs, 35% about nerves being affected by diabetes
and 32.5% had knowledge about the complications
related to heart. A mere 11.67% of the participants
were able to mention the brain as the organ affected
by diabetes (figure 1).

Comparing the relation between the level of
awareness about complications of diabetes on various
organs with educational qualification, the data was
statistically significant (p < 0.05) and directly
associated (figure 2). Further comparison revealed
that results obtained were in accordance to previous
studies and showed that males were relatively more
aware about the complications as compared to their
female counterparts. The association with socio-
economic status was insignificant (P >0.05). The
patients with a family history of diabetes had
relatively more knowledge about the complications
of diabetes on various organs and there was a
statistically significant association with knowledge
about complications affecting heart (p=0.006) and
kidneys (p=0.002) (figure 3).

Upon enquiring the participants further about their
awareness about each organ specifically, 50%
patients could answer correctly that long standing,
unmanaged diabetes could lead to nephropathy and
kidney failure. Enquiring about the effect of
unmanaged diabetes on eyes, the participants’
knowledge showed a wide range of responses
including retinopathy (1.7%), cataract (4.2%) and
defective vision (17.5%). Among the responses with
respect to eyes specifically, around 32.5% of the
participants chose “All of the above” and 44.2%
chose “Don’t know”.

Only 31.7% participants knew that long standing
diabetes could lead to ulcers and gangrene in limbs
and the knowledge of diabetes causing neuropathy
include tingling sensation/sharp pain in the limbs was
expressed by 37.5% participants. 27.5% of the
participants knew that diabetes can be a cause of heart
attack as it caused cardiovascular complications.
However, only 10% participants identified stroke as
a complication of unmanaged diabetes affecting the
brain (table 2).

C. ATTITUDE AND TREATMENT SEEKING
BEHAVIOUR OF DIABETIC PATIENTS
90% of the participants were not hesitant in
approaching their doctor if they faced any problem in
managing their diabetes. 81.7% participants were
regular in taking their medication on time but only
19.2% participants knew the names of their current
medicines. 59.2% believed that the best treatment
methodology for controlling diabetes mellitus was a
combination of diet and medicines along with regular
exercise, while 33.3% insisted that diet and
medication were enough to control diabetes and 7.5%
participants believed that adopting a diabetic friendly
diet only was sufficient to control diabetes.
D. SOURCES OF HEALTHCARE RELATED
INFORMATION
50.8% participants claimed that their source of all
information related to diabetes was their treating
clinician, followed by friends and relatives (36.7%).
Messages and posts on social media covered the
information requirement of 9.2% of the participants
and health-care related articles in newspapers were
included by 1.7% participants. Seminars or
awareness programs and health articles on Google
were 0.8% each. In the study, no participant claimed
advertisements on television as their source of
information.
32.5% considered the internet as a source of reliable
information while the 67.5% disagreed and claimed
that they do not believe all the health-care related
information surfacing online.
While associating various sources of Information of
the participants with different factors, it was revealed
that educational qualification had a major role to play
in the approach of patients to healthcare related
information. Also, only the results of association of
gender and socio-economic classification were not
statistically significant (figure-4 and figure-5). 84.2%
participants felt that there is a need for health camps
for spreading awareness about diabetes and its
complications and expressed desire to attend the
same.

Table 1: Characteristics of the study population

Parameter Frequency (n) Percentage (%)
Sex
Male 45 37.5%
Female 75 62.5%
Educational Qualifications
Illiterate 37 30.8%
Upto 10% 50 41.7%
Upto 12 13 10.8%
Graduate 15 12.5%
Post graduate 5 4.2%
Occupation
Working 53 44.2%
Not working 67 55.8%
Duration of diabetes
Upto 1 year 21 17.5%
Upto 5 years 34 28.34%
Upto 10 years 33 27.5%
>10 years 32 26.67%
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Table 2: The specific effect of long standing/ unmanaged Diabetes Mellitus have on various organs

organs due to Diabetes

Eyes
Limbs
Nerves
Heart
Kidney

Brain

@

10 20 30 40 50 60 70

Organ .spe'c1f1c Correct responses: Percentage(%)
complication: Frequency (n)

Kidney 60 50%

(Nephropathy/ Kidney Failure)

Heart 33 27.5%

(Heart Attack)

Nerves 45 37.5%

(Tingling sensation or sharp pain in limb)

Limbs 38 31.7%

(Ulcer and gangrene)

Brain 12 10%

(Stroke)

Eyes
a)  Retinopathy a) 2 a) 1.7%
b) Cataract b) 5 b) 42%
c) Defective Vision c) 21 c) 17.5%
d)  All of the above d 39 d)  32.5%
Awareness of participants about complications of different . Bar Chart v2s

Figure 1: Awareness of participants about
complications of different organs due to diabetes
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Figure 4: Association of Educational Qualifications
with Source of Health-care related information
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Figure 2: Association of Educational Qualifications
with awareness of complications of diabetes

Bar Chart
25 V28
MDiscuss with your clinician
mSeminars/ Awareness
Programs.
WHealth articles in newspapers
w Barticles on Google
[Messages/ Posts on Social
Media Gincluding WhatsApp)
W Friends/ Relatives

Count

Class-1 Class-2 Class-3 Class-4

B.G. Prasad classification

Figure 5: Association of Socio-economic status with
source of healthcare related information
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Figure 3: Association of patients with family history of
diabetes with information about complications of
various organs due to diabetes
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Figure 6: Association of patients with family history of
diabetes with information about complications of
various organs due to diabetes
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Figure 7: Association of educational qualification with
approach to treatment methodology
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Figure 8: Association of family history of diabetes with
approach to treatment methodology

DISCUSSION

Diabetes mellitus is a chronic disorder and it is
characterized by elevated blood sugar levels resulting
from inadequate functioning of pancreas wherein
either the pancreas does not produce enough insulin
or there is inefficient utilization of insulin by the
body. The former is termed type 1 diabetes mellitus
and the latter as type 2 diabetes mellitus.!'” Diabetes
mellitus is also considered as one of the most
common noncommunicable diseases.[!!! The rate at
which diabetic patients are increasing, diabetes can
now be considered as a Global pandemic. The global
prevalence of diabetes is over 589 million. Whereas,
in INDIA, study estimates the prevalence to be 101
million.l'>!3141 The global prevalence of diabetes has
doubled from 7% in 1990 to 14% in 2022 according
to NCD Risk Factor Collaboration.!'>] The rapidly
rising cases of diabetes is a cause of concern for many
healthcare professionals. It is worrisome that India is
now a home to the second largest number of people
with diabetes.[’]. The study was conducted with an
aim to assess the knowledge and attitude of Diabetic
patients of different socio-demographic profiles and
also to identify their source of healthcare related
information.

Diabetes mellitus is a major clinical and public health
problem accounting for over 3.4 million deaths
annually worldwide.!?! If not controlled, it leads to
complications of various organs. Long-standing

unmanaged hyperglycaemia is associated with
chronic damage and failure of various organ systems
mainly affecting the eyes, nerves, kidneys, and the
heart.['%]

Since the participants were selected indiscriminate of
their gender and it was observed that majority of the
participants were females, this suggests that there is
a probability of a greater incidence of diabetes in
females in this region where our hospital is located.
However, broader studies covering more patients are
required to establish this fact.

The enormous rise in the number of diabetic cases is
undoubtedly a burden on the healthcare system of any
country. However, previous studies have shown that
education about the disease plays a key role in
ensuring better management and treatment of the
disease. Their results indicate that increasing
knowledge about diabetes and its complications has
been significantly associated with a positive attitude
of the patients by increasing compliance to the
treatment. This ultimately decreases the risk of
complications of diabetes.[”8!

The results of our study showed that 80% participants
believed that it was important to be aware about the
complications of diabetes mellitus. This implied that
the patients are now willing to learn more about their
disease and its complications. The findings of our
study revealed that maximum participants had more
knowledge about kidneys and eyes being affected
with long standing diabetes. These findings are
supported by another study by Dariya et al in which
83% participants were aware about complications
due to diabetes with highest likelihood od kidney
disease (75%).1171 Relatively lesser participants were
able to name heart, nerves, limbs as the organs
affected with diabetes. The organ about which
participants had least knowledge of getting affected
with diabetes was brain (11.67%). This is in
accordance with previous studies.['®!°) However, one
significant factor at which our results deferred from
them was about the knowledge of Neuropathy in
patients.

Majority of the earlier studies available on the subject
indicated an overall poor level of awareness in the
community with regard to complications of diabetes
on various organs of the body. However, it is
important to mention that there is an improvement in
this regard in the previous few years. After an
analysis of the results, we can conclude that slowly
but steadily the level of knowledge and awareness
has shown an increasing trend in the community,
especially with regard to information about eyes and
kidneys."] While in our study, the participants had
relatively good knowledge about diabetes. Around
35% participants knew that diabetes could cause
numbness, tingling sensation or sharp pain in limbs.
This shows that more patients are now aware about
neuropathy as a complication of diabetes.

One trend observed in our study was that although
more participants could identify the organs affected
by long standing diabetes, there was still a lesser
fraction who were aware of the exact complication
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related to that organ. Even though 60% participants
knew that kidneys are affected with diabetes, only
50% participants could point out that nephropathy or
kidney failure was the complication including
kidneys.[Table 2]

59.2% of the participants had knowledge about
diabetes affecting the eyes in accordance with
previous studies.?” Only 32.5% participants knew
that diabetes can lead to all the complications like
retinopathy, cataract and defective vision. Similar
trend was observed for other organs as well. The most
probable reason for this seems to be the lack of
detailed knowledge about the etiopathogenesis of the
disease among the participants.

An analysis of previous studies showed that literacy
is associated with awareness and practices of diabetic
patients.?!?223] Similar finding was observed in our
study that educational qualification was significantly
associated with knowledge about complications of
diabetes mellitus (p value <0.05). However, we did
not find a significant association between socio-
economic status and knowledge about complications
of diabetes. One probable reason for this may be the
easy approachability and availability of free
government hospital services of urban patients to
healthcare facilities. This is an important factor to be
considered in recent studies indicating the
requirement for a holistic approach by health-care
professionals while targeting different groups in the
population.

53.3% of the participants had a family history of
diabetes and this factor showed statistically
significant association with knowledge about
complications affecting heart (p=0.006) and kidneys
(p=0.002) (figure 6). Possible reason for this could be
the exposure of the family members of a diabetic
individual to the clinician and other health-care
professionals while accompanying them for hospital
visits. The family members are also involved in
taking care of the patient and hence they tend to know
about the risks and treatment methodologies of the
disease.

Our study showed that 81.7% participants were
regular in taking their medicines. However, only
19.2% participants knew the name of the medicines
they had been taking for managing diabetes. Whether
the patient knew the name of their medicines was
strongly and statistically significantly associated with
educational  qualification  (p=0.000), gender
(p=0.000), employment (p=0.002) and socio-
economic status (p=0.000). This indicated that
opportunities which enable more social interaction
had an impact on the behaviour and self-awareness in
an individual. Also, some patients with high literacy
also could not name their medicines. This indicated
negligence. The knowledge of the patients about the
names of their medicines can prove to be very useful
in case of an emergency.

Previous studies suggested after being diagnosed,
majority of the patients believed that medication was
important and were regular in taking their medicines
on time. Apart from medication, many patients

insisted that healthy and planned eating was an
essential part of treatment and they adhered to a
diabetic-friendly diet. Awareness about regular
exercise as a part of diabetes management is a slowly
emerging trend and indicates towards adoption of
lifestyle  modifying practices by  diabetic
patients.[>*23 The fact that healthy planned eating and
exercising regularly can delay diabetes and its
complications is well established.?®! These lifestyle
interventions are the cornerstones of successful
diabetic therapy. Previous studies have shown that
drugs and dietary modification were the most
practiced management option among diabetic
patients. Our study showed a positive finding that
59.2% participants believed in including dietary
modification, medication along with regular exercise
as the best treatment methodology in treatment of
diabetes. The approach of inclusion of regular
exercise indicates the adoption of healthy practices.
Furthermore, considering the source of health-care
related information about diabetes, majority of the
studies showed similar findings. Maximum
participants included in the previous studies claimed
that they received most of their information from
friends, family or neighbours. It cannot be ignored
that these people may not be a reliable scientific
source of information and thus it becomes all the
more necessary to have more official and reliable
source find a reach in the community. The
frequencies of other sources of information showed
fluctuation in each study considering other factors
regarding the study population. Some studies
suggested that media and internet is an emerging
source of information in the young population. At the
same time, there are participants who receive an
ample amount of information from their doctors
through the means of discussion and information
leaflets.!'81]

The results of our study indicated that 90% of the
participants approached their treating clinician
without any hesitation. This could be one of the
probable reasons of 50.8% participants claiming that
their source of healthcare related information was
discussion with their clinician, which is undoubtedly
the most authentic source of information. Secondly,
information about diabetic management from friends
and family came out to be 36.7%. This indicates that
there is an active discussion about diabetes and its
management in the community. However, it must be
noted that the authenticity of this information is
questionable. Therefore, an active strategy must be
adopted to provide correct and authentic information
to the community.

The third major source of information was messages
and posts on social media (9.2%), the authenticity of
which is relatively less. Only 0.8% participants
claimed to have attended Seminars or Awareness
Programs on Diabetes. Not even a single participant
had seen diabetes awareness related advertisements
on television. It is probable that majority of the
participants got their information from their treating
clinician because of the urban setting of our study.
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Since 84.2% of the participants agreed that they feel
the need for Health camps for awareness on diabetes,
it suggestive of the fact that it can prove to be a an
effective and patient-friendly way to deliver
authentic diabetes related information to the
community by trained Diabetic educators, clinicians
and nurses.

Our study also focussed on multiple aspects and their
associations affecting the awareness and attitude of
diabetic patients and also throws light on how some
of these trends have continued in accordance while
have been contradicted with time. (figure7 & figureS8)

CONCLUSION

This study underscores the importance of increasing
awareness about diabetes complications, particularly
for under-informed demographic groups. It indicates
that while most diabetic patients are aware of
complications involving the kidneys and eyes but
knowledge about other organ complications is low.
Awareness level is associated with factors like
gender, education, and family history of diabetes. A
positive shift towards regular exercise as a treatment
method was observed, mainly among literate
participants. Patients are willing to participate in
awareness programs and seek authentic information
about their disease. Efforts should be made to provide
reliable information through various mediums.
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