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Abstract

There are some key risk factors for Type 2
diabetes which can increase the chances of
getting this increasingly common type of
diabetes. Risk factors for Type 2 diabetes are
age, heredity, obesity, sedentary lifestyle, diet,
smoking, physical activity and emotional
stress. There is much variation in the level of
this awareness from population to population
and this needs to be explored in different
ethnic and social groups for designing
appropriate preventive strategies. The present
study aimed to assess the awareness and its
determinants regarding risk factors of Type 2
diabetes mellitus among Bangladeshi
population.

Four hundred respondents (male 44% and
female 56%, age 41+10 years, mean + SD)
were selected purposively and the persons
who attended for a screening program from
the Out-Patient Department of BIRDEM (the
tertiary care hospital of Diabetic Association
of Bangladesh). Data were collected by a
pre-designed, pre-tested, interviewer-
administered questionnaire. Knowledge and
attitude were measured by mean score. Each
correct answer was given one marks and
incorrect or don’t know was given 0.

Thirty five percent came for blood test due to
the symptoms of diabetes. About 32% were
diagnosed as diabetic patients in order to
fasting plasma glucose level and 37% were
diagnosed as diabetic patients according to
after 2 hours plasma glucose level. Most of

the respondents (88%) received information
about diabetes from health care provider,
electronic media, printing media, family
member & relative, friends and neighbors.
The mean scores of knowledge and attitude
were  50.53+21.84 and  84.88+10.87
respectively. The score of awareness were
significantly  related  with receiving
information (t=3.570, p<0.0001 and t=4.023,
p<0.0001). Half of the respondents (51%)
had positive family history of diabetes and
those with positive family history of diabetes
were found to have higher score of awareness
(51.63+£19.49 and 85.20+£11.26). Age, Sex,
education, monthly income, BMI, fasting
blood sugar, acquisition of information and
family history of diabetes were tested in a
multiple  regression model with  the
Knowledge score as the dependent variable.
Age (= 0.095, p<0.047), education (p=
0.416, p<0.0001) and BMI (B = 0.122,
p<0.007) showed significant  positive
association with the awareness score. Age,
sex, education, BMI, monthly income,
acquisition of information, knowledge about
risk factor of diabetes and family history of
diabetes were tested in a multiple regression
model with the Attitude score as the
dependent variable, Education (B = 0.088,
p<0.104), knowledge about the risk factor of
diabetes (p =-0.443, p<0.0001).
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1. Introduction

The global burden of non-communicable
diseases is emerging as a major public
challenge and these are projected to account
for 73% of global mortality by the year 2020.
The most common and problematic non-
communicable conditions are heart disease,
hypertension and diabetes®. Diabetes is now
recognized as a major chronic public health
problem throughout the world. The human
and economic costs of this epidemic are
enormous®. In World Health Organization
(WHO) report shows that at least 171 million
people of the world are suffering from
diabetes and it is estimated that by the year of
2030, this number will be double®. So, it is an
increasing threat to the world’s health service.
It affects large number of people of wide
range of ethnic and economic levels in both
developed and developing countries. WHO
Southeast Asia regional prevalence data of
diabetes showed that in Bangladesh 3,196,000
people was suffering from diabetes by the
year of 2000 and 11,140,000 people will
suffer from diabetes by the year of 2030*.

Diabetes mellitus describes a metabolic
disorder of multiple etiologies characterized
by chronic hyperglycemia with disturbances
of carbohydrate, fat and protein metabolism
resulting from defects in insulin secretion,
insulin action or both. The effect of chronic
hyperglycemia includes long-term damage,
dysfunction and failure of various organs
especially the eyes, kidneys, nerves, heart and
blood vessels®®. According to the WHO
diabetes mellitus has been classified into two
groups: Type 1 and Type 2 (WHO, 1999)>°.
Type 1 Diabetes mellitus is caused by an
absolute deficiency of insulin and Type 2
diabetes usually begins with insulin
resistance, a condition in which fat, muscle
and liver cells do not use insulin properly™®*.
Type 2 diabetes is a public health pandemic
with devastating impact on morbidity,
mortality and cost because this type accounts
for >90% of diabetes'®. In Asia and Africa
about 90 to 95 percent people with diabetes
have this type of diabetes®. The global

prevalence of Type 2 diabetes is expected to
be double in the period of 2000-2025 and may
reach a level of almost 300 million people.
Among them about 75% will live in
developing countries.? In association with
increasing diabetes prevalence, this will
inevitably result in increasing proportion of
deaths from Cardiovascular Disease (CVD)
and associated consequences of other
complication of diabetes®.

The risk of developing Type 2 diabetes is
determined by some factors that can modify
and others that cannot. Risk factors for Type
2 diabetes are older age, race, heredity,
obesity, sedentary lifestyle, diet, smoking,
low birth weight, physical and emotional
stress™. Demographic transition combined
with urbanization and industrialization has
resulted in drastic changes in lifestyles
globally but the impact is felt more in
developing countries because of their more
rapid pace of growth'®. Urbanization leads to
unhealthy lifestyle changes which adversely
affect metabolic functions. The frequency of
diabetes is rising, especially in subcontinent
where urbanization is producing rapidly and
is producing lifestyle changes™. A series of
epidemiological studies carried out by the
Diabetes Research Center in Chennai showed
that the prevalence of diabetes had steadily
increased among urban Indian adults from
5.25% in 1984 to 13.9% in 2000". Similar
reports also found from the other countries of
subcontinents such as Pakistan'’ Bangladesh'®
and Nepal®. Lifestyle changes involving
major deviation in diet pattern, decreased
physical activity, high level of mental stress is
causing a large incidence of Type 2 diabetes.
Weight gain and decreased energy
expenditure contribute further to the existing
insulin inactivity'™. People with excess
abdominal fat (as opposed to fat accumulation
in the thighs and buttocks) have an especially
high risk of diabetes. Even if their body
weight is normal®®#. The risk of Type 2
diabetes also increases with age beginning at
30 and with a family history of the diabetes?.
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There is considerable evidence suggesting
that  lifestyle  interventions  targeting
modifiable risk factors can either prevent or
delay the onset of Type 2 diabetes®. It was
found that Type 2 diabetes was significantly
reduced with moderate lifestyle interventions
in high risk populations®. Several recent
major clinical trials confirmed that type 2
diabetes can be delayed or prevented in
people at high risk by multi component
lifestyle modification and it could reduce the
incidence of diabetes up to 58%%. Evidence
demonstrates that change in diet and physical
activity can prevent or delay diabetes and its
complications® " % People in many parts of
the world who follow traditional diet high in
fiber have a low risk of Type 2 diabetes®.
Diets high in fat especially saturated fat
worsen glucose tolerance and increase the risk
of Type 2 diabetes®®. It is estimated that
>90% cases of Type 2 diabetes could be
prevented by prudent diet (high in cereal firer
and poly unsaturated fatty acids and low in
trans-fatty acids and glycemic load),
avoidance of overweight and obesity (BMI
<25 kg/m?), regular moderate or vigorous
physical activity for at least 0.5 hr/d and non-
smoking®.  Regular  physical  activity
decreases the risk of developing Type 2
diabetes among the individuals with family
history of diabetes.

Awareness regarding risk factors is a
prerequisite for the prevention of diabetes in
general population and also in high risk
groups. If people become aware about the risk
factors that develop diabetes then it can be
minimized. It was found that people who
perceive themselves to be at risk of a disease
are more likely to engage in and comply with
efforts to reduce their risk of developing the
problem®?’. The “Pre-diabetic” state offers
the opportunity to intervene to prevent or
delay the development of diabetes. Without
intervention, approximately one-third of
individuals with either IFG (Impaired fasting
glucose) or IGF (Impaired glucose tolerance)
and two-thirds of individuals with both will
develop extant diabetes within 6 years®.
After intensive multiyear treatment of adult

‘pre diabetics’ (patient with impaired glucose
regulation) with a focus on diet and increased
physical activity, large multisided studies in
those countries have found that development
of overt diabetes decreased by 32 to 58
percent, compared with usual care®?”?®,
Recent studies like the Diabetes Prevention
Program, the Finnish Diabetes Prevention
Program, the Finnish Diabetes Prevention
study and the Da Qing study have showed
that diabetes is largely preventable®?"*°,
Many of these lifestyle risk factors are
potentially modifiable and thus provide
opportunities for prevention®’. The evidence
suggests that two of these modifiable risk
factors, obesity and physical inactivity are the
most  important  contributors to  the
development of Type 2 diabetes and should
be the focus of preventive strategies®. A
study conducted on urban south Indian
population in Chennai, India found that many
misconceptions were present and more
worrisome were the fact that only 12% people
were aware that obesity and physical
inactivity could predispose to diabetes™.
Randomized control trials in US & Finland
showed that reductions in the incidence of
diabetes in the order of 58% could be
achieved among people with IGT who
received an intensive, individualized diet and
exercise intervention® and so, if people
become aware about the risk factors that
develop diabetes, then it can be minimized.

As diabetes is a silent disease, many sufferers
became aware that they have diabetes only
when they develop one of its life-threatening
complications. Early identification of risk
factors and intervention may contribute to the
prevention of diabetes. Thus, considerable
efforts should put in to inform people about
diabetes*?. Education is the important tool to
increase the level of awareness about diabetes
risk factor. Proper, adequate and relevant
health education regarding diet, weight
reduction, physical exercise and quitting of
bad habits will help in risk reduction.

Available online:http://internationaljournalofresearch.org/

Page |184



International Journal of Research

/,‘gié International Journal of Research (1JR)

&% IR e-1SSN: 2348-6848, p- ISSN: 2348-795X Volume 2, Issue 06, June 2015
Available at http://internationaljournalofresearch.org

The Objectives of the study:

1. To assess awareness regarding risk
factors for the development of Type 2
diabetes among the patients attending
out-patient department of BIRDEM
for the diagnosis of diabetes.

2. To find out the knowledge and attitude
regarding risk factors of Type 2

diabetes.
3. To explore the association between
knowledge, attitude, socio-

demographic variables, family history
of diabetes and anthropometric
parameters regarding risk factors of
diabetes.

2. Literature Review

2.1 Diabetes Mellitus

Diabetes mellitus is a disorder characterized
by abnormally high blood glucose levels;
People with diabetes cannot properly process
glucose and sugar, the body uses for energy.
As a result, glucose treads to move
inefficiently from the bloodstream to the
tissues of the body where it is needed.
Therefore, at the same time blood glucose
levels are elevated, the rest of the body can be
starved for glucose®. Hyperglycemia or high
blood sugar is a condition in which an
excessive amount of glucose circulates in the
blood plasma* and hypoglycemia is the
medical term for a pathologic state produced
by a lower than normal level of glucose
(sugar) in the blood**. Acute complications of
diabetes may develop and diabetes mainly
arising from severe insulin insufficiency; they
are hypoglycemia, diabetic acidosis and
coma. The chronic complication is associated
with long term damage, dysfunction and
failure of various organs, especially diabetic
eye disease, Kkidney disease, diabetic
neuropathy, cardio-vascular disease, the
diabetic foot*.

2.2 Classification of diabetes mellitus

There is several classification systems
established for Diabetes Mellitus by the WHO

expert Committee on Diabetes. The current
WHO classification system has been
established in co-operation with the National
Diabetes Data Groups (USA), it is mainly
based on an etiology of diabetes mellitus.
These are Type 1 diabetes mellitus and Type
2 diabetes mellitus*.

Type 1 diabetes indicates the processes of
beta-cell destruction that may ultimately lead
to diabetes mellitus in which “Insulin is
required for survival” to prevent the
development of ketoacidosis, coma and death.
An individual with a Type 1 process may be
metabolically normal before the disease is
clinically manifest, but the process of beta-
cell destruction can be detected. Type 1 is
usually characterized by the presence of Anti-
glutamic acid decarboxylase, islet cell or
insulin  antibodies which identify the
autoimmune processes that lead to beta-cell
destruction®. This type occurs
characteristically less than 25 years old®.
Approximately 5-10 percent of diabetic
patients have Type 1 diabetes®’.

On the other hand, Type 2 diabetes, which
accounted for 90-95 percent of those with
diabetes, previously referred to as non-insulin
depended diabetes encompasses individuals
who have insulin resistance and usually have
relative insulin deficiency at least initially,
and often through out there lifetime, these
individuals don’t need insulin treatment to
derive. There are probably different causes of
this form of diabetes. Although the specific
etiologies are not known, autoimmune
destruction of beta cells doesn’t occur, and
patients don’t have any of the other causes of
diabetes lasted above of below®. Insulin is
the principle hormone that regulates uptake of
glucose from the blood into most cells
(primarily muscle and fat cells, but not central
nervous system cells). Therefore, deficiency
of insulin or the insensitivity of its receptors
plays a central role in all forms of diabetes
mellitus®. According to the current definition,
to fasting glucose measurements above
126mg/dl (7 mmol/l) are considered
diagnostic for diabetes mellitus®.
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2.3 Prevalence of Type 2 diabetes

The number of people with diabetes is
increasing due to population growth, aging,
urbanization and increasing prevalence of
obesity and physical inactivity. The
prevalence of diabetes for all age-groups
worldwide was estimated to be 2.8% in 2000
and 4.4% in 2030. The total number of people
with diabetes is projected to rise from 171
million in 2000 to 366 million in 2030. The
urban population in developing countries is
projected to double between 2000 and 2030.
WHO Southeast Asia regional prevalence
data of diabetes showed that in Bangladesh
3,196,000 people was suffering from diabetes
by the year of 2000 and 11,140,000 people
will suffer from diabetes by the year of 2030*.

2.4 Risk Factors for diabetes mellitus

A risk factor is something that increases the
chances of getting a disease. Risk factors for
Type 2 diabetes are age, race, heredity,
obesity, sedentary lifestyle, and diet, and
smoking, low birth weight, physical and
emotional stress™.

2.5 Awareness regarding Type 2 diabetes

Awareness comprises a human’s perception
and cognitive reaction to a condition or event.
It is just an ability to be conscious of, feel or
perceive. Awareness is a relative concept. It is
focused on an internal state, such as a visceral
feeling, or on external events by way of
sensory perception. There is now irrefutable
evidence that diabetes education, awareness
and motivation for self care, improves
diabetes care, reduces diabetic complications
and thus reduces economic burden of
diabetes®. In India only 22.2% of whole
population and 41.0% of known diabetic
patients were aware that diabetes could be
preventable®®.

Knowledge is the psychological result of
perception and learning and reasoning®®. The
Knowledge about prevention of diabetes
increased with the level of education®.
According to Diabetic Association of

Pakistan among the Pakistani population
estimated that the overall knowledge
regarding diabetes was not good. Around
54% had poor knowledge about diabetes.
Thirty-four percent had fair knowledge
diabetes while only 13% had good
knowledge. Education and counseling about
all the aspects of diabetes are needed. Group
education as well as individualized education
programmers should be planned which can
lead to better and management techniques in
diabetes™.

Attitude is a manner of acting, feeling, or
thinking that shows one’s disposition, opinion
and mental set etc®. Control of obesity and
ideal body weight is important for better
glycemic control and prevention of
complication, but the characteristics of our
patients were not according to this norm as
more than half of the patients were
overweight or obese. Majority of the patients
had a wrong of their own weights and most
overweight patients did not consider
themselves to be overweight, thus a problem
with their attitudes®®. So the study did by the
Pakistan Diabetic Association highlights the
need to educate the patients about their body
weight as well as assessment of obesity>?.

Fortunately, Type 2 diabetes is a slowly
progressive disease with a long pre-diabetic
stage in its natural history indeed, the pre-
diabetic stage offers a golden window of
opportunity to prevent or delay the onset of
diabetes in high-risk individuals (primary
prevention of diabetes). Data in Chennai
showed that the awareness of diabetes is very
low®®. Of the 2600 participants, 25% of the
individuals had never heard of the condition,
and less than 25% knew that diabetes is
preventable™.

Many people are unaware of the health
dangers of high cholesterol, hypertension, low
birth  weight, mental stress, physical
inactivity, smoking etc. Proper, adequate and
relevant health education regarding diet,
weight reduction, and physical exercise and
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also quitting of bad habits will help in risk
reduction®.

3. Methodology
3.1 Study Design

A descriptive cross-sectional study applied
for this study in the BIRDEM among the
respondents who attended to the out-patient
department for the treatment of diabetes age >
18 years and the persons who had no previous
record of intolerance.

3.2 Sample Size and Methods

A total of 400 respondents were selected
using purposive sampling method from
BIRDEM (a tertiary healthcare hospital) of
out-patient department. Respondents who
were attended for diagnosis of diabetes and

4. Findings and Result

without having any previous intolerance
record were selected.

3.3 Data Collection Tools and

Techniques

A pre-designed, pre-tested, interviewer

administered questionnaire was constructed
for data collection. Especially Data were
collected on age, the educational and
occupational status, Anthropometric
parameters, and Clinical and biochemical
parameters of the respondents etc.

3.4 Data Analysis

Data editing was carried out by checking and
verifying the computed questionnaire at the
end of the interview and also at the end of the
whole survey and before analysis. Then the
data analysis was done by using the Statistical
Package for Social Science (SPSS) computer
program version 16.

Table 1: Characteristics of the study subject (N=400)

Variables

Age(Year) 41.86 + 10.03
Sex

Male 176(44%)
Female 224(56%)
Religion

Muslim 397(95%)
Hindu 19(4%)
Christian 1(0.5%)
Others 1(0.5%)
Education

[lliterate 84(21%)
Primary to class 8 71(18%)
SSC-HSC 168(42%)
Graduate and above 77(19%)
Occupation

Service 101(25.3%)
Business 69(17.3%)
Housewife 201(50.3%)
Unemployed 23(6.3%)
Day laborer 4(1%)
Monthly Income 10,000(2000-25,000)

Results are expressed as mean + Standard deviation, median (range) and number (%)
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Table 1 represents the characteristics of
the study sample, a total of 400
respondents were selected for studied and
the mean age of the study respondents was
4186+ 10.03. Among the study
respondents, male was 176(44%) and
female was 224 (56%). Muslim was
379(95%), Hindu was 19(4.0%), Christian
was 1(0.5%) and others was 1(0.5%). The
study respondents were divided into four
groups according to their education.

Among them illiterate was 84(21%),
primary was 71(18%), secondary and
higher secondary was 168(42%) and
graduate and above was 77(19%).

As respondents’ occupation there were
service holder 101(25.3%), businessman
69(17.3%), unemployment 23(6.3%),
201(50.3%) housewife and day labor was
4(1.0%). Monthly income of the study
respondents was 10,000 (2000-25000).

Table 2 Anthropometric parameters of the study subjects (N=400)

Variables Male(N=176) Female(N=224) Total(N=400)
Wt (kg) 65+ 9.8 59 +10.6 62 +10.6
BMI 24.03 + 3.25 24.69 + 3.18 24.40 +3.82
Waist (cm) 87 +9.6 87 12 87+ 11

Hip (cm) 94 +75 97 +£9.5 95+8.8

W:H ratio 0.92 + 0.58 0.89 + 0.08 0.90 +0.07

Results are expressed as mean + SD. BMI=Body Mass Index, W: H ratio=Waist hip ratio

Table 2 shows Anthropometric parameters
of the study respondents where Weight
(meanxSD) value of the study respondents
was 62+10.6. Waist (mean£SD) and hip
(meant SD) of the respondents were
87+11 and 95+8.8 respectively. The value

of waist hip ratio (meanz SD) of the study
respondents was 0.90+£0.07, in male was
0.92+0.58 and 0.89+0.08 was in female.
The (meantSD) value of BMI was
(24.03£3.25) and (24.69+4.18) in male and
female respectively.

Table 3 Distribution of the study subjects according to BM1 (N=400)

BMI Male (N=176) Female (N=224) Total (N=400)
Underweight (<18.5) | 5(3%) 8(4%) 13(3.3%)
Normal weight | 112(64%) 120(54%) 232(58.0%)
(18.5-24.9)

Over weight 50(31%) 72(32%) 122(30.5%)
(25.0-29.9)

Obesity class | 8(4%) 19(9%) 27(6.8%)
(30.0-34.9)

Obesity class 11 1(0.6%) 5(2%) 6(1.5%)
(35.0-39.9)

Obesity 11 0(0%) 0(0%) 0(0%)
(>40.0)

Results are expressed as number (%)

In Table 3, among the study respondents
13(3.3%) was underweight,
was normal weight,

232(58.0%)
122(30.5%) was

overweight, 27(6.8%) was class | obese and
6(1.5%) was class Il obese.
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Table 4 Clinical and biochemical parameters of the study subjects (N=400)

Variables

FPG (mmol/1) 7.0+34
2-h plasma glucose (mmol/1) 11 +5.81
SBP (mmHg) 118 + 11.65
DBP (mmHg) 78 +9.2

Results are expressed as mean + SD, FPG=Fasting plasma glucose, SBP=Systolic Blood

Pressure, DBP=Diastolic Blood Pressure

Table 4 shows Clinical and biochemical
parameters of the study respondents where
fasting plasma glucose and after 2 hours
glucose (mmol/l, mean + SD) value of the
study respondents was 7.0£3.4 and
11.0+5.81 respectively.

Mean systolic and diastolic blood pressure
(mm/Hg, mean = SD) was 118.30+£11.65
and 78.0£9.2 respectively.

Table 5 Knowledge and attitude score about the risk factors of diabetes of the study
subjects (N=400)

Variables
Knowledge Score (%) 50.53 £ 21.84
Attitude Score (%) 84.88 + 10.87

Results are expressed as mean + SD

In Table 5, Knowledge (mean + SD) score
and attitude (mean = SD) score of the study
respondents  were  50.53+21.84 and
84.88+10.87 respectively where Knowledge

and Attitude were measured by mean score

and each correct answer was given one

marks and incorrect or don’t know  was
given 0.

Table 6 Knowledge regarding risk factors of diabetes among the study subjects (N=400)

Risk Factors Correct answer Incorrect answer Don’t know
Family history 220(55%) 95(24%) 85(21%)
Increasing age 275(69%) 45(11%) 80(20%)
Smoking 111(28%) 27(7%) 262(65%)
Overweight 286(71%) 29(7%) 78(18%)
Lack of  regular | 293(73%) 17(4%) 90(23%)
exercise

Gestational diabetes 102(26%) 13(3%) 285(71%)
Low birth weight 53(13%) 13(3%) 334(84%)
Mental stress 300(75%) 23(6%) 76(19%)
IGT 10(3%) 0(0%) 390(97%)
Sedentary lifestyle 322(81%) 12(3%) 66(16%)
High cholesterol level | 122(31%) 10(2%) 268(67%)
Hypertension 153(38%) 29(7%) 218(55%)
Oily foods 274(69%) 26(6%) 100(25%)
Fast foods 242(60%) 19(5%) 139(39%)
Soft drinks 258(65%) 17(4%) 125(31%)

Results are expressed as number (%)
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Table 6 represents the Knowledge
regarding risk factors of diabetes among
the study respondents that the study
respondents 220(55%) believed that family
history is the risk factor, most of the 71%
and 81% of the study respondents believed
overweight and sedentary lifestyle is a risk
factor, 300 (75%) believed mental stress is
a risk factor, 293 (73%) of the study
respondents believed lack of exercise is a

risk factor of diabetes. Among the study
respondents most of all 97% don’t know
about IGT, 334 (84%) don’t know about
low birth weight and 285 (71%) don’t
know gestational diabetes as a risk factor
of diabetes. 69%, 60% and 65% of the
respondents believed that Oily foods, fast
foods and soft drinks as a risk factor of
diabetes.

Table 7 Misconception regarding risk factors of diabetes among the study subjects

(N=400)
Misconception Frequency
1.0ily foods
Oil is good for health 5(19%)
Oily foods have no sugar 2(8%)

Oily food is harmful for gastric but not for | 1(4%)
diabetes

Don’t know 9(35%)
2.Fast food

Fast foods have best quality of carbohydrates | 1(5%)
Good for health 3(16%)
Don’t know 6(32%)
3.Soft drinks

Do not contained sugar 4(24%)
Help to digest 2(12%)
Good for health 3(18%)

Results are expressed as number (%)

Table 7 shows the Misconception
regarding risk factors of diabetes among
the respondents that nineteen percent of
the study population believes that oil is
good for health and 8% of them said that it
does not contain sweet, which counted as
misconception. 4% of the study
respondents thought that oily foods are

harmful for gastric but not for diabetes.
5% of the study population believes that
fast foods contained best quality of
carbohydrates 16% thought it is good for
health. Among the study respondents 24%
thought soft drinks do not contain sugar
and 12% believes that it helps to digest
food and 18% believe it is good for health.
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Table 8 Knowledge and attitude of the study subjects according to different variables

Variables Knowledge Attitude

Sex

Male (N=176) 52.32 £19.36 87.39 £ 10.65
Female (N=224) 42.89 + 20.42 82.98 + 10.69
t/p—value 4.716/0.0001 4.023/0.0001
Family history

Have family history 51.63 £19.49 85.20 £ 11.26
No family history 4415 +19.61 85.49 + 10.17
t/p—value 3.690/0.0001 -0.258/0.797
Acquisition of information

Received 48.30 = 20.35 85.54 + 11.06
Not receives 37.59£19.18 79.98 £ 7.94
t/p—value 3.570/0.0001 4.279/0.0001

Results are expressed as mean + SD

Table 8 explains the Knowledge and
attitude of the study subjects according to
different variables where the knowledge
scores (%) and attitude scores (%) of male
and female differ significantly
(52.32+£19.36 vs 42.89+20.42, P< 0.0001)
and (87.39+10.65 vs 82.98+10.69, P<
0.0001). The knowledge scores (%)
between the group with family history and
without family history of diabetes differed

significantly (51.63£19.49 vs
44.15£19.61, P< 0.0001). The knowledge
scores (%) and the attitude scores (%)
between two groups of received
information and not received information
of diabetes show statistically significant
(48.30+20.35 vs 37.59+ 19.18, P<0.001)
and  (85.54+11.06 vs  79.98+7.94,
P<0.0001).

Table 9 Knowledge & attitude score of the study subjects according to education

Education Knowledge score Attitude score
(percentage) (percentage)
illiterate 33.82 + 19.67 78.39 + 9.6
Primary 39.20 + 17.83 82.84 + 10.67*°
SSC-HSC 51.24 + 18.36™° 86.86 + 9.87*"
Graduate and above 59.52 + 17.29°" 89.56 + 10.97%"
F/P-value 33.60/0.0001 19.86/0.0001

Results are expressed as mean £ SD. One way ANOVA (Post Hoc Bonferroni) was performed
as the test of significance, P<0.05 was taken as level of significance, a=illiterate group;

b=primary group.

In Table 9, the knowledge scores (%) and

illiterate and primary to SSC-HSC.
Graduate and above significantly differed
(33.82+19.67, 39.20+17.83 Vs

51.24+18.36 vs 59.52+ 17.29,P< 0.0001).

In case of the attitude scores (%) of
illiterate to primary , SSC-HSC, graduate
and  above  significantly  differed
(78.39+9.6 vs 82.84+10.67 vs 86.86+9.87
vs 89.56+10.97, P< 0.0001).
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Table 10 Multiple regression analysis of percentage of knowledge score as a dependent
variable with other parameters of the study subjects

Variables /] P

Age 0.095 0.047
Sex -0.067 0.191
Education 0.416 0.0001
Monthly income 0.025 0.585
BMI 0.122 0.007
Fasting blood glucose -0.077 0.133
Acquisition of information -0.067 1.142
Family history of diabetes -0.005 0.911

p for standardized regression coefficient; total knowledge score was taken as dependent
variable whereas others were taken as independent variable

Table 10 shows that the multiple
regression analysis of percentage of
knowledge score as a dependent variable
with other parameters of the study

respondents where education p< 0.0001
was highly significant and BMI p< 0.007
also significant.

Table 11 Multiple regression analysis of percentage of attitude score as a dependent
variable with other parameters of the study subjects

Variables p P

Age -0.031 0.509
Sex -0.056 0.255
Education 0.088 0.104
Monthly income 0.031 0.483
BMI (Body Mass Index) 0.047 0.299
Fasting blood glucose -0.061 0.069
Acquisition of information -0.443 0.0001
Family history of diabetes -0.102 0.017

[ for standardized regression coefficient, total knowledge score was taken as dependent
variable whereas others were taken as independent variable

Table 11 represents that the Multiple
regression analysis of percentage of
attitude score as a dependent variable with
other parameters of the study respondents

5. Discussion

Increasing prevalence of diabetes and its
complications in Bangladesh would pose a
real threat in respect to existing health
services. Besides significant  mortality,
diabetes related morbidities such as diabetic
retinopathy, neuropathy and cardiovascular

where attitude scores (%) significantly
associated with acquisition of information
(p= -0.443, P< 0.0001) and family history
of diabetes (= -0.102, P<0.017).

disease have also placed a heavy financial
burden on society. Prevention is important
because diabetes is costly both in human and
monetary matters. Awareness regarding the
risk factors of diabetes can assist in early
prevention of the disease and reduce the

Available online:http://internationaljournalofresearch.org/

Page |192




International Journal of Research

/. .
&g International Journal of Research (1JR)

&%: IJR e-1SSN: 2348-6848, p- ISSN: 2348-795X Volume 2, Issue 06, June 2015
Available at http://internationaljournalofresearch.org

incidence of it. Awareness depends on
socioeconomic conditions and cultural beliefs
and habits of human. Understanding of these
variables is highly important in designing
prevention of diabetes. The present study was
designed to investigate awareness regarding
Type 2 diabetes among Bangladeshi
population.

In the present study, about 31% and 4% male
and 32% and 9% female are overweight and
class | obese respectively.

A high BMI is one of the most potent risk
factors for the development of diabetes. In a
study among the Seychelles population in
Africa region showed that diabetes mellitus
was strongly associated with excess body
weight. (e.g. OR in both men and women: 2.6
for BMI more vs. less than 25 kg/m?)**. So,
individuals should be targeted for intensive
lifestyle prevention if they have BMI more
than 25 kg/m®.

More than 30% respondents are diabetic using
the cut-off value of fasting plasma glucose
level (>7.0 mmol/l) and after 2 hours plasma
glucose level (>11.1 mmol/1l) respectively.
IFG and IGT are found among 15% of the
subjects using the cut-off value of fasting
plasma glucose level (6.1-<7.0 mmol/1 and
after 2 hours plasma glucose level (7.8-<11.1)
mmol/1). A study conducted in rural
population of Bangladesh found that crude
prevalence of Type 2 diabetes and IFG was
4.3% and 12.4% respectively®®. This ‘pre-
diabetic’ state offers the opportunity to
prevent or delay the development of diabetes.
Without intervention, approximately one-third
of individuals with either IFG or IGT and two-
thirds of individuals with both will develop
extant diabetes within 6 years®. If individuals
with IGT become aware to make lifestyle
changes like losing weight, reducing fat intake
and increasing physical activity can result in a
58% reduction in the incidence of diabetes™.

In the study, most of the respondents (88%)
answered that they have received information
about diabetes from different sources. It was

found that most of the information is obtained
through friends and neighbors or family and
relatives. The print and mass media are
important sources of information. Another
important finding is that only small proportion
of respondents obtained their information
from the health professionals. A cross-
sectional survey conducted to evaluate the
general public’s knowledge about diabetes
among Singapore population found that most
of the information obtained through friends
and relatives or books and magazines.
Similarly they found a very few information
were found from health professionals>. But in
another study conducted among patients
attending Klinik Kesihatan Seri Manjung
found that the major sources of knowledge
were medical staff (45.5%) and radio and
newspaper.

In this study respondents came to check their
blood glucose level after noticed different
symptom of diabetes, to know by their interest
and advised by doctor. It is noted that only a
very few respondents came for routine
checkup. It had showed the lack of awareness.
The American Diabetes Association suggested
that screening for diabetes, as routine medical
care might be appropriate for individuals with
one or more risk factors of diabetes.

The respondents’ knowledge score about the
risk factors of diabetes is an average score
(50%) which indicating that more effort
should be put into educates the public about
risk factors. However, the attitude score about
risk factors is high (85%). In the Singapore
study, it was found that the respondents
recorded the lowest knowledge score
regarding the risk factors of diabetes™. In
another study in Chennai, the knowledge score
of the subjects was found 47.5%".

The respondents are tested regarding various
risk factors of diabetes- family history, age,
smoking, overweight, lack of exercise,
gestational diabetes, low birth weight, stress,
IGT, sedentary life style, high cholesterol
level, hypertension, oily foods, fast food and
soft drinks. Majority of them are agreed about
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overweight, lack of exercise, sedentary
lifestyle as the risk factors of diabetes. And
more than half of them think that family
history; oily food, fast food and soft drinks are
the risk factors of diabetes. In a study on rural
population of Bangladesh showed that
positive  family history, less physical
activities, high BMI showed to fold risk of
diabetes®. In Chennai study, it was found that
knowledge of the role of obesity and physical
inactivity in producing diabetes was very low,
with only 12% of the study respondents
reporting these as risk factors for diabetes™. A
study done on siblings found that female sex,
age and having a patient with diabetes were
the most strongly associated with perception
of increased risk®. On the other hand, many
respondents are not aware about other major
risk factors like Gestational Diabetes Mellitus
(GDM), IGT, hypercholesterolemia,
hypertension and smoking. GDM and IGT are
two important contributors in the development
of diabetes. International literature has
portrayed that people with IGT are at
increased risk for Type 2 diabetes and 50%
actually develop the disease®. In one study, it
was found that women with previous GDM
are more likely to have modifiable risk factors
for developing diabetes than women without
diabetes®".

Diets high in fat worsen glucose tolerance and
increase the risk of Type 2 diabetes. The
questions related to risk factors for diabetes
reveal that many misconceptions are present
regarding oily foods, fast food and soft drinks
among the study respondents. Around 30%
respondents do not aware the harmfulness of
these foods.

Knowledge score is significantly associated
with attitude score (r=0.477, p<0.0001). A
study held at Klinik Kesihatan Seri Manjung
also found a significant positive correlation
between knowledge and attitude'*. Age, sex,
education, monthly income, BMI, fasting
blood glucose, acquisition of information
family history of diabetes and knowledge
score are tested in a multiple regression
model. Age (B= 0.095, p<0.047), education (3

= 0.416, p<0.0001) and BMI (B = 0.122,
p<0.007) are shown a significant positive
association with knowledge score. However,
knowledge score (p = -0.443, p<0.000l) and
having family history ( = -0.102, p<0.017) of
diabetes are shown a significant positive
association with attitude score. A study
conducted on siblings showed that having a
patient ~ with  diabetes  strongly and
independently predicts awareness of being
likely to develop diabetes®®. Another study
suggests that having a family history of
diabetes risk factors because of more daily
consumption of fruits and vegetables *°.

Several studies have shown that Type 2
diabetes can be prevented with lifestyle
modification. The results of the Diabetes
Prevention Program, extending previous data
from China and Finland confirmed that the
incidence of Type 2 diabetes was significantly
reduced with moderate lifestyle interventions
in high-risk populations®*.

So, by educating or creating awareness about
the risk factors, it is hoped that general people
and high-risk individuals would be motivated
to adopt a healthy lifestyle, undergo routine
medical check-ups and be an active player in
the prevention of diabetes.

6. Conclusion

The knowledge regarding risk factors of Type
2 diabetes was found average but there were
areas of deficiencies in IGT, GDM, low birth
weight and high cholesterol level as risk
factors of Type 2 diabetes. On the other hand,
it is very clear that the study respondents had
good attitude score regarding risk factors of
Type 2 diabetes. Age, sex, education, family
history, acquisition of information and BMI
have shown a significant association with
knowledge and sex, education, acquisition of
information and knowledge about risk factors
are significantly associated with attitude.

Limitations

* The interviews were administered by
four interviewers. There may have
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been subjective variation in recording
data.

» The study covered only the Out Patient
Department of BIRDEM which
doesn’t represent the whole population
of Bangladesh.

» Time constraint was a limitation of this
study. More data could be collected
and an in-depth analysis could be
made if more time was available for
this study.

Recommendations

1. The government should provide education
and counseling about all the aspects of
diabetes are needed.

2. Findings from the current study have
implications for improving child and
adolescent nutrition, particularly in upper
class in the capital city of Bangladesh.

3. Proper Education and creating awareness
about the risk factors, it is hoped that general
people and high-risk individuals would be
motivated to adopt a healthy lifestyle, undergo
routine medical check-ups and be an active
person to prevent diabetes.

Further Study Scope

Although the present study was done in a very
small scale due to some limitations such as
resources, time; but the study findings will
certainly support as a base line study for
further and extended research in this regard at
future.

References

[1] Hydrie, M. Z. I., Basit, A., Badruddin, N., &
Ahmedani, M. Y. (2004). Diabetes risk factors
in middle income Pakistani school children.
Pakistan Journal of Nutrition, 3(1), 43-49.

[2] Wild, S., Roglic, G., Green, A, Sicree, R., &
King, H. (2004). Global prevalence of diabetes

estimates for the year 2000 and projections for
2030. Diabetes care, 27(5), 1047-1053.

[3] World Health Organization. (2007). Diabetes
programme: Facts and figures. Available on-
line at http://www. who.
int/diabetes/facts/world_figures/en/.  Accessed
December, 17, 1990-1999.

[4] World Health Organization. (2009). Diabetes
programme facts and figures, 2007. World
Health Organisation, Geneva. Available from
www. who. int/diabetes/facts/en/, accessed, 27.

[5] World Health Organization. WHO Expert
Committee on diabetes Mellitus: second report.
Geneva, Switzerland: World Health
Organization, 1980. WHO Technical Report
Series, (646).

[6] National Diabetes Data Group. (1979).
Classification and diagnosis of diabetes
mellitus and other categories of glucose
intolerance. Diabetes, 28(12), 1039-1057.

[7] Mellitus, W. D., & Reportof a WHO Study
Group. (1985). Technical Report Series no.
727. Geneva: World Health Organization, 199-
205.

[8] Gavin IlI, J. R., Alberti, K. G. M. M,,
Davidson, M. B., & DeFronzo, R. A. (1997).
Report of the expert committee on the
diagnosis and classification of diabetes
mellitus. Diabetes care, 20(7), 1183.

[9] Alberti, K., & Zimmet, P. F. (1998). Definition,
diagnosis and classification of diabetes mellitus
and its complications. Part 1: diagnosis and
classification of diabetes mellitus provisional
report of a WHO consultation. Diabetic
medicine, (15), 539-53.

[10] Chipkin, S. R., Klugh, S. A., & Chasan-
Taber, L. (2001). Exercise and diabetes.
Cardiology clinics, 19(3), 489-505.

[11] Rubin, R. R. (2005). Adherence to
pharmacologic therapy in patients with type 2
diabetes mellitus. The American journal of
medicine, 118(5), 27-34.

Available online:http://internationaljournalofresearch.org/

Page |195



International Journal of Research

/. .
&g International Journal of Research (1JR)

&%: IJR e-1SSN: 2348-6848, p- ISSN: 2348-795X Volume 2, Issue 06, June 2015
Available at http://internationaljournalofresearch.org

[12] Pushpangadan, P., Govindarajan, R., &
Vijayakumar, M. Diabetes Mellitus and its
traditional remedies using Indian medicinal
plants.

[13] Sidorov, J., Shull, R., Tomcavage, J.,
Girolami, S., Lawton, N., & Harris, R. (2002).
Does diabetes disease management save money
and improve outcomes? A report of
simultaneous short-term savings and quality
improvement  associated with a health
maintenance organization—-sponsored disease
management program among patients fulfilling
health employer data and information set
criteria. Diabetes Care, 25(4), 684-689.

[14] Mohan, D., Raj, D., Shanthirani, C. S,
Datta, M., Unwin, N. C., Kapur, A., & Mohan,
V. (2005). Awareness and Knowledge of
diabetes in Chennai-The Chennai urban rural
epidemiology study [CURES-9]. Journal of the
Association of Physicians of India, 53, 283-
287.

[15] Ramachandran, A., Snehalatha, C., & Vijay,
V. (2003). Explosion of type 2 diabetes in the
Indian subcontinent. International Diabetes
Monitor, 15(5), 1-6.

[16] Ramachandran, A., Snehalatha, C., & Vijay,
V. (2002). Temporal changes in prevalence of
type 2 diabetes and impaired glucose tolerance
in urban southern India. Diabetes Research and
Clinical Practice, 58(1), 55-60.

[17] Shera, A. S., Rafique, G., Khwaja, I. A,
Ara, J., Baqai, S., & King, H. (1995). Pakistan
national diabetes survey: prevalence of glucose
intolerance and associated factors in Shikarpur,
Sindh Province. Diabetic medicine, 12(12),
1116-1121.

[18] Sayeed, M. A., Hussain, M. Z., Banu, A,
Rumi, M. A. K, & Khan, A. A. (1997).
Prevalence of diabetes in a suburban population
of Bangladesh. Diabetes research and clinical
practice, 34(3), 149-155.

[19] Shrestha, U. K., Singh, D. L., & Bhattarai,
M. D. (2006). The prevalence of hypertension
and diabetes defined by fasting and 2-h plasma
glucose criteria in urban Nepal. Diabetic
medicine, 23(10), 1130-1135.

[20] Ruderman, N., Chisholm, D., Pi-Sunyer, X.,
& Schneider, S. (1998). The metabolically
obese, normal-weight individual revisited.
Diabetes, 47(5), 699-713.

[21] Carey, V. J., Walters, E. E., Colditz, G. A,

Solomon, C. G., Willet, W. C., Rosner, B. A,

& Manson, J. E. (1997). Body Fat

Distribution and Risk of Non-Insulin-dependent

Diabetes Mellitus in Women The Nurses'

Health  Study. American  journal  of
epidemiology, 145(7), 614-619.

[22] Harris, M. I. (1993). Undiagnosed NIDDM:
clinical and public health issues. Diabetes care,
16(4), 642-652.

[23] Hackworth, N., Moore, S. M., Hardie, E. A,
Critchley, C., Buzwell, S., Crafti, N., & Kyrios,
M. (2007). A risk factor profile for pre-
diabetes: biochemical, behavioural,
psychosocial and cultural factors. Sensoria: A
Journal of Mind, Brain & Culture, 3(2), 14-26.

[24] Davachi, S., Flynn, M. A., & Edwards, A. L.
(2005). A health region/community partnership
for type 2 diabetes risk factor screening in
Indo-Asian communities. Can J Diabetes,
29(2), 87-94.

[25] Narayan, K. V., Kanaya, A. M., & Gregg, E.
W. (2003). Lifestyle intervention for the
prevention of type 2 diabetes mellitus.
Treatments in endocrinology, 2(5), 315-320.

[26] Pan, X. R, Li, G. W,, Hu, Y. H., Wang, J.
X., Yang, W. Y., An, Z. X,, ... & Howard, B.
V. (1997). Effects of diet and exercise in
preventing NIDDM in people with impaired
glucose tolerance: the Da Qing IGT and
Diabetes Study. Diabetes care, 20(4), 537-544.

[27] Tuomilehto, J., Lindstrom, J., Eriksson, J.
G., Valle, T. T., Hamalainen, H., llanne-
Parikka, P., ... & Uusitupa, M. (2001). Finnish
Diabetes Prevention Study Group Prevention of
type 2 diabetes mellitus by changes in lifestyle
among subjects with impaired glucose
tolerance. N Engl J Med, 344(18), 1343-1350.

[28] Diabetes Prevention Program Research
Group. (2002). Reduction in the incidence of
type 2 diabetes with lifestyle intervention or

Available online:http://internationaljournalofresearch.org/

Page |196



International Journal of Research

/. .
&g International Journal of Research (1JR)

&%: IJR e-1SSN: 2348-6848, p- ISSN: 2348-795X Volume 2, Issue 06, June 2015
Available at http://internationaljournalofresearch.org

metformin. The New England journal of
medicine, 346(6), 393.

[29] Seo, D. C., & Sa, J. (2010). A school-based
intervention for diabetes risk reduction. N Engl
J Med, 363, 443-453.

[30] Feskens, E. J., Virtanen, S. M., Ré&sénen, L.,
Tuomilehto, J., Stengard, J., Pekkanen, J., ... &
Kromhout, D. (1995). Dietary factors
determining diabetes and impaired glucose
tolerance: a 20-year follow-up of the Finnish
and Dutch cohorts of the Seven Countries
Study. Diabetes care, 18(8), 1104-1112.

[31] Feskens, E. J, & Kromhout, D. (1990).
Habitual dietary intake and glucose tolerance in
euglycaemic men: the Zutphen Study.
International Journal of Epidemiology, 19(4),
953-959.

[32] Marshall, J. A., Hoag, S., Shetterly, S., &
Hamman, R. F. (1994). Dietary fat predicts
conversion from impaired glucose tolerance to
NIDDM: the San Luis Valley Diabetes Study.
Diabetes Care, 17(1), 50-56.

[33] Marshall, J. A., Hamman, R. F., & Baxter, J.
(1991). High-fat, low-carbohydrate diet and the
etiology of non-insulin-dependent diabetes
mellitus: the San Luis Valley Diabetes Study.
American Journal of Epidemiology, 134(6),
590-603.

[34] Perry, I. J. (2002). Healthy diet and lifestyle
clustering and glucose intolerance. Proceedings
of the Nutrition Society, 61(04), 543-551.

[35] Kreuter, M. W., & Strecher, V. J. (1995).
Changing inaccurate perceptions of health risk:
results from a randomized trial. Health
Psychology, 14(1), 56.

[36] Struewing, J. P., Lerman, C., Kase, R. G,
Giambarresi, T. R., & Tucker, M. A. (1995).
Anticipated uptake and impact of genetic
testing in hereditary breast and ovarian cancer
families. Cancer Epidemiology Biomarkers &
Prevention, 4(2), 169-173.

[377 MARTEAU, T. M., KIDD, J., COOK, R,
MICHIE, S., JOHNSTON, M., SLACK, J., &

Shaw, R. W. (1991). Perceived risk not actual
risk predicts uptake of amniocentesis. BJOG:
An International Journal of Obstetrics &
Gynaecology, 98(3), 282-286.

[38] de Vegt, F., Dekker, J. M., Jager, A,
Hienkens, E., Kostense, P. J., Stehouwer, C. D.,
... & Heine, R. J. (2001). Relation of impaired
fasting and postload glucose with incident type
2 diabetes in a Dutch population: The Hoorn
Study. Jama, 285(16), 2109-2113.

[39] Li, G, Hu, Y, Yang, W., Jiang, Y., Wang,
J., Xiao, J., ... & Bennett, P. H. (2002). Effects
of insulin resistance and insulin secretion on
the efficacy of interventions to retard
development of type 2 diabetes mellitus: the
DA Qing IGT and Diabetes Study. Diabetes
research and clinical practice, 58(3), 193-200.

[40] Swinburn, B., Gill, T., & Kumanyika, S.
(2005). Obesity prevention: a proposed
framework for translating evidence into action.
Obesity reviews, 6(1), 23-33.

[41] Costacou, T., & Mayer-Davis, E. J. (2003).
Nutrition and prevention of type 2 diabetes.
Annual review of nutrition, 23(1), 147-170.

[42] Wee, H. L., Ho, H. K., & Li, S. C. (2002).
Public awareness of diabetes mellitus in
Singapore. Singapore medical journal, 43(3),
128-134.

[43] Klein, R. (1995). Hyperglycemia and
microvascular and macrovascular disease in
diabetes. Diabetes care, 18(2), 258-268.

[44] Koller, E. A., Weber, J., Doraiswamy, P.
M., & Schneider, B. S. (2004). A survey of
reports of quetiapine-associated hyperglycemia
and diabetes mellitus. The Journal of clinical
psychiatry, 65(6), 857-863.

[45] Gartaula, G., & Gautam, R. R. Impact of
Industrial ~ Effluents on Heavy Metal
Contamination of Wheat.

[46] Consultation, W. H. O. (1999). Definition,
diagnosis and classification of diabetes mellitus
and its complications (Vol. 1). Part.

Available online:http://internationaljournalofresearch.org/

Page |197



International Journal of Research

/. .
&g International Journal of Research (1JR)

&%: IJR e-1SSN: 2348-6848, p- ISSN: 2348-795X Volume 2, Issue 06, June 2015
Available at http://internationaljournalofresearch.org

[47] Zeman, F. J. (1991). Clinical nutrition and
dietetics.

[48] American Diabetes Association. Diagnosis
And Classification Of Diabetes Mellitus
Diabetes Care.

[49] Mellitus, D. (2005).
classification of diabetes mellitus.
care, 28, S37.

Diagnosis and
Diabetes

[50] Baptiste-Roberts, K., Gary, T. L., Beckles,
G. L., Gregg, E. W., Owens, M., Porterfield,
D., & Engelgau, M. M. (2007). Family history
of diabetes, awareness of risk factors, and
health behaviors among African Americans.
American Journal of Public Health, 97(5), 907-
912.

[51] Yun, S., Kabeer, N. H., Zhu, B. P, &
Brownson, R. C. (2007). Peer Reviewed:
Modifiable Risk Factors for Developing
Diabetes Among Women With Previous
Gestational Diabetes. Preventing chronic
disease, 4(1).

[52] Badruddin, N., Basit, A., Hydrie, M. Z. I., &
Hakeem, R. (2002). Knowledge, attitude and
practices of patients visiting a diabetes care
unit. Pakistan Journal of Nutrition, 1(2), 99-
102.

[53] Wild, S., Roglic, G., Green, A., Sicree, R.,
& King, H. (2004). Global prevalence of
diabetes estimates for the year 2000 and
projections for 2030. Diabetes care, 27(5),
1047-1053.

[54] Faeh, D., William, J., Tappy, L., Ravussin,
E., & Bovet, P. (2007). Prevalence, awareness
and control of diabetes in the Seychelles and
relationship with excess body weight. BMC
Public Health, 7(1), 163.

[55] Wee, H. L., Ho, H. K., & Li, S. C. (2002).
Public awareness of diabetes mellitus in
Singapore. Singapore medical journal, 43(3),
128-134.

[56] Farmer, A. J.,, Levy, J. C., & Turner, R. C.
(1999). Knowledge of risk of developing
diabetes mellitus among siblings of type 2
diabetic patients. Diabetic Medicine, 16(3),
233-237.

[57] George, K., & Alberti, M. M. (1998).
Impaired glucose tolerance: what are the
clinical implications?. Diabetes research and
clinical practice, 40, S3-S8.

[58] Sayeed, M. A., Mahtab, H., Khanam, P. A,
Latif, Z. A., Ali, S. K., Banu, A, ... & Khan, A.
A. (2003). Diabetes and impaired fasting
glycemia in a rural population of Bangladesh.
Diabetes care, 26(4), 1034-1039.

[59] Kaplan, R. M., Chadwick, M. W., &
Schimmel, L. E. (1985). Social learning
intervention to promote metabolic control in
type | diabetes mellitus: pilot experiment
results. Diabetes Care, 8(2), 152-155.

[60] Peyrot, M., Rubin, R. R., Lauritzen, T.,
Snoek, F. J., Matthews, D. R., & Skovlund, S.
E. (2005). Psychosocial problems and barriers
to improved diabetes management: results of
the Cross-National Diabetes Attitudes, Wishes
and Needs (DAWN) Study. Diabetic medicine,
22(10), 1379-1385.

[61] Jindal, S. K. (2007). Knowledge, Attitude
and Behaviour Regarding Diabetes Amongst
Family Members of Diabetes Patients. JAPI,
55.

[62] Ambigapathy, R., Ambigapathy, S., & Ling,
H. M. (2003). A knowledge, attitude and
practice (KAP) study of diabetes mellitus
among patients attending Klinik Kesihatan Seri
Manjung. NCD Malaysia, 2(2), 6-16.

Available online:http://internationaljournalofresearch.org/

Page |198



