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ABSTRACT

Background: These days the effective management of diabetes has boundless challenges. Patient involvement is
paramount for the successful care of diabetes. The aim of the study was to control medication adherence by providing
patient education to the diabetic patients and also evaluating their drug-use, comorbidities, lifestyles and knowledge
about diabetes and its management.

Methods: Total 240 diabetic patients of above 18 years of age with comorbidities were included in the study, in
which 128 of study group and 112 of control group. Patient's comorbidities, drug-use and also knowledge level about
diabetes was also assessed using a questionnaire.

Results: Among the enrolled patients type-1 diabetes patients were 12 (5%) and 228 (95%) were type-2. Most of the
patients about 25% were from age group of 40-50 years. The major number of patients has comorbidities of Systemic
and coronary artery disease. Later the post counselling of test group, the mean score was 9.860+0.21 which is
significant compared to pre-counselling 7.769+0.201 (p<0.001).

Conclusions: The present study revealed that the patients were unaware of the basic concept related to diabetes
mellitus. For better control of hyperglycaemia, there is a need for advancement of policies regard of disease
education.
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INTRODUCTION

It is typical that healthcare professionals and patients
alike can be overwhelmed by the need to address
comorbid chronic conditions along with the patient’s
diabetes-specific treatment goals. Ignoring concurrent
disease management, however, can lead to ineffective
control of diabetes-specific risk factors and may miss
opportunities to improve patient’s functioning, quality of
life, and mortality risk The number of adults with
diabetes in the world is estimated to rise from 135 million

in 1995 to 300 million in the year 2025.%? There will be a
42% increase, from 51 to 72 million in the developed
countries and a 170% increase, from 84 to 228 million in
the developing countries. The countries with the largest
number of people with diabetes are, and by the year 2025
will be India, China, and the US. Majority of diabetic
patients are in the age of 65 years in developed countries
and 45-64 years in the developing countries. This pattern
will be accentuated by the year 2025, and diabetes will be
increasingly concentrated in urban areas. Prevalence of
diabetes in adults worldwide was estimated to be 4.0% in
1995 and expected to rise to 5.4% by the year 2025. It is
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higher in developed than in developing countries.
Suzanne in 2000 had evaluated that the economic benefits
and costs associated with diabetes education.® Twenty-six
papers were identified that addressed diabetes self-
management training and education. The benefits
associated with education on self-management and
lifestyle modification for people with diabetes are
positive and outweigh the costs associated with the
intervention.**

Diabetes has been implicated as the underlying cause of
12% of all new cases of legal blindness, over one third
new cases of end- stage renal disease (ESRD), and nearly
half of non-traumatic lower extremity amputations.
Evidence has also shown that people with diabetes are
two to four times more likely to die from heart disease or
suffer stroke.®

Diabetes, if untreated, can lead to various complications
such as neuropathy, nephropathy, retinopathy,
hyperlipidaemia, diabetic foot ulcers, infections, etc.
These complications adversely affect the quality of life of
the patient. In 2007 Kruyt had studied that patients with
acute ischemic stroke frequently test positive for
hyperglycaemia, which is associated with a poor clinical
outcome.” The available evidence linking hyperglycaemia
to a poor clinical outcome in patients with ischemic
stroke. We highlight the pathophysiological mechanisms
of hyperglycaemia on acute stroke prognosis tight
glycaemic control after stroke. Provide directions on the
use of insulin treatment strategies to control
hyperglycaemia in this patient group. In 2002 Bajaj has
reviewed the management of diabetes mellitus and set up
a comprehensive goal of management which included,
absence of symptoms, achievement of norm glycaemia,
prevention of micro vascular complications, absence of
predisposing risk factors, maintenance of ideal body
weight, a progressive increase in physical activity, and
cessation of smoking.?

Studies have confirmed that the complications of diabetes
can be reduced by proper control of blood glucose. The
proper control is dependent on the patient's adherence to
medications, life style modifications, frequent monitoring
of blood glucose, etc. and can be influenced by proper
education and counselling of the patient.’ In 2004 Cramer
has studied that the extent to which patients omit doses of
medication prescribed for diabetes. Retrospective
analysis on the literature search of 1966-2003 showed
that adherence to OHA therapy ranged from 36-93% in
patients remained on treatment for 6-24 months.
Prospective electronic monitoring studies documented
that patients took 67-85% of OHA doses as prescribed.™
In 2005 Weinger has examined psychometric properties
of the Self-Care Inventory-Revised (SCR-R), a self-
report measure of perceived adherence to diabetes self-
care recommendations, among adults with diabetes.
Responsiveness analysis showed that SCI-R scores
improved with diabetes psycho education.™

The principal task of the health care team is to give each
patient knowledge, self- confidence and support.*?
Patients with diabetes and their families provide 95% of
their care themselves, and, as a consequence, educational
efforts to improve self- management are central
components of any effective treatment plan. The role of
self-management behaviour is clear even in studies that
address relationships between pharmacologic treatment
and outcomes at the physiologic level.”*'* For example,
both the diabetes control and complications trial
(DCCT) and the United Kingdom prospective diabetes
study, (UKPDS) required patients to adhere to complex
and intensive treatments over long periods of time. The
primary goals of DM management are to reduce the risk
for micro vascular and macro vascular disease
complications, to ameliorate symptoms, to reduce
mortality, and to improve quality of life. Appropriate care
requires goal setting for glycaemia, blood pressure, and
lipid levels, regular monitoring for diabetic
complications, dietary and exercise modifications,
appropriate medications, appropriate self-monitoring of
blood glucose (SMBG), and laboratory assessment of the
aforementioned parameters. In 2008 Karen Fitzner had
Studied the Assessment of Patient Education and Self-
Management in Diabetes Disease Management Diabetes
affects 7.8% of Americans, nearly 24 million people, and
costs $174 billion yearly.® Two case studies were
conducted to augment the literature. Better diabetes self-
management through diabetes education encourages
participation in DM programs and adherence to
recommended care in programs offered by DM
organizations or those that are provider based. Improved
health outcomes and reduced cost can be achieved by
blending diabetes education and DM. Additional research
needs to identify effective ways to integrate diabetes
educators and education into DM and to assess clinical,
behavioural, and economic outcomes arising from such
programs.’® in 2015 mensing had designed the national
standards for diabetes self-management education
(DSME) to define quality diabetes self-management
education that can be implemented in diverse settings and
will facilitate improvement in health care outcomes.’
The purpose of the study was review the current
standards for their appropriateness, relevancy and
scientific basis.

METHODS

A randomized prospective study was conducted in an
inpatient setting of a tertiary care hospital. The patients
considered were diabetic for at least 2 months of either
sex above 18 years of age with co-morbidities. The
patients with Pregnancy induced diabetes (or) gestational
diabetes were excluded. Intervention was done using a
knowledge assessment questionnaire in diabetic patients.
Study is conducted at Guntur district of Andhra Pradesh,
India from December 2016 to August 2017.
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Data collection

The prescriptions were studied using chart review method
and required information was collected from the case
sheets of individual patients in the designed data
collection form. The patients were interviewed to collect
all the relevant data regarding patient care. Ethical
clearance was obtained from the Institutional Ethics
Committee- Lalitha Super Speciality Hospitals, Guntur,
A.P.

Intervention

The patients were randomized into control and study
group. Total of 240 patients completed the study, out of
that 128 were in the study group and 112 were in the
control group. To assess the patient’s basic knowledge
about diabetes and its complication, risk factors and life
style modification, a questionnaire was given which
contains 15 scored questions and were closed ended
questions yes or no.

The baseline knowledge was measured in both groups.
The test group was provided with the written and verbal
information about diabetes and its management after
taking the baseline knowledge. On an average 10-15
minutes were spending with each patient depending on
the education level and understanding capability of the
patients. To the control group no information was
provided and then same questionnaire was administered
again and patient’s knowledge was assessed about
diabetes mellitus in both groups. The baseline and final
knowledge about diabetes was compared in both control
and study group. The Patient information leaflet
contained information about diabetic complication, risk
factor, dietary and life style modifications that diabetic
patients need to be followed. Student unpaired T-test had
been used to find the significance of total answers
between pre and post intervention.

Statistical analysis

An unpaired t- test was used to analyse the significant
difference between the pre counselling and post
counselling mean scores of patient knowledge assessment
about diabetic disease for both control and test groups.
Patient’s knowledge about diabetes and its management
were assessed using a knowledge assessment
questionnaire. The questionnaire assessed the patient’s
basic knowledge about diabetes and its complication, risk
factors of high blood sugar and blood pressure levels, and
life style modification (exercise and well planned diet).

RESULTS

Results of randomized prospective interventional study
included the data of 240 patients in which 92 patients
were males and 148 patients were females. Out of 240
patients of age below 30 are 4 patient, 30-40 are 52
patients, 40-50 are 60 patients, 50-60 are 56 patients, 60-

70 are 48 patients and 70-80 are 20 patients. The type-1
diabetes patients were 12 (5%) and 228 (95%) were type-
2.

Among 240 patients, duration of diabetes, newly
diagnosed-16 patients, less than 1 year - 32 patients,
Between 1-4 years 60 patients, between 5-10 years 72
patients, Between 11-19 years 56 patients, More than 20
years 4 patient. Moreover the patient’s body mass index
(BMI) shows that 84 patients were underweight (<18.5),
whereas 4 patient were obese (>30.0) are (Table 1).

Table.1 Distribution of patients based on body mass

index.
BMI Male Female Total %
Under weight
(<18.5) 32 52 84 35
Normal weight
(18.5-24.9) 40 80 120 50
Over weight (25.0-
25.9) 20 12 32 13.3
Obesity (=30.0) 0 4 4 1.6
Total 92 148 240 100

BMI= Age x Weight in kgs/ Height in cms
Comorbidities

After the evaluation 240 Patients of diabetes mellitus,
major number of patients had coronary artery disease
(22.5%), following by patients with systemic
hypertension (21.5%). Whereas only 9 patient (3.7%) had
tuberculosis (Figure 1).

Diabetic Retinopathy
Respiratory Tract Infection
Diabetic foot

Diabetic Nephropathy
Tuberculosis

Urinary Tract Infection
Stroke

Coronary Artery Disease

Systemic Hypertension

0 10 20 30 40 50 60
= PERCENTAGE (%) = NO.OF PATIENTS

Figure 1: Distribution of diabetic patients based on
co-morbidities.

Lifestlye habits

The life style and habit of patients shows that 38.3% of
patients reduced their sugar, but 21.6% were reported that
their sugar in take was high even after the diagnosis of
diabetes mellitus. In the study about 15% were smokers,
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8.3% were past smoker, 21.6% were alcoholic and
11.18% were past alcoholic. About 68.3% reported that
are not doing any exercise. Only 11.6% reported that they
were having high stress (Table 2).

Table 2: Life style of the patient

‘ S.no Life style Nur_nber o % ‘
_ _ patients _
36 15
1 Non-smoker 184 76.6
Past smoker 20 8.3
Alcoholic 52 21.6
2 Non-alcoholic 164 68.3
Past alcoholic 24 10
Sugar intake
Reduced 92 38.3
3 Low 72 30
Moderate 24 15
High 52 21.6
4 Vegetarian 92 38.3
Non- vegetarian 148 68.6
Stress
Low 96 40
5 Moderate 40 16.6
High 28 11.6
No 76 31.6
Physical activity
6 Yes 76 31.6
No 164 68.3

Prescribing patterns

The prescribing patterns of different category of anti-
diabetic drugs during the study period were found to be
as follows. Biguanides (68.3%), sulfonyl ureas (50%),
Insulin therapy (20%), and other category of drugs
prescribed are anti-hypertensive drugs (58.3%) anti
hyperlipidaemic 3%), antibiotics drugs (11.6%), anti-
coagulant (16.6%), NSAID (20%), multi vitamins
(58.3%), anti-histamine (33.3%) (Table 3).

Table 3: Prescribing patterns of drugs.

[ No Catego “No. of patients % |

Anti- diabetic drugs

1 Insulin therapy 12 20

2 Biguanides 41 68.3

3 Sulfonyl urea 30 50
Other Category Drugs

4 Anti-hypertensive 35 58.3

5  Anti-hyperlipidemic 38 63.3

6  Antibiotics 7 11.6

7  Anti-coagulant 10 16.6

8  NSAIDs 12 20

9  Anti-histamine 20 33.3

10  Multi vitamin 35 58.3

Table 4: Patients knowledge assessment for control
and test group based on pre and post intervention
studies.

I Mean+Sem
Pre Post | T value . P value

Control (n=112)

8.379+0.207 8.041+0.21 1.063 <0.2928
Test (n=128)
7.769+0.201 9.860+0.21 6.565 <0.0001

In control group after the post counselling the mean score
was 8.379+0.207 which is not significant compared to pre
counselling 8.041+0.21 (p<0.2928) and in test group after
the post counselling the mean score was 9.860+0.21
which is significant compared to pre counselling
7.769+0.201 (p<0.001) (Table 4).

DISCUSSION

A total of 240 patients were enrolled in the study out of
which type-1 diabetes patients were 12 (5%) and 228
(959%) were type-2. Most of the patients about 25% were
from age group of 40-50 years. In fact the load of
comorbidity will tends to increase in elderly groups and
was greater in men compared to women.*® Major number
of patients has comorbidities of systemic hypertension
(51), coronary artery disease (54) and stroke (39).
outcomes like cognitive decline, blindness, stroke,
amputations, and premature death are resulted by increase
of serious short- and long-term complications because of
compromise adherence to treatment and mental health
related comorbidities.*

Most of the patients did not know the basics of diabetes
mellitus like normal blood sugar value, complications of
diabetes mellitus, causes of high blood sugar level etc.
Risk of diabetes will also be increased with high Basic
Metabolic index category and persons with hypertension
are more likely to develop diabetes compared with
individuals without any comorbidities.”’ Conditions like
double diabetes also acts as a risk factor for people with
type 1 diabetes mellitus in increasing macrovascular and
microvascular related comorbidities.”* It was observed
that the patient education can play major role in in the
management of diabetes mellitus by which the patients
improve their knowledge about causes and symptoms of
diabetes, risk of high blood glucose, medications,
periodically check-up of blood glucose and life style
modification required for management of diabetes.
Attaining glycemic goals and the managing of
comorbidities will become utmost important, for
preventing diabetes complications.?? To sum up, poor
knowledge leads to non-adherence to medication therapy,
which eventually leads to poor Blood glucose level
control in diabetic patients. It is crucial to educate
patients and make them aware of the medication
adherence complications and other effect of diabetes on
other disease state. Patient counselling increased the
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knowledge about diabetes and importance of self-care,
and lifestyle modifications that can lead to better
glycaemic management.

CONCLUSION

Medication adherence and sedentary lifestyle contributes
to diabetes associated complications and other co-
morbidities, which was primarily due to lack of proper
knowledge. The present study revealed that the patients
were unaware about the basic concept related to diabetes
mellitus. For better control of hyperglycaemia, there is a
need of advancement of policies regard of disease
education. Future studies are necessary to compare the
effectiveness of patient counselling of other approaches
to control diabetes.
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