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* Diabetes is one of the major public health problems in United States. The purpose
of this research is to explore whether there is a relationship between obesity and diabetes
and to understand the effects of some other associated factors on diabetes in the United
States in the year 2005.

The data studied is from the Behavioral Risk Factor Surveillance System
(BRFSS) 2005. A univariate analysis for frequency distribution was used to evaluate and
edit the data. Binary logistic regression was used to assess the association of diabetes and
the variables through crude and adjusted odd ratio.

The result of the study showed significant association between diabetes and
obesity and the associated factors among US adults. The prevalence of diabetes has been
found to be highest among African Americans followed by Hispanics and Others. Our
results indicate that being an obese non-Hispanic black with low income level over the
age of 65 years is indicative of being at the highest risk for diabetes. Therefore, for
preventive measures to decrease the risk of being overweight and obesity healthy eating
habits and regular exercise are recommended. As, income level increases, there is a
significant decrease in the diabetes population. The strongest predictor of all appears to
be obesity followed by age. Age, gender, income level, race and BMI all had significant

effect on diabetes.
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CHAPTER 1

INTRODUCTION

Diabetes is one of the major public health problems in United States and it is
incrgasing at high pace. Diabetes is a chronic health condition where the body of a person
is unable to produce or it produces very little insulin and glucose (break down sugar) in
the blood. Insulin lowers blood levels which allow it to enter the body cells and be
converted to glycogen which is further utilized for energy. Insulin is also needed to
synthesize protein and store fats. There are three types of diabetes, Type I, Type II and
gestational diabetes. Previously Type I diabetes was known as “insulin-dependent
diabetes mellitus” or as “juvenile diabetes” and it is often found in children and
adolescent. In Type I diabetes the cells that make insulin are destroyed contributing to

severe lack of insulin in the body. It is still not clear why this happens but possible

reasons for Type I diabetes are:
(i) Infection with a specific virus or bacteria
(i1) Exposure to food-borne chemical toxins
(iii) Exposure as a very young infant to cow's milk, where an as yet

unidentified component in the milk triggers the autoimmune reaction in

the body.

However these are not proven hypotheses. ! Type II diabetes was previously known

as “non-insulin-dependent diabetes mellitus” (NIDDM) or “adult-onset diabetes”. Type II



diabetes occurs because cell in the body that normally respond to the action of insulin fail
to stimulate by it. This is known as insulin resistance and in this response more insulin is
produced than needed and this over-production of insulin contributes manufacturing of
the cglls in the pancreas. Thus, there is insufficient insulin as the available insulin may be
abnormal and doesn’t work properly. Type II diabetes can also occur due to certain
medicines, an illness or a disease that damages the pancreas and affects its ability to
produce insulin for example pancreatitis.! Type II diabetes commonly affects 90-95% of
people and it normally occurs after the age of 40 years.

Gestational diabetes is a form of diabetes that may develop during pregnancy in
women who do not have diabetes otherwise. It affects about 4 percent of all pregnant
women and involves an increased risk of development of diabetes for both mother and
child.” Gestational diabetes often appears in the third trimester and can often be
controlled by diet and exercise and it disappears once the baby is born and that’s the main
reason why we are not including gestational diabetes in this study.

The risk factor for Type II diabetes include old age, obesity, history of diabetes
in the family, history of gestational diabetes and physical inactivity. Other factors may
be race or ethnicity, health insurance, level of educated, employment. These are some
of factors we would like to test if they are risk factors.” Note that African American
and Hispanic are particularly at high risk for Type II diabetes as compared to other
race. On the other hand Type I diabetes unlike Type II diabetes includes primarily
autoimmune, genetic and environmental factors as well as factors that are less

established.



From the recent reports the prevalence of diabetes is increasing not only in United
States but also worldwide significantly. Almost 21 million people in Unites States are
suffering from diabetes and if we go world wide than we can say that seven percent of the
people is suffering from diabetes and another 41 million people are suffering from what
we call pre-diabetes, a condition that increases the risk for Type II Diabetes. Some
studies have shown that obesity has increased in United States in 2005 as compared to in
1995 in all states. Diabetes is the sixth leading cause of death in United States. Recent
reports show that prevalence of diabetes has increased significantly in the United States
in the past few decades at alarming rate, across all ages’ gender and ethnic group over the
past 30 years or so. One study showed that the medical expenditure on diabetes in each
state ranged from 87 millions dollars in smaller states such as Wyoming to 7.7 billions
dollars in bigger states such as California.*

The high economic costs, resulting from numerous and severe complication of
this disease, as well as the social burden associated with diabetes mellitus makes
diabetes an important disease to study.! The Center of Disease Control (CDC) Diabetes
Surveillance System collects and analyses data on diabetes and its complications. More
than 45 millions people in United States do not have health insurance or potentially
limited access to physician and they don’t have access to health care services.’

Regular physical activity not only improves life in many ways and reduces risk
of having heart disease, reduces risk for having diabetes, hypertension, and overall
mortality but it also reduces symptoms of depression. We can say that once life style is

associated with his or her health and with obesity. ® Physical activities are associated



with neighborhood environment such as sidewalks etc, perceived trustworthiness of
neighbors and perceptions of neighborhood safety.

The purpose of this research is to explore whether there is a relationship between
the epidemics of obesity and some other associated factors such as age, gender, height,
weight, race, education, employment status, yearly income, daily physical activity,

marital status and health insurance with diabetes in the United States in 2005.



CHAPTER 2

LITERATURE REVIEW

If you look at the studies done in the past you will find that most of them identify
obesigy as a major significant risk factor for hypertension, dyslipidemia, type II diabetes,
coronary heart disease, stroke and certain cancers. Both national level data from National
Health and Nutrition Examination Survey (NHANES) and state level data from the
Behavioral Risk Factors Surveillance System (BRFSS) indicate that the prevalence of
obesity among adults had increased in the past decade.’

Table 1: Have you been ever told by a doctor that you have diabetes, based on BRFSS

20052
Yes No
Nationwide (State, DC and territories) 7.3 % 90.9 %
Nationwide (State, DC) 73 % 91.2 %

In table 1, Behavioral Risk Factors Surveillance System Prevalence Data 2005
shows that 7.3 percent of the people that participated in the survey have diabetes as
compared to 90.9 percent. Another study done by Indiana University in 2005 reported
that 8.5 percent of the respondents have diabetes as compared to 7.9 percent in 2001."1t
is hard to believe but total estimated costs of diabetes in United States is 134 billion
dollars for both direct and indirect medical costs out of which 92 billion dollars were
direct costs associated with diabetes and 42 billions dollars were indirect costs which
includes expenditure on disability, work loss and premature mortality."” In order to assess
the prevalence of obesity among adults, data from Behavioral Risk Factors Surveillance
System (BRFSS) surveys was analyzed from 1995, 2000 and 2005. And the results show

that 23.9 % of United States adult were obese in 2005 and it also shows that prevalence




of obesity has increased in all the states in United States during the period 1995-2005.”
Not many people believe but an increase of 15 pounds weight, increases a person’s risk
of having a diabetes by 50 % and in turn if a person looses 11 pounds than his risk of
having diabetes also reduces by 50 %. It’s simple math but still people are not listening
and are not trying to loose the weight.® Its also depends on how you loose weight, study
shows that loosing weight by going on diet had no effect on quality of life.”

In this study we have divided the sample size into three categories on the basis of
time spent on physical activity. First is the lowest category which is inactive when there
is no reported physical activity of any kind. Second category is the middle category
which is also insufficient category when people have some activity but does not meet the
criteria for meeting the recommendations. And the last category is highest category when
the person meets either of the two criteria'":

1) When a person does moderate intensity of activity at least 5 days a week for at

least 30 minutes per day for 10 minutes or more at a time.

2) When a person does vigorous-intensity of activity at least 3 days a week for at

least 20 minutes at a time.

Table 2a: Adults with 30+ minutes of moderate activity five or more days per week, based
on BRFSS 20052 "

Yes No
Nationwide (State, DC and territories) 51.3% 48.7 %
Nationwide (State, DC) 50.9 % 49.1 %

As shown in table 2a and table 2b, Behavioral Risk Factors Surveillance System,
Prevalence Data 2005 shows that only 51.3 percent of the adults in United States that

participated in the survey spend 30 minutes or more in doing some kind of moderate



physical activity and only 27.4 percent of the adults indulge in some kind of vigorous
physical activity for 20 minutes or more for three or more days per week.

Table 2b: Adults with 20+ minutes of vigorous activity for three or more days per week,

based on BRFSS 2005? "
. Yes No
Nationwide (State, DC and territories) 274 % 72.6 %
Nationwide (State, DC) 27.5% 72.5%

Exercise is the best way to reduce the weight, getting back in shape and to reduce
the risk on having diabetes.’ Regular physical activity helps in improving quality of life
and also helps in reducing the risk of having heart disease, hypertension, and diabetes. A
person who does not indulge in regular physical activity and lives a sedentary life style
has more chances of getting obese and having diabetes. 2 Despite all the benefits of
physical activities it has been reported that 23.1 % of the Americans do not engage
themselves in any kind of physical acitivity.'®

In addition to the factors mentioned above we have also included some socio-
economic status, marital status and access to health care facilities (Health Insurance).
Socio-economic status was measured by the level of education considering:

1. If the level of education is high school or less.

2. If the person went to attend some college.

3. If the person had graduated from the college.

Income and employment status, also a measure of socio-economic status was
divided in three categories depending upon how much a person eamns. If a person earn

less than 25,000 dollars than he falls in first category, if his income level is between




25,000 to 49,999 dollars than he falls in second category and if he earns more than
50,000 dollars than he falls in the third category. '"* 12

And categories for employment status were also divided into 3 categories:- first if
the person is employed for wages or self-employed, second if he or she is a student, a
homemaker or retired and third if he person is out of work for more than 1 year or less
than 1 year or unable to work.

Diabetes increases with age and men are more likely to have diabetes than
women. This statement has been proven by Center for Disease Control and Prevention’s
National Diabetes Fact Sheet of 2005 as shown below in table 3.

Table 3: Diabetes Prevalence among US Adults selected by characteristics and in
different age groups, Behavioral Risk Factor Surveillance System 2005.'¢

Variable Percentage

Sex

Male 10.50 %

Female 8.50 %
Age Group

20-39 20 %

40-59 10.0 %

60 + 20.90 %

20.6 million or 9.6 % of all people who are above 20 years of age have diabetes
and 10.3 million or 20.9 % of all people who are above 60 years of age have diabetes."
Out of which 10.9 million or 10.5 % of all the men aged 20 years or older have diabetes
and 9.7 millions or 8.8 % of all the women aged 20 years of above have diabetes. *

Another important finding is the increased risk for both obesity and diabetes in
African American and Hispanics. It is unclear whether ethnicity is a separate factor for

diabetes or merely becomes important due to the high risk of obesity. American Indian or



Alaska Natives have been reported to have highest tendency to have diabetes followed by
Non-Hispanic blacks, Hispanic or Latino Americans and Non-Hispanic Whites (Table 4)

Table 4: Estimated age-adjusted total prevalence of diabetes in people aged 20 years or
older, by race/ethnicity—United States, 2005 '°

. Race Percent
American Indians/Alaska Natives 17.9 %
Non-Hispanic Blacks 15.0%
Hispanic/Latino Americans 13.5%
Non-Hispanic Whites 8.0 %

Compared to their white counterparts, middle-aged African Americans are at
greater risk of developing type 2 diabetes and have higher blood pressure prior to
developing diabetes. As shown above in Table 4 prevalence of diabetes is twice in
African Americans (15.0%) as compared to the whites (8.0%). Racial differences in
obesity and socioeconomic status do not appear to explain fully the higher prevalence of
diabetes among African-Americans. African-American race seems to be a strong,
independent risk factor for diabetes, especially among individuals of low socioeconomic
status.”!

It is generally considered that higher incidence in diabetes in these minority
groups are due to the concurrent high incidence of obesity. However, the intrinsic factors
in ethnicity are yet to be explored. It is also noted that education levels profoundly affects
prevalence of obesity and diabetes. There is a 40 % decrease in the prevalence of obesity
and 60% decrease of diabetes among those people with college degrees or higher level of

education as compared to those who have less than a high school education. (Table 5) 2



Table 5: Diabetes Prevalence among US Adults, biy selected characteristics, Behavioral
Risk Factor Surveillance System, 2000.

Education Level Diabetes %
Less than High School 12.9
High School 7.6
Some college 6.7
*'College degree and Higher 5.2

People who have a low socioeconomic status have poorer health than those who
have higher socioeconomic status and they are less likely to have adequate access to care
or to receive high-quality clinical and prevention care services. A research study shows
that most individual with diabetes are covered by some kind of private insurance or
through Medicare. And the people who are uninsured are more likely to be African
American or Hispanic and reported to have a low economic status. And an uninsured
person is less likely to monitor glucose level in blood on daily basis than an insured

person.”
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CHAPTER 3
METHODOLOGY
The Behavioral Risk Factor Surveillance System (BRFSS) is the world’s largest
and on-going cross-sectional survey system of health through telephonic interviews
conducted by the state health departments with the technical and methodological
assistance from Center of Disease Control and Prevention. It tracks health condition and

risk behaviors in the United States every year since 1984.

Data Collection Procedure

Telephonic health survey is conducted by 50 state health departments and in the
District of Columbia, Puerto Rico, Guam and U.S. Virgin Islands with help of Center of
Disease Control and Prevention. Behavioral Risk Factor Surveillance System provides
state specific information about issues such as diabetes, asthma, health care access,
alcohol use, hypertension, obesity, cancer screening, nutrition and physical activity,
tobacco and many more. The states then forward the response to the CDC where monthly
data is aggregated for each state. The data are then returned to the states and published on
the BRFSS website. For many states BRFSS is the only source that is available for
accurate data on health related behaviors. Federal, state and local officials and researchers
work together and gather information to track health risks, identify emerging and ongoing
problems and than try to prevent them by providing proper treatment and cure.
Questionnaires in this survey are designed by a working group of state coordinator and

Center of Disease Control staff. The questionnaire consists mainly questions regarding



behaviors that lead to increase in risk for one or more of the leading causes of death in
United States.”’ The objective are to collect uniform, state-specific data on preventive
health practices and risk behaviors that are linked to chronic diseases, injuries, and
preventable infectious diseases in the adult population. BRFSS uses multistage design
based on random-digital dialing methods to select a representative sample from each
state’s non-institutionalized civilian residents aged 18 years or older and the participants
are not compensated. The reward for participating in the survey is that these efforts will
help population of United States to be healthier and question help shape public health
policy in towns, states and over the whole nation. A total of 20.8 million people in United
States have diabetes and that is about 7.0 percent of the whole population in United
States.'®
For this study these variables were used:- Sex, Age, Level of Education, Income
Category, Employment, Health Plan, Marital Status, Body Mass Index, Time spent in
doing Physical Activities:- Vigorous or Moderate in a week.
These questions were used to create their demographics. Respondents were asked the
following questions:
= “What is your age?” participants greater than 18 years were only included in the
study.
= “Are you Hispanic/Latino, White, Black or other?” “Which one would you say
best represents your race?”
= “What is the level of education have you graduated or not from any college?”

= “What is your total annual house hold income?”

12



* Self reported weight and height were used to calculate the BMI. The height and
weight were assessed by asking respondents, “About how much do you weigh
without shoes and about how tall are you without shoes?”

= .“Have you ever been told by the doctor that you have diabetes?” The answer was
coded as “yes” or “no”. Respondents who answered, “Yes” to gestational diabetes
were coded as “no”.

Generally obesity is the focus of attention, since it is related to higher risk of
chronic diseases. Although to most people the term obesity and overweight means the
same and have been often used synonymously but they are not same. There is a
distinction between obesity and overweight and they are not at all equivalent. In this
study we have classified weight based on Body Mass Index (BMI) levels. Weight has
been self reported in pounds and height has been self reported in kilograms.

“Overweight” indicates excess weight with respect to height. Person with BMI
less that 18.5 is considered underweight, BMI of 18.5-24.99 is considered normal and an
individual with a BMI between 25 to 29.99 is considered overweight. Whereas “obesity”
indicates excessive body fat and individuals with a body mass index of 30 or more or
individuals who are at least 30 Ibs over the recommended weight for a person’s height.'”
18

Gender is grouped into two categories, male and female. Race is grouped into
four categories and the categories are Hispanic, White, Black and all the rest are in others
categories. Education is classified into 3 categories, less than high school, attended some

college and if you have graduated from college.

13



Income is grouped into 3 categories and criteria for the division depends upon
their income they fall into first category if their income is less than $25,000, second
category if they make between $25,001 and $49,999 dollars and will be in last one if
they make more than $50,000.

Finally, age is grouped into 6 categories, 18-24, 25-34, 35-44, 45-54, 55-64 and

greater than 65 years.

14



CHAPTER 4
RESULTS
+In this study, a research question regarding obesity as a risk factor for diabetes
will be considered. The question is: -

“What effect do sex, age, race, level of education, income category,

employment, health plan means have any kind of insurance marital status,

physical activity and obesity have on diabetes independently and in
combination?”

In our analysis of the 356,112 adults that participated, we have included only
those participants for whom we had complete information. Data analysis was carried
out by using the statistical packages Statistical Package for the Social Sciences (SPSS)
14.0 and Statistical Analysis Software (SAS) 9.1.

Table 6 summarizes the descriptive analysis of gender, age, race, level of
education, income level, employment status, health insurance, marital status, body
mass index, reported physical activity and diabetes from the Behavioral Risk Factors
Surveillance System 2005 data. Of the 356,112 adults participants (48.50 %) were
males and (51.50 %) were females. Race was divided into four category with Non-
Hispanic Whites (69.50 %) comprising the largest ethnic group followed by Hispanic
(15.00 %), African American (9.50 %) and other category (6.20 %). Education is
grouped into three categories with most of the participants falling into first category

(42.50 %) i.e. less than high school educated, followed by (31.40 %) who have

15



graduated from college and (26.10%) who have attended college . The participant’s
income level has been divided into three categories. (28.40 %) of the participants make
less than 25,000 dollars in a year, (28.80 %) of participants make between 25,000 and
50,000 dollars and (42.80 %) make over 50,000 dollars in a year. Approximately sixty
five percent (64.70 %) of the participants were employed, (30.10 %) were unemployed
and (5.20 %) were either retired or were students at the time of participation. Body
Mass Index was also taken into consideration with (38.70 %) of the participants having
normal weight, (36.80 %) have overweight and (24.50 %) were Obese. Physical
activity was major factor in predicting diabetes in our model, with (78.50 %) reported
to be inactive or indulging in insufficient physical activity in their daily life and (21.50

%) of the participants meet the recommended guidelines for physical activity.

16



Table 6: Frequency Distribution of Sex, age, Demographic information, Education,
Income, Employment, Health plan, marital status, BMI, physical activity and
diabetes — 2005 BRFSS Survey

Variable Percentage

Sex

Male 48.50 %

Female 51.50 %
Demographic

Hispanic 15.0%

White 69.30 %

Black 9.50 %

Other 6.20 %
Level of education

Less than high school 42.50 %

Attended college 26.10 %

Graduated from college 31.40 %
Income Category

Less than $25,000 28.40 %

Between $25,0001 - $49,999 28.80 %

More than $50,000 42.80 %
Employment

Employed 64.70 %

Unemployed 30.10 %

Student or retired 5.20 %
Health Plan

Yes 84.0 %

No 16.0 %
Marital Status

Married 59.60 %

Divorced, widowed or living 40.40 %
Separately
BMI

Normal 38.70 %

Overweight 36.80 %

Obese 24.70 %
Diabetes

Yes 7.80 %

No 92.20 %
Physical Activity

Inactive or Insufficient 78.50 %

Meet recommendation 21.50 %
Age

18-35 33.50 %

17



36-45 19.80 %
46-55 18.20 %
56-65 12.90 %
66 and above 15.60 %

» Table 7 summarizes prevalence of diabetes with sex, age, demographic
information, education, income, employment, health plan, marital status, BMI, physical
activity as independent variable.

About 10.50 % of the males were diabetic and 8.50 % of the females were
diabetic. It also shows that diabetes increases with age and is also statistically significant.
It is observed that the prevalence of diabetes almost doubles from 8.65 % in the age
group 35 to 44 to 15.64 % in the age group 45 to 64. In the older age group the
prevalence of diabetes is 17.89 % as compared to 1.58 % in the age group 18 to 34.

Among racial groups, about 15.00 % of the blacks, 13.50% of Hispanic and
8.00% of whites are diabetic and it is also shown that race has been significantly
associated with the prevalence of diabetes.

As the education is increased, there is a significant decrease in the prevalence of
diabetes. There is a 46% decrease in the percentage of prevalence of diabetes in people
who are less than high school educated as compared to individuals who have graduated
from college. This may be due to increased awareness about effects of obesity and
diabetes among highly educated group.

Income also shows a kind of linear pattern and the association is statistically

significant (P<0.001) with respect to prevalence of diabetes. 11.83% of the individuals

18



whose income is less that $25000 are diabetic and diabetes is least prevalent among the
individuals who earn more than $50,000.

Prevalence of diabetes is 4.63% in people who are employed and the percentage
of people who are diabetic increases to 15.85% for students or retired individual’s
diabetes.

BMI has also shown significant linear association with diabetes similar to age
(P<0.001). The prevalence of diabetes is 15.72% in obese individuals as compared to
3.35% in normal individuals.

Physical Activity has statistically significant association with diabetes. More
active an individual is less are the chances for him being diabetic. Approximately fifteen
percent (14.78%) of the people who are inactive are diabetic as compared to 3.58%

individuals who meet the recommendations for physical activity.
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Table 7: Logistic regression with diabetes as dependent variable

Variable Yes Std. Error P-value
Sex
Male 10.50 0.14 0.0397
Female 8.50 0.11
Age
18-34 1.58 0.09 0.0001
35-44 4.35 0.17
45-54 8.65 0.22
55-64 15.74 0.29
65 or older 17.89 0.28
Demographic
Hispanic 13.5 0.35 0.0227
White 8.0 0.41
Black 15.0 1.66
Other 17.9 0.96
Level of education
Less than high school 9.72 0.15 0.0001
Attended college 7.60 0.17
Graduated from college 5.24 0.12
Income Category
Less than $25,000 11.83 0.22 0.0001
Between $25,0001 - $49,999 7.56 0.167
More than $50,000 4.86 0.11
Employment
Employed 4.63 0.00 0.0001
Unemployed 11.72 0.17
Student or retired 15.85 0.40
Health Plan
Yes 8.26 0.09 0.3062
No 5.32 0.23
Marital Status
Married 7.85 0.12 0.3062
Divorced, widowed or living 7.67 0.13
Separately
BMI
Normal 3.35 0.09 0.0001
Overweight 7.00 0.15
Obese 15.72 0.24
Physical Activity
Inactive 14.78 0.32 0.0001

20




Insufficient 7.30 0.10
Meet Recommendation 3.58 0.17

Logistic regression was used for the analysis purpose with diabetes as dependent
variable and sex, age, demographic information, education, income, employment, health
plan, rr'laritaI status, BMI, and physical activity as covariates.

Table 8 shows the crude analysis of the data with Odds ratios and their confidence
intervals and Table 9 shows the adjusted odd ratio and their confidence interval.

The crude analysis shows that females are 22% less likely to have diabetes when
compared to males (OR=0.78, CI: 0.66, 0.92) and the adjusted (OR=0.95, CI: 0.85, 0.99)
which shows that females are 5 % less likely to become diabetic than males.

Crude ratios for racial groups show that Hispanics are 1.67 times more likely to
have diabetes as compared to whites and only this group is significant as compared to
other groups (CI: 1.55, 1.75) after adjusting for other variables Hispanic group is no
longer significant but African Americans are and they are 1.5 times more likely to have
diabetes than white Americans (CI: 1.06, 2.31).

People aged 65 years or more are 94% more likely to have diabetes as compared
to younger population in the age group 18-35 and age has a significant effect on diabetes
for all the age groups and adjusted odd ratio for all the age groups are also significant.

Individuals who have done some college are 1.31 times more likely to have
diabetes as compared to graduates from some college and this category is statistically
significant also (CI: 1.02, 1.69) .When individuals studying in less than high school are
compared with college graduates than significance cannot be associated with diabetes and

when adjusted for other factors education is a significant predicator for diabetes. The
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results show that individuals who are less than high school educated are 1.19 times (CI:
1.02, 1.35) and individual who have some college degree are 1.26 times (CI: 1.12, 1.37)
more likely to have diabetes than who have gradated from college.

+ In case of employment, students and retired individuals are 1.85 times more likely
to have diabetes as compared to employed individuals and this category seems to have a
significant effect also on diabetes (CI: 1.44, 2.36) and after adjustment both not working
and students or retired persons are more likely to have diabetes than employed
individuals and both the categories are statically significant.

Obese people are 4.05 times more likely to have diabetes as compared to people
with normal weight (CI: 3.10, 5.28). While overweight people are only 1.77 times more
likely to become diabetic when compared to people with normal weight (CI: 1.37, 2.38).
It is the strongest predictor in our study. BMI has shown significant association with
diabetes in both the groups and they remain significant even after adjustment.

Income becomes a significant factor after adjusting for other factors. Individuals
having income between 24 to 50 thousand dollars are 1.69 times (CI: 1.50, 1.81) and who
have income less than 25 thousand dollars are 1.23 times (CI: 1.13, 1.48) more likely to
have diabetes than who earn more than 50 thousand dollars.

Physical activity can improve the quality of life to a great extent. Inactive
individuals are 1.61 times more likely to have diabetes as compared to individuals who
meet the recommendations of physical activity and they showed significant effect on

diabetes (CI: 1.13, 2.26) and adjusted analysis also shows this category to be significant.
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Table 8: Crude Odd Ratio

Effect Point Estimate 95% Wald Confidence
Limits
Sex
Female Vs Male 0.78 0.66 0.92
Race
African American Vs White 1.11 0.78 1.60
Hispanics Vs White 1.67 1.55 1.75
Other Vs White 1.42 0.98 1.85
Age
18-35 Vs 65 + 0.06 0.04 0.85
36-45 Vs 65 + 0.16 0.03 0.23
46-55 Vs 65 + 0.34 0.25 0.45
56-65 Vs 65 + 0.71 0.54 0.95
Education
Less than or high school Vs 1.20 0.95 1.52
Graduated from College
Some College Vs Graduated 1.31 1.02 1.69
from college
Employment
Not Working Vs Employed 1.08 0.85 1.37
Student or Retired Vs Employed | 1.85 1.44 2.36
Body Mass Index
Obese Vs Normal 4.05 3.10 5.28
Overweight Vs Normal 1.77 1.37 2.30
Income
24K to 50K Vs greater than 1.04 0.80 1.33
50K '
Less than 25K Vs greater than | 1.29 0.98 1.69
50K
Marital Status
Yes Vs No 0.90 0.75 1.07
Physical Activity
Inactive Vs Meet 1.61 1.13 2.26
recommendation
Insufficient Vs Meet 1.19 0.91 1.57
recommendation
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Table 9: Adjusted Odd Ratio

Effect Point Estimate 95% Wald Confidence
Limits
Sex
Female Vs Male 0.95 0.85 0.99
Age
18-34 Vs 65 or older 0.09 0.02 0.26
35-44 Vs 65 or older 0.23 0.13 0.33
45-54 Vs 65 or older 0.43 0.23 0.62
55-64 Vs 65 or older 0.83 0.61 0.96
Race
African American Vs White 1.57 1.06 231
Hispanics Vs White 1.08 0.97 1.21
Other Vs White 1.09 0.82 1.29
Education
Less than or high school Vs 1.19 1.02 1.35
Graduated from College
Some College Vs Graduated 1.26 1.12 137
from college
Employment
Not Working Vs Employed 2.74 2.59 2.89
Student or Retired Vs Employed 3.88 3.61 4.18
Body Mass Index
Obese Vs Normal 5.38 5.03 5.76
Overweight Vs Normal 2.17 2.02 2.34
Income
24K to 50K Vs greater than 1.69 1.50 1.81
50K
Less than 25K Vs greater than 1.23 1.13 1.48
50K
Marital Status
Yes Vs No 1.06 0.90 1.23
Physical Activity
Inactive VS Meet 1.37 1.23 1.43
recommendation
Health Plan
No Vs Yes 1.22 1.13 1.38
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CHAPTER 5

The prevalence of diabetes has been found to be highest among African
Americans followed by Hispanics and Others. Whites have been found to have lower
prevalence of diabetes which strengthens the results of previous studies that have
reported higher prevalence of diabetes in minority population. The major factor for
higher incidence of diabetes in the minority groups is obesity. There is not a large
difference in the prevalence of diabetes in males and female but males tend to have
slightly more chances of having diabetes than female and our study indicates it.

Generally, obesity is the focus of attention, since it is related to higher risk for
many major chronic diseases. It has already been proved in many previous studies that
obesity is a major risk factor for diabetes. One of the findings of this study is that the
obesity is not only cause of diabetes but some other factors also play some role. The
results of the present study have shown that there is significant increase in the prevalence
of diabetes among obese individuals when compared to individuals who are categorized
as overweight. This is a significant finding that implies that obese individuals are more
likely to become diabetic when compared to those who are overweight.

In this study education, employment and household income levels have been used
to quantify a person’s socio-economic status (SES). It is observed that as the income

level increases there is a decrease in the prevalence of diabetes.



A person with higher income and socioeconomic status has more privileges such as better
living condition, access to health care and good insurance plan as compared to
individuals with low income level.

CONCLUSION:

Several findings of this study are similar to those of other studies on risk factors
for diabetes. Health problem seems to be more prevalent in minority and elderly obese
with low income level. Our findings are consistent with other reports which show males
as being higher risk for diabetes. Our results indicate that being an obese non-Hispanic
black with low income level over the age of 65 years is indicative of being at the highest
risk for diabetes. Therefore, for preventive measures to decrease the risk of being
overweight and obesity healthy eating habits and regular exercise are recommended.
Persons who have low socioeconomic status have poorer health than other persons and
are less likely to have adequate access to care or to receive high-quality clinical and
preventive care services. So, income level has a significant effect on diabetes. As the
income level increases, there is a significant decrease in the diabetes population. The
strongest predictor of all appears to be obesity followed by age. Age, gender, income

level, race and BMI all had significant effect on diabetes.

LIMITATIONS:
The study is limited by several different factors. The BRFSS underestimates the

true prevalence of diabetes. As BRFSS is a telephonic survey, and it may be bias as



people have no telephones. Especially, the lower socioeconomic groups typically have
lower telephone coverage. As the data is based on self reported survey, which can be
subjected to recall bias. Also, the survey is based on non-institutionalized populations and
excludes persons residing else where for example nursing homes or long term care
facilities.

The data available on the Behavioral Risk Factors Surveillance System
(BRFSS) website is only in Statistical Analysis Software (SAS) format, therefore a
person without the knowledge SAS analysis or conversion of SAS file into SPSS, will
not be able to access the data. There were significant limitations in the use of the SPSS.
Data should be available in some other formats also. As always, time limitations

should always be considered when developing study designs
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