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Abstract
In a developing country like India where majority of the people belong to the lower socioeconomic status and low level of
education makes it vulnerable to lifestyle diseases like diabetes and hypertension. Compared with the general population
incidence of Coronary heart diseases and stroke are more among patients of diabetes. Their quality of life is further impacted
by complications like diabetic renal disease and diabetic retinopathy and neuropathy which are frequently occurring among the
patients having poor glycemic control. Hence the present study was planned for Clinical Evaluation of the Knowledge,
Attitude and Practice in Cases Suffered from Diabetes Mellitus in Bihar region.
The present study was planned in Department of General Medicine, Patna Medical College and Hospital, Patna, Bihar, India.
Total 100 cases of the diabetes referred to our hospital were included in the present study. All the cases were interviewed and
made to fill a pretested, predesigned questionnaire. The questionnaire consisted of three parts. In the first part there was
information regarding the demographic detail of the subject like age, gender, education level etc. The 2nd part they were tested
about the knowledge of diabetes and in the third part attitude of the individuals were tested. All the questions had three
options- yes, no, don’t know.
The data generated from the present study concludes that there is reasonable gap between knowledge, attitudes and practices,
so to overcome that it is very important to formulate and implement certain strategies by which positive attitudes can be
converted into beneficial practices. Diabetes is associated with high morbidity and mortality. Here, the onus is on the patients
to control their disease, and merely knowing about the diagnosis is not enough. Hence, proper health education and individual
counseling should be practiced in various healthcare setups to ensure that each patient with diabetes has sufficient information
and that they are motivated to lead a better life.
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Introduction
Type 2 diabetes mellitus consists of an array of dysfunctions
characterized by hyperglycemia and resulting from the
combination of resistance to insulin action, inadequate
insulin secretion, and excessive or inappropriate glucagon
secretion. Poorly controlled type 2 diabetes is associated
with an array of microvascular and macrovascular
complications.
Microvascular complications of diabetes include retinal,
renal,
and
neuropathic
disease.
Macrovascular
complications include coronary artery, cerebrovascular and
peripheral vascular disease. Diabetic neuropathy affects
autonomic and peripheral nerves. Unlike patients with type
1 diabetes mellitus, patients with type 2 are not absolutely
dependent on insulin for life. This distinction was the basis
for the older terms for types 1 and 2, insulin dependent and
non–insulin dependent diabetes respectively.
However, many patients with type 2 diabetes are ultimately
treated with insulin. Because they retain the ability to
secrete some endogenous insulin, they are considered to
require insulin but not to depend on insulin. Nevertheless,
given the potential for confusion due to classification based
on treatment rather than etiology, the older terms have been
abandoned [1]. Another older term for type 2 diabetes
mellitus was adult-onset diabetes. Currently, because of the

epidemic of obesity and inactivity in children, type 2
diabetes mellitus is occurring at younger ages. Although
type 2 diabetes mellitus typically affects individuals older
than 40 years, it has been diagnosed in children as young as
2 years of age who have a family history of diabetes. In
many communities, type 2 diabetes now outnumbers type 1
among children with newly diagnosed diabetes.
Diabetes mellitus is a chronic disease that requires longterm medical attention to limit the development of its
devastating complications and to manage them when they
do occur. It is a disproportionately expensive disease; in the
United States in 2012, the direct and indirect costs of
diagnosed diabetes were estimated to be $245 billion;
people with diagnosed diabetes had average medical
expenditures 2.3 times those of people without diabetes [2, 3].
This article focuses on the diagnosis and treatment of type 2
diabetes and its acute and chronic complications, other than
those directly associated with hypoglycemia and severe
metabolic
disturbances,
such
as
hyperosmolar
hyperglycemic state (HHS) and diabetic ketoacidosis
(DKA).
Type 2 diabetes is characterized by a combination of
peripheral insulin resistance and inadequate insulin
secretion by pancreatic beta cells. Insulin resistance, which
has been attributed to elevated levels of free fatty acids and
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proinflammatory cytokines in plasma, leads to decreased
glucose transport into muscle cells, elevated hepatic glucose
production, and increased breakdown of fat.
A role for excess glucagon cannot be underestimated;
indeed, type 2 diabetes is an islet paracrinopathy in which
the reciprocal relationship between the glucagon-secreting
alpha cell and the insulin-secreting beta cell is lost, leading
to hyperglucagonemia and hence the consequent
hyperglycemia [4].
For type 2 diabetes mellitus to occur, both insulin resistance
and inadequate insulin secretion must exist. For example, all
overweight individuals have insulin resistance, but diabetes
develops only in those who cannot increase insulin secretion
sufficiently to compensate for their insulin resistance. Their
insulin concentrations may be high, yet inappropriately low
for the level of glycemia.
With prolonged diabetes, atrophy of the pancreas may
occur. A study by Philippe et al used computed tomography
(CT) scan findings, glucagon stimulation test results, and
fecal elastase-1 measurements to confirm reduced
pancreatic volume in individuals with a median 15-year
history of diabetes mellitus (range, 5-26 years) [5]. This may
also explain the associated exocrine deficiency seen in
prolonged diabetes.
Beta-cell dysfunction is a major factor across the spectrum
of prediabetes to diabetes. A study of obese adolescents by
Bacha et al confirms what is increasingly being stressed in
adults as well: Beta-cell dysfunction develops early in the
pathologic process and does not necessarily follow the stage
of insulin resistance. [6]. In the progression from normal to
abnormal glucose tolerance, postprandial blood glucose
levels increase first. Eventually, fasting hyperglycemia
develops as suppression of hepatic gluconeogenesis fails.
During the induction of insulin resistance (such as occurs
with a high-calorie diet, steroid administration, or physical
inactivity), increased glucagon levels and increased glucosedependent insulinotropic polypeptide (GIP) levels
accompany glucose intolerance. However, the postprandial
glucagonlike peptide-1 (GLP-1) response is unaltered [7].
Genome-wide association studies of single-nucleotide
polymorphisms (SNPs) have identified a number of genetic
variants that are associated with beta-cell function and
insulin resistance. Some of these SNPs appear to increase
the risk for type 2 diabetes. Over 40 independent loci
demonstrating an association with an increased risk for type
2 diabetes have been shown [8].
Although the pathophysiology of the disease differs between
the types of diabetes, most of the complications, including
microvascular and macrovascular are similar regardless of
the type of diabetes. Hyperglycemia appears to be the
determinant of microvascular and metabolic complications.
Macrovascular disease may be less related to glycemia.
Telomere attrition may be a marker associated with
presence and the number of diabetic complications. Whether
it is a cause or a consequence of diabetes remains to be seen
[9]
.
Cardiovascular risk in people with diabetes is related in part
to insulin resistance, with the following concomitant lipid
abnormalities: Elevated levels of small, dense low-density
lipoprotein (LDL) cholesterol particles; Low levels of highdensity lipoprotein (HDL) cholesterol; Elevated levels of
triglyceride-rich
remnant
lipoproteins.
Thrombotic
abnormalities (ie, elevated type-1 plasminogen activator
inhibitor [PAI-1], elevated fibrinogen) and hypertension are
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also involved. Other conventional atherosclerotic risk
factors (eg, family history, smoking, elevated LDL
cholesterol) also affect cardiovascular risk.
Insulin resistance is associated with increased lipid
accumulation in liver and smooth muscle, but not with
increased myocardial lipid accumulation [10]. Persistent lipid
abnormalities remain in patients with diabetes despite the
use of lipid-modifying drugs, although evidence supports
the benefits of these drugs. Statin dose up-titration and the
addition of other lipid-modifying agents are needed [11].
Increased cardiovascular risk appears to begin prior to the
development of frank hyperglycemia, presumably because
of the effects of insulin resistance. Stern in 1996 [12] and
Haffner and D'Agostino in 1999 [13] developed the "ticking
clock" hypothesis of complications, asserting that the clock
starts ticking for microvascular risk at the onset of
hyperglycemia, while the clock starts ticking for
macrovascular risk at some antecedent point, presumably
with the onset of insulin resistance.
The question of when diabetes becomes a cardiovascular
risk equivalent has not yet been settled. Debate has moved
beyond automatically considering diabetes a cardiovascular
risk equivalent. Perhaps it would be prudent to assume the
equivalency with diabetes that is more than 5-10 years in
duration.
In a cross-sectional study of 350 patients aged 55 years and
older with type 2 diabetes and 363 control participants aged
60 years and older without diabetes, diabetic individuals
were more likely to have brain atrophy than cerebrovascular
lesions, with patterns resembling those of preclinical
Alzheimer disease. Type 2 diabetes was associated with
hippocampal atrophy; temporal, frontal, and limbic graymatter atrophy; and, to a lesser extent, frontal and temporal
white-matter atrophy.
Type 2 diabetes was also linked with poorer performance on
certain cognitive tests. The strength of these associations
dropped by almost 50% when adjusted for hippocampal and
total gray-matter volumes but was unchanged when adjusted
for cerebrovascular lesions or white-matter volume. Patients
with type 2 diabetes were more likely to have gray-matter
atrophy in several bilateral regions of the cortices, especially
in the left hemisphere, similar to the distribution of cortical
atrophy described in early Alzheimer disease [14, 15].
The etiology of type 2 diabetes mellitus appears to involve
complex interactions between environmental and genetic
factors. Presumably, the disease develops when a
diabetogenic lifestyle (ie, excessive caloric intake,
inadequate caloric expenditure, obesity) is superimposed on
a susceptible genotype. The body mass index (BMI) at
which excess weight increases risk for diabetes varies with
different racial groups. For example, compared with persons
of European ancestry, persons of Asian ancestry are at
increased risk for diabetes at lower levels of overweight.
Hypertension and prehypertension are associated with a
greater risk of developing diabetes in whites than in African
Americans.
In addition, an in utero environment resulting in low birth
weight may predispose some individuals to develop type 2
diabetes mellitus. Infant weight velocity has a small,
indirect effect on adult insulin resistance, and this is
primarily mediated through its effect on BMI and waist
circumference [16].
About 90% of patients who develop type 2 diabetes mellitus
are obese. However, a large, population-based, prospective
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study has shown that an energy-dense diet may be a risk
factor for the development of diabetes that is independent of
baseline obesity [17].
Some studies suggest that environmental pollutants may
play a role in the development and progression of type 2
diabetes mellitus. [18] A structured and planned platform is
needed to fully explore the diabetes-inducing potential of
environmental pollutants. Secondary diabetes may occur in
patients taking glucocorticoids or when patients have
conditions that antagonize the actions of insulin (eg,
Cushing syndrome, acromegaly, pheochromocytoma).
Type 2 diabetes mellitus is less common in non-Western
countries where the diet contains fewer calories and daily
caloric expenditure is higher. However, as people in these
countries adopt Western lifestyles, weight gain and type 2
diabetes mellitus are becoming virtually epidemic. Rates of
diabetes are increasing worldwide. The International
Diabetes Federation predicts that the number of people
living with diabetes will to rise from 366 million in 2011 to
552 million by 2030. [19] In the United States, the
prevalence of diagnosed diabetes has more than doubled in
the last 3 decades, largely because of the increase in obesity.
The top 10 countries in number of people with diabetes are
currently India, China, the United States, Indonesia, Japan,
Pakistan, Russia, Brazil, Italy, and Bangladesh. The greatest
percentage increase in rates of diabetes will occur in Africa
over the next 20 years. Unfortunately, at least 80% of
people in Africa with diabetes are undiagnosed, and many in
their 30s to 60s will die from diabetes there.
Type 2 diabetes mellitus occurs most commonly in adults
aged 40 years or older, and the prevalence of the disease
increases with advancing age. Indeed, the aging of the
population is one reason that type 2 diabetes mellitus is
becoming increasingly common. Virtually all cases of
diabetes mellitus in older individuals are type 2.
In addition, however, the incidence of type 2 diabetes is
increasing more rapidly in adolescents and young adults
than in other age groups. The disease is being recognized
increasingly in younger persons, particularly in highly
susceptible racial and ethnic groups and the obese. In some
areas, more type 2 than type 1 diabetes mellitus is being
diagnosed in prepubertal children, teenagers, and young
adults.
In a developing country like India where majority of the
people belong to the lower socioeconomic status and low
level of education makes it still vulnerable to lifestyle
diseases like diabetes and hypertension. Compared with the
general population incidence of Coronary heart diseases and
stroke are more among patients of diabetes. Their quality of
life is further impacted by complications like diabetic renal
disease and diabetic retinopathy and neuropathy which are
frequently occurring among the patients having poor
glycemic control [20]. Hence based on above findings the
present study was planned for clinical evaluation of Clinical
Evaluation of the Knowledge, Attitude and Practice in Cases
Suffered from Diabetes Mellitus in Bihar region.
Methodology
The present study was planned in Department of General
Medicine, Patna Medical College and Hospital, Patna,
Bihar, India. Total 100 cases of the diabetes referred to our
hospital were included in the present study. All the cases
were interviewed and made to fill a pretested, predesigned
questionnaire. The questionnaire consisted of three parts. In
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the first part there was information regarding the
demographic detail of the subject like age, gender,
education level etc. The 2nd part they were tested about the
knowledge of diabetes and in the third part attitude of the
individuals were tested. All the questions had three optionsyes, no, don’t know.
All the patients were informed consents. The aim and the
objective of the present study were conveyed to them.
Approval of the institutional ethical committee was taken
prior to conduct of this study.
Following was the inclusion and exclusion criteria for the
present study.
Inclusion Criteria: Patients aged above or equal to 20 years,
of either sex. Patients suffering from type 2 diabetes
mellitus, with or without co-morbidities. Patients willing to
provide voluntary written informed consent.
Exclusion Criteria: Patients aged below 20 years. Patients
suffering from type 1 diabetes mellitus or gestational
diabetes. Patients not willing to provide voluntary written
informed consent.
Results & Discussion
Diabetes mellitus is a major public health problem affecting
more than 171 million people worldwide and the number is
expected to rise to 366 million by 2030 [21]. Type 2 Diabetes
will continue to account for 90% of all the cases. The total
number of diabetics in India was 41 million in 2006 and that
this would rise to 70 million by the year 2025 [22]. Increased
prevalence in India is attributed to the life style changes
coupled with urbanization and rapid industrialization. Poor
awareness and practices among diabetic patients are some of
the important variables influencing the progression of
diabetes and its complications, which are largely
preventable [23].
Diabetes is associated long term complications like diabetic
retinopathy, nephropathy and neuropathy which can be
better prevented by frequent examination of the relevant
system to detect the development of complication at an early
stage and to prevent the progress the disease.
As far as knowledge regarding the complications of diabetes
is concerned; in the current study only few patients knew
about the complications and how to avoid them. The
awareness about diabetes complications in the present study
is lower than that reported by many studies [24].
Diabetes mellitus has become a cause of growing public
health concern in developing countries, as it has been for a
long time in the most developed ones [25, 26]. Diabetes can
lead to increased morbidity and mortality [27]. The
prevalence of Type 2 is projected to increase, making type 2
DM a pandemic [28]. Pakistan highlighted the fact that a
proper education and awareness program can change the
attitude of the public regarding diabetes, as a large gap
between knowledge and attitude among the diabetes patients
was found [29]. The reasons for the increase in the prevalence
of diabetes mellitus in developing countries may include
unhealthy lifestyle, rapid westernization, poor knowledge,
negative attitude and poor practices towards DM among the
general population. There exists a large gap between the
knowledge, attitude and practice towards diabetes among
diabetic patients. Knowledge about diabetes mellitus,
appropriate attitude and practices are vital to reduce the
prevalence and morbidity associated with DM. However,
very few studies have focused on this area and there is a
lack of the knowledge, attitude and practices data among
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Indian diabetic patients. There is improper guidance about
the disease due to lack of understanding of patients
characteristics i.e. personality and attitude of the patient.
Obtaining information about the level of awareness about
diabetes in a population is the first step in formulating a
prevention program for diabetes [30]. A study from and

proper knowledge regarding various aspects of health
education program can improve the knowledge of patients
and change their attitude.8 Knowledge about Diabetes
Mellitus, appropriate attitude and practices are vital to
reduce the prevalence and morbidity associated with DM [31,
33]
.

Table 1: Demographic Details
Variable

No. of Cases
Gender

Male
Females

45
55
Age

20 – 30 years
31 – 40 years
41 – 50 years
50 years & above

17
32
21
30
Marital status

Single
Married
Divorced
Education
Illiterate
Graduate
Post graduate
Socioeconomic status
Upper class
Middle class
Lower class

11
74
15
31
53
16
23
59
18

Table 2: Knowledge & Attitude
Variable
Have you heard about diabetes?
What are the risk factors for diabetes?
Age
Genetic
Overweight/obesity
Pregnancy
Diet
No exercise
What are the signs and symptoms
Increased urination
Increased thirst
Weight loss
High blood sugar
Increased hunger
Weakness
Management
Insulin injections
Medicines
Exercise
Diet regulation
Eye checkup
Feet and toes checkup
Complications
Blindness
Kidney failure
Heart failure
Amputation of limb
Attitude
I don't mind if others know that I am with DM
Do you think family members should be screened for DM
Do you think that you should be examined for DM
Do you think physical activity can prevent risk of DM
Do you think maintaining a healthy weight is important in management

Yes
31

No. of Cases
No
I Don’t know
39
30

22
10
23
11
13
35

44
38
13
16
47
25

34
52
64
73
40
40

33
25
35
41
18
30

43
41
40
25
34
22

24
34
25
34
48
48

33
11
15
13
22
10

36
40
30
33
40
45

31
49
55
54
38
45

24
11
12
8

56
40
44
22

20
49
44
70

40
45
49
15
16

35
23
31
50
44

25
32
20
35
40
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A systematic review concluded that diabetes patients might
perceive better self-efficacy in disease management with
self-monitoring of blood glucose, and would have a better
understanding about the possible factors that affect diabetes
management [34]. Moreover, self-monitoring of blood
glucose might also improve medication adherence and
motivate patients to make necessary lifestyle changes. It is
well understood that diabetes management requires patient
involvement for a better disease control [35, 36]. Improving
knowledge level of the patients regarding the drugs can be
done by many ways including group education as well as
through patient counselling. Patient counselling by the
pharmacist can play a vital role in imparting education to
the diabetes patients [37].
In present study, the responses to the practice questions
regarding the diabetes indicates that the study participants
were unaware of the importance of regular health check-ups
which may lead to complications and furthermore economic
burden to the patients. In case of diabetes definite cure
cannot be provided by medicines alone. Thus decreased
symptoms and slowing down the progression of the disease
and improvement in the function becomes important in the
management of the disease. It is well understood that
hypertension and diabetes management requires patient
involvement for a better disease control. Improving KAP
(knowledge, attitude and practice) of the patients regarding
the disease and drugs can improve the medication adherence
behavior, which in turn improves the therapeutic outcomes
and it can be done by many ways including group education
as well as through patient counseling. Thus, the pharmacist
has a potential role as patient educator in the management of
diabetes and hypertension.
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7.

8.

9.

10.

11.

12.

13.
Conclusion
The data generated from the present study concludes that
there is reasonable gap between knowledge, attitudes and
practices, so to overcome that it is very important to
formulate and implement certain strategies by which
positive attitudes can be converted into beneficial practices.
Diabetes is associated with high morbidity and mortality.
Here, the onus is on the patients to control their disease, and
merely knowing about the diagnosis is not enough. Hence,
proper health education and individual counselling should
be practiced in various healthcare setups to ensure that each
patient with diabetes has sufficient information and that they
are motivated to lead a better life.
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