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Abstract:
The purpose of this study is to determine the determinants of obesity rates across
metropolitan areas in the United States. Using Ordinary least squares analysis, this
study examines the significance of 14 independent variables on the percentage of
population overweight and/or obese for 127 metropolitan areas in the United States.
Results suggest that income is a significant determinant of obesity rates. Obesity rates
increase significantly for metropolitan areas with lower average median incomes. The
study also finds that policy variables such as physical education requirements in schools
and BMI information collected from children have a significant effect on the percentage
of adults overweight in a give metropolitan area. These policy variables did not have a
significant effect on obesity rates. With this, this paper suggests that the best way to fight
obesity is by increasing median income.
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1. Introduction/Motivation
Obesity and the health risks costs associated with it are an increasing problem in
the United States. According to the Forbes magazine, "obesity now affects about one
third of Americans" (Ruiz 2007). Over the past four decades, the share of the population
that is either overweight or obese increased from 45 to 61 percent. The share of people
that are obese increased from 13 to 27 percent (Cutler 2003). In Canada, 17 percent of
men and 19 percent of women are obese. In Japan, only 3 percent of the population is
obese. Along with this, Japan has one of the highest life expectancies in the world
(Mankiw 2007).
The problem affects all social classes, races, ethnicities and age. Obese people
have a much higher risk of heart attack, strokes, diabetes and cancer (Herper 2006). An
external cost associated with obesity is that sickness can lead to inefficiencies due to
lost production. Obese workers will have more sick days and also slowing down the
production process because they cannot do certain jobs (Goel 2006).
The costs are massive. Annually, 112,000 people die from obesity related
causes and costs associated with obesity add $93 billion to the nation's medical. bill
every year (Ruiz 2006). "More than a quarter of the growth in health care spending over
the past 15 years is attributable to obesity", according to research performed by Emory
University (Conolly 2004). More generally, rising health care costs is one of the most
significant challenges facing both U.S. long run economic growth as well as the fiscal
sustainability of Federal and State Governments. According to the United States
Department of Agriculture, the lifetime medical cost related to diabetes, heart disease,
high cholesterol, hypertension, and stroke for obese people are $10,000 higher than
among non-obese people. If the overweight reduce their weight by ten percent over their
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lifetime, medical costs can be reduced by $2,200 to $5,300. The impact of obesity is
broad, affecting both the health of our citizens and the health of our economy.
This research project is an empirical analysis which uses the theoretical tools of
applied microeconomics to frame the study, and the econometric/statistical tools to
perform the analyses. The primary econometric tools will be regression analysis and
hypothesis testing.
The purpose of this study is to construct a dataset at the city level to empirically
determine the causes of variations in obesity rates across major metropolitan areas.
There appears to be wide variations in obesity rates across cities. What drives these
differences? Are there differences in state public policies impacting obesity rates after
controlling for other important explanatory variables? I performed regression analysis to
uncover the impact of social, economic, demographic, and public policy variables on
obesity rates across metropolitan areas.
Literature Review
Tracking variations in obesity rates both over time and across geographic areas
is well documented. Recently, Forbes magazine ranked the twenty most obese cities in
the United States. They found that Memphis, Tenn. ranked first as the country's most
obese city. One obvious trend was that many cities on the list have high poverty rates
and high frequency of fast food consumption (Ruiz 2006). The data was collected by the
Center of Disease Control and Prevention's Behavioral Risk Factor Surveillance System.
They conducted phone interviews and ask participants to report their height and weight,
which was used to calculate the body mass index (BMI). The. data was collected for 145
metropolitan statistical areas; Forbes only looked at the top 50. This paper intends to
examine all 145 metropolitan areas.
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Lopez 2007 examines the effect of the built environment, such as characteristics,
placement and distribution of residences, neighborhoods and metropolitan areas. The
paper argues that lower accessibility to affordable, high quality food is associated with
better diets and nutrition. The presence of walkable destinations and sidewalks can
influence physical activity pattern which has an effect on obesity rates. The paper uses
data available from the Behavioral Risk Factor Surveillance System (BRFSS) on
neighborhoods in Massachusetts. The results of the paper show that as income,
population density and establishment density increased, the risk of obesity decreased.
Having one or more supermarket in a neighborhood decreased the risk of obesity as
well. With this, the paper gives evidence that access to high quality food is essential in
fighting obesity. Supermarkets are less likely to be found in low income and non-white
neighborhoods. The term "food desert" has been used to describe these kinds of areas.
Policies geared towards eliminating these food deserts could be a step towards
decreasing obesity.
Sturm and Datas 2005 examine the changes in BMI of elementary school
children associated with fast food prices and food outlet density. The data for this paper
came from the Early Childhood Longitudinal Study. Differences in prices of certain foods
can be a determinant of obesity rates among adults as well as children. Lower prices
would increase consumption. The availability of grocery stores and restaurants could
increase consumption as well. The model did not find that an increased availability of
grocery stores or restaurants would increase childhood obesity. But the model did
conclude that a decrease in the price of fruits and vegetables would decrease obesity in
elementary children.
Cutler, Glaeser and Shapiro 2003 examined the rise in obesity rates over time.
The percentage of people overweight or obesity has been increasing significantly over
5

time from 45 to 61 percent in the past four decades. The model argues that in steady
state, calories in have to equal the calories out. An imbalance in this equation could be a
cause for the rising obesity rates over time in the United States. They estimated that a
ten to twelve pound increase in median weight that was observed in the last two
decades would require a net caloric imbalance of 100 to 150 calories a day. The
evidence on caloric intake shows that caloric intake for male has been going up by 268
calories per day from 1977 to 1996. A similar change could be observed for women.
Most of the increase in calories comes from calories consumed with snacks. The
average number of snacks per day increased by 60 percent over this period. The
evidence on energy expenditure shows that it decreased from 1.57 kcal per minute per
kilograms in 1975 to 1.53 in 1995. This decrease in energy expenditure is not very large
and is attributable to the decrease in energy expenditure during work and changes in
transportation to work. Therefore, the paper concludes that a rise in obesity rates is
increased caloric intake, not decreased caloric expenditure.
There has also been research done to determine how certain policies could
reduce obesity rates in the United States. One way that is suggested to reduce costs
related to obesity is a change in health insurance premiums. As mentioned above,
medical costs is $10,000 higher for obese people than for non-obese. Even though
medical costs are higher for the obese, health insurance premiums do not depend on
weight. Bhattacharya and Sood developed a model to examine the effect of a premium
on weight on health care costs. Their model allows underwriting on weight and
premiums are a function of weight. This model provides with an incentive to lose weight
as consumers face the full cost of their weight choice through premiums. With this the
policy also reduces the mora_l hazard problem, as usually policyholders would take less
care to reduce hazards against which they are insured. If underwriting on weight is
6

allowed, consumers can increase their expected utility because weight loss decreases
their own premiums. With this, the model could be a possible cure against rising obesity
rates in the United States.
Another way that was suggested to fight obesity in the United States is through a
tax on unhealthy foods. Martin 2005 explores the possibility of a tax on energy dense
foods which would make unhealthy foods relatively more expensive, leading people to
buy more healthy foods instead. The paper uses a food constraint model. In this model,
one's ability to purchase healthy foods declines as income falls because healthy foods
are relatively costly. A tax on energy dense foods is equivalent to an increase in price of
energy dense foods. The paper concludes that a tax on energy dense food would
increase consumption of non-energy dense food, and results in a net decrease in overall
food consumption, which would decrease overall obesity. The money gained from taxes
on energy dense foods could then be used to subsidize the cost of non energy dense
foods. This policy could be used to reduce obesity rates in the United States.
This paper examines the determinants of obesity rates across metropolitan areas
in the United States. Some variables used in other papers such as the prices of foods,
fast food density as well as demographic variables will be used in this study as well. The
next section describes the data for the dependent and independent variables used and
where and how it was collected. Section three will describe the three different
regressions run to determine the effects of the independent variables on the percentage
of population overweight or obese or both.
2. Data
The dependent variable (obesity rates) comes from the 2007 annual survey
conducted and collected by the Center of Disease Control (CDC) and Prevention's
7

Behavioral Risk Factor Surveillance System (BRFSS). BRFSS is a national annual
telephone survey collecting data on people's weight and height which are used to
calculate the Body Mass Index. Specifically, my study will use the 2007 data on the body
mass index, or BMI.
The body mass index is a commonly used measure for obesity. It is defined as
the ration of an individual's body weight and height. A person with a BMI between 25
and 29.9 is considered overweight. A BMI of 30 or higher is considered obese. The CDC
collected data on the BMI of 145 metropolitan areas in the United States by conducting
phone interviews, asking participants (18 and older) about their height and weight in
order to calculate the BMI. Preliminary work with the data suggested a sample size
around 140. Due to data availability the final sample size for the regression was 127.
This paper will have three different models examining the variations in the
percentage of people obese, the percentage of people overweight and the percentage of
people overweight or obese across metropolitan areas.
Table 1 Summary Statistics - Dependent Variable (127 observations)

Variable

Mean

Standard
Deviation

Min

Max

% Overweight

36.74656489

2.237763228

31.8

47.2

% Obese

25.86565

4.101159

14

35.7

% Obese and
Overweight

62.61221

4.206333

48.8

72.1
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Table 1 shows the summary statistics for the dependent variables% Overweight,
% Obese, and% Obese or Overweight. On average, around 36.7 percent of the
population in a given city is overweight. 95 percent of the metropolitan areas in this
study have overweight rates within a 2.2 percent range around the mean. The city with
the lowest percentage of overweight people was Lake Charles, LA with 31.8 percent of
the population being overweight. The highest percentage of overweight people with 47.2
percent could be found in Yuma, AZ. The average percentage of obese people in a
metropolitan area is 25.8 percent. 95 percent of the metropolitan areas in this study have
obesity rates within a 4.1 percent range around the mean. On average, 62.6 percent of
the population in a given metropolitan area is overweight or obese. 95 percent of the
metropolitan areas in this study have a population that is obese or overweight rates
within a 4.2 percent range around the mean. The city with the least percentage of
overweight or obese people is San Francisco-Oakland, CA with 48.8 percent. The
highest obesity and overweight rate can be found in Yuma, AZ which also had the
highest percentage of overweight people. Table 2 below displays the ranking for the
most and least obese metropolitan areas contained in the data set. The metropolitan
area with the highest obesity rate is McAllen-Edinburg-Mission.TX. The metropolitan
area with the lowest obesity rate is Boulder.CO.
Table 2: Obesity Ranking
City
McAllen-Edinburg-Mission, TX
Montgomery, AL
Memphis, TN
Augusta-Richmond County, GA
Charleston, WV
Detroit-Livonia-Dearborn, MI
Dover, DE
Lake Charles, LA
Tuscaloosa, AL
Seaford, DE

Ranking
1
2
3
4
5
6
7
8
9
10

% OBESE
(bmi 30.0 - 99.8)
35.7
35.1
34.8
34.1
32.9
32.7
32.7
32.5
32.1
32
9

Las Cruces, NM
Hagerstown-Martinsburg, MD-WV

West Palm Beach-Boca Raton-Boynton Beach, FL
Boulder, CO

11
12

31.5
31.1

130
131

14.7
14

One drawback of the BMI is its inability to take into account wide discrepancies in
the nature of obesity between different individuals and population groups (Goel 2006).
Abdominal fat mass in a person can differ considerably within a fine range of BMI. Also,
the BMI measure cannot distinguish between body fat and muscle. But, as can be seen
in the literature review, many recent economic studies of the determinants of obesity
rates use BMI as the dependent variable. Another downfall of the independent variable
is that the data collected to calculate the BMI by the Center of Disease Control and
Prevention is collected via phone interviews. This can lead to some inaccuracies in the
data set. Especially has heavier people are more likely to be ashamed and lie about their
weight.
There will be three separate regressions for each independent variable.
Generally, the regression equations take the following form:

Where i represents any given metropolitan area. The regressions include
demographic variables such as the percentage of people holding a bachelors degree or
higher, the percentage of the population is black or Hispanic. Economic variables include
income as well as prices of certain foods for each metropolitan area. Some social
variables measured include the percentage of population not engaging in any exercise
during the week and the percentage of the population currently smoking. Government
10

regulations can affect obesity by mandating changes in behavior such as mandatory
exercise or better health education. To consider the role of government in obesity
prevention, the model also considers policy variables that might affect obesity rates.
Some of these variables are: nutritional standards in school meals and physical
education requirements in schools.
The independent variables were collected from a wide array of sources,
including: the CDC survey mentioned above to collect data on percentage of people
reporting no leisure time exercise, the percentage of adults told by a doctor they have
diabetes as well as the percentage currently smoking. Data on the percentage of people
black or Hispanic, the percentage of the population holding a bachelors degree or higher
as well as average household income have been collected from the Census Bureau.
Data on prices for Hamburgers, Coke and a doctor's visit were collected from the
ACCRA cost of living index. The ACCRA data is a source on the cost-of-living
differentials in 311 metropolitan areas in the United States. The data on fast food density
the number of McDonald's, Burger King, Wendy's and Kentucky Fried Chicken (KFC)
establishments in each metropolitan area were counted using the Mapquest internet
search engine. These restaurants represent the largest chains of fast-food
establishments in the United States. Data on policy variables such as the physical
education requirements, Nutritional Standards in Schools, BMI information collected and
Limited Liability Laws were collected from Trust for America's Health supplement on
obesity related legislative actions in the United States.
Table 3 below displays the summary statistics for each independent variable
used in the regression including mean, standard deviation and min/max values.
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Table 3: Summary Statistics independent variable
Variable

Mean

State Level
*South

0.458015267 0.500146778 0

1

Standard
Deviation

Minimum

Maximum

*Nutritional Standards in
Schools
*Physical Education
Requirements in Schools
*BMI information collected

0.27480916

0.448131765 0

1

0.801526718

0.400381497 0

1

0

1

*Limited Liability Laws

0.519083969 0.501553664 0

1

Individual Level
Fastfood density

0.354804812 0.294133022 0.025399079 1.738065828

%Hispanic

32.44053435 19.80740523 1

90.5

%black

13.72801527 16.8679854

89.5

%black and Hispanic

32.44053435 19.80740523 1

90.5

% holding a bachelors
degree or higher
% reporting poor health

27.06890076 9.113731389 10.75

66.9

15.2351145

7.3

29.1

% not exercising

22.47175573 4.566016187 8.8

36.5

% with diabetes

8.246564885 1.944985573 2.2

14.6

%smoking

19.38931298 3.59893685

28.8

%drinking

15.48244275 3.066806932 7.8

21.4

Income

39582.37023 9573.224992 24820

72981

Price Variables
beer

7.960839695 0.509680199 6.85

10.49

hamburger

2.898015267 0.281543602 2.31

3.64

coke

1.409133858 0.199837329 0.88

2.54

doctors visit

84.61557252 15.03547959 59.99

149

0.145038168 0.353491103

3.814706837

0.7

10.5

*Dummy variable that takes on value of 1 if data point falls into designated category
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3. Analysis
Table 4 below describes the variables used in the regressions, along with
hypothesized association with obesity as well as the expected sign.
Table 4: Variable Descriptions
Variable

Expected
Sign

State Level Policy Variables
Nutritional
Standards in
Schools

Physical Education
Requirements

-

BMI collected

-

Limited Liability
Laws

-

Individual Level Variables
+
Fast Food density

% Black or Hispanic

+

Description

Hypothesized
Association with
Obesity

State level dummy
variable on nutritional
standards for School
Meals and Snacks that
go beyond existing U.S.
Department of agriculture
requirements (from
TFAH)
Physical Education
Requirements Set by the
state (from TFAH)

Higher Nutritional
Standards could promote
awareness for Healthy
Eating at home, reducing
the caloric intake.

Body Mass Index or
Health information
collected and in most
cases reported to the
parents (from TFAH)
State level laws that limit
liability for obesity and
obesity related health
problems (from TFAH)

Increased Physical
Activity and Participation
in sports may increase a
family's interest in
physical activity as well.
Information about weight
problems of children might
increase awareness for
the issue, promoting a
healthier lifestyle.
Decreased possibility to
blame obesity related
health problems on
producer may lead to
greater awareness for
high caloric food,
decreasinq calorie intake

Number of fast food
Increased number of fast
restaurants (Mcdonalds,
food restaurants may
Wendys, Burger King and promote higher
KFC) per 100000
consumption of high fat
persons
meals, leading to higher
caloric intake.
Percentage of persons
Socioeconomic conditions
reporting Hispanic or
may reduce quality or
black ethnicity. (from
availability of recreation
Census Quick Facts)
facilities or places that sell
nutritious food.
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South

+

This dummy variable
measure whether the
geographic location of a
metropolitan area
matters.

% of persons
holding a bachelors
degree

-

Percentage of persons
25 years or older holding
a bachelors degree or
higher (from Census
Quick facts)

% no Exercise

+

% Diabetes

+

% Smoking

+

Lnincome

-

Percentage of adults
reporting doing no leisure
time exercise or physical
activity in the past 30
days (from BRFSS)
Percentage of adults told
by a doctor they have
diabetes (from BRFSS)
Percentage of adults
reporting having smoked
at least 100 cigarettes in
their lifetime and
currently smoke (from
BRFSS)
Median household
income (from Census
Quick Facts)

Price Variables
Lnhamburger

-

Lncoke

-

Lndoctors vistit

+

Average price of a
hamburger for a specific
metropolitan area. (from
ACCRA cost of living
index)
Average price of a coke
for a specific metropolitan
area(from ACCRA cost of
livinQ index)
Average price of a
doctor·� visit for a specific
metropolitan area (from
ACCRA cost of living
index).

States in the south are
thought to have a richer
cuisine than states in the
north. This higher caloric
intake could lead to
increased obesity rates for
a Qive metropolitan area.
Persons with a bachelors
degree or higher may be
more aware of the effects
of obesity and make a
more informed decision
about food intake.
Lower physical activity
may lead to lower calorie
consumption and higher
weight.
Diabetes can cause
higher weight.
People currently smoking
may be less concerned
with their overall health,
therefore being less
concerned about their
weiqht as well.
Higher income may lead
to more access to physical
activity options and
healthier food choices.
A higher price for a high
fat hamburger may
encourage people to
substitute to other
healthier food options
With a higher price for
sodas people might
decide to chose healthier
drink options
A high price for a doctor's
visit makes people less
likely to visit a doctor
regularly. Therefore they
will be less aware of their
health status and possible
problems related with
obesity.
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Regession 1: Obesity rates across metropolitan areas.
When thinking about the determinants of obesity rates across United States
metropolitan areas, income plays an important role. As it has already been determined
by other papers mentioned in the literature review, lower income provides less access to
healthier foods. With this, caloric intake increases and obesity rates are higher. The
graphs below are used to graphically display
the trends between some dependent
_
variables and obesity rates. Graph 1 below displays average household income vs.
obesity rates for all the metropolitan areas used in the regression. It can be seen from
the graph that as income increases, obesity rates tend to decrease.
Graph 1: Household Income vs. Obesity rates
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Besides a higher inflow of calories, the use of calories have to be considered as
well. Less excersise will lead to less burning of calories, which in turn increases the risk
of obesity. Graph 2 displays the trends between percentage of people not engaging in
any exercise during a given week and obesity rates. It can be seen that as the
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percentage of people not engaging in any exercise increases, the percentage of adults
obese increases as well.
Graph 2: No Exercise vs. Obesity Rates
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An overall awareness for ones health is an important factor for obesity rates.
Although increased smoking is thought to drive down weights, it can also be seen as
ones responability for health. A person currently smoking might also be less concerned
about their overall health, which could increases obesity rates. Graph 3 displays the
relationship between smoking and obesity rates. It can be inferred from the graph that as
the percentage of people smoking increases, obesity rates increase as well.
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Graph 3: Current Smoking vs. Obesity Rates
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The equation for the determinants of obesity rates is the following:

Where i represents any given metropolitan area. A detained description of each
variable along with its suspected sign can be found in Table 4. Some originally collected
variables such as the percentage of adults reporting their health as poor have not been
included. The direction of causality for this variable is not clear. More obese people are
also more likely to report their overall health to be poor. Another variable left out was the
price of beer. I believe that the price of a hamburger and the price of a coke are
sufficient price level variables to control for a variation of prices in the determinants of
obesity rates.
An important consideration for policymakers in the determinants of obesity rates
are government policies. This paper includes policy variables towards fighting obesity at
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the high school level. It would be interesting to see whether these policies also affect
adult obesity rates as they could lead to a higher awarenss for obesity and ones health.
To determine the influence of these variables on adult obesity rates and whether these
should actually be included in the regression equation, I used an F-Test. An F-test can
be used to determine whether total effect of a combination of variables is zero and
therefore, if these variables should be included in the regression equation or not.
13 12 Nutritional standards in schools
1313 Physical education requirements in schools
13 14 BMI information collected for children in schools
13 1 s Limited Liability Laws

H 1 :at least one non zero
F =1.768

Since the calculated F is greater than the critical value, the estimated equation's
fit is significantly better than the constrained equation, and I can reject the null
hypothesis of no effect. Therefore, I conclude to include the policy variables in the
obesity equation.
Table 5 below displays the results for the regression at a 95 percent confidence
level. A one-sided test was used to determine significance for each variable. The
hypothesized sign for each variable can be found in Table 4 above. The results for the
obesity regression were as follows:
18

Table 5: Results Obesity Regression
Sample Size: 127, R-Squared: 0.4877
Variable

Coefficient

t-Ratio

P-value

South

0.8184842

0.95

0.343

Income

-2.990509

-1.76

0.082*

Fastfood density

0.0101057

0.02

0.983

Hamburger

-0.3064194

-0.07

0.943

Coke

4.132999

1.53

0.129

Doctors Visit

-5.660877

-2.60

0.011

Diabetes

0.2009056

0.84

0.402

Smoking

.196128

2.07

0.041*

No Exercise

.2073457

1.93

0.056*

Bachelors Degree

-0.0206287

-0.42

0.677

Nutritional Standards

-.3023089

-0.44

0.661

Physed

2.062728

2.30

0.024

BMI collected

0.329739

0.49

0.624

Limited Liability Laws

.6890677

1.04

0.299

*denotes significance at the 95 % confidence level.
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With an R-squared of .4877, 48 percent of the variation in the independent
variable is explained by the equation. The following variables were significant at the 95
percent confidence level when performing a one sided test:
- Income: A one percent increase in the median household income will cause the
percentage of obese adults to decrease by 2.99 percent, holding all else
constant.
- Smoking: a one percent increase in the percentage of people smoking will
increase obesity rates for a metropolitan area by . 19 percent, holding all else constant.
- No Exercise: a one percent increase in the percentage of people not exercising
at all with increase obesity rates by.20 percent, holding all else constant.
These results show that income is the most important determinant of obesity
rates in the United States. A decrease in the smoking rate and increased exercise rate
are important factors in fighting obesity as well. But income has by far the greatest effect
on obesity rates. This is an important consideration for policy makers when trying to
determine how to fight rising obesity rates in the United States. None of the state policy
variables included in the regression came out to be significant for this study. Many of
them, such as the physical education requirements did not have the expected sign. One
possible issue that has to be considered with the policy variables is that of reverse
causation. Since most of the policy variables do not have the expected sign, it is
possible that states that already have high obesity rates are more likely to adopt policies
towards fighting obesity.
The results suggest that the most effective way to decrease obesity rates in the
United States is by fighting poverty. When income increases across the United States,
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more people would have access to healthier foods, which then in turn would lead to
lower caloric intake. This would decrease obesity rates.
Tests:
To test for possible econometric problems, a test was performed to account for
Multicollinearity, and Heteroskedasticity. Multicollinearity occurs when two or more right
hand side variables are correlated. The correlations between the different variables and
there were no noticeable high correlation factors. To test for Multicollinearity, Variance
Inflation Factors (VIFs) were calculated. The percentage of adults not exercising had the
highest VIF with 2.65. This is not a very high number, therefore there is no evidence for
Multicollinearity problems in the data set.
Heteroskedasticity was tested with the Breusch Pagan Test. Heteroskedasticity
occurs when there is a non constant variance in the error term. When using the Breusch
Pagan Test, the P-value is .0017. Therefore there is no evidence of heteroskedasticity in
the data set. As the same data was used for the following regressions as well, these
tests apply to all of the regressions performed.
Regression 2: Overweight rates across US metropolitan Areas
This regression was used to examine the determinants of the percentage of
adults overweight. The reasons for obesity and for overweight might be different. The
independent variables included were the same as in the obesity regression and the
equation is the following:
OverweightRatei =Po+ P1Southi + P2 Hisblai + p3incomei + Piastfoodi + Pshamburger i +
Pscokei + pydocti + Padiabetesi + Pesmokingi + P10excercisei + P11 bachelori + P12 nutrstani
+ P1 3physedi + P14bmicoll i + P1 slimliab i +µi
21

As in the previous equation, I used an F-Test to determine whether the policy
variables should be kept in the equation or not.
1312 Nutritional standards in schools
f313 Physical education requirements in schools
1314 BMI information collected for children in schools
!315

Limited Liability Laws

H, :at least one non zero
F =2.97

Since the calculated F-Value is greater than the critical F-Value, the estimated
equations' fit is significantly better than the constrained equations fit. The null hypothesis
of no effect can be rejected. With this, I included all policy variables in the equation.
When including the state policy variables the results of the regression analysis
can be seen in Table 6. Again, all tests for significance were one sided test and it was
tested at the 95 percent confidence level. The predicted signs of the coefficients can be
found in Table 4 above.
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Table 6: Results overweight regression
Sample Size: 127, R-Squared: 0.2129
Variable

Coefficient

t-Ratio

P-value

South

-.4211092

-0.57

0.572

Income

.6017225

0.54

0.59

Fastfood density

.0244492

0.09

0.932

Hamburger

1.57886

0.45

0.652

Coke

-2.361381

-1.66

0.099

Doctors Visit

2.260202

1.93

0.057*

Diabetes

.3939827

1.93

0.056*

Smoking

-0.0910711

-1.34

0.182

No Exercise

0.0173472

0.23

0.882

Bachelors Degree

-0.0431789

-1.38

0.169

Nutritional Standards

0.5029293

0.82

0.414

Physical Education

-1.490025

-1.96

0.053*

BMI collected

-0.8642977

-1.81

0.073*

Limited Liability Laws

-0.4923227

-1.20

0.233

* donates significance at 95% confidence interval
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With an R-squared of .21, 21percent of the variation in the independent variable
are explained by the equation. The following variables were significant at the 95 percent
confidence level when performing a one-sided test:
- Price of a Doctor's Visit: As the price of a doctor's visit increases by one
percent, overweight rates increase by 2.26 percent, holding all else constant.
- Diabetes: As the percentage of adults diagnosed with diabetes by doctor
increases, overweight rates increase by .39 percent, holding all else constant.
- Physical Education Requirement: If a metropolitan area is in a state that has
adopted a physical education requirement for its children, then overweight rates decline
by 1.49 percent, holding all else constant.
- BMI information collected: If a metropolitan area is in a state that collects BMI
information about its children, then adult overweight rates decline by .86 percent,
holding all else constant.
The results show that a higher cost of a doctor's visit increases the percentage of
people overweight. Therefore, one possible way of fighting the problem of a large portion
of the population being overweight is by making the price of a doctor's visit lower. With
this, more people would have access to a doctor's opinion and would be more health
conscious in general. This could decrease the percentage of people overweight.
As expected, an increase in the share of population with diabetes increases the
percentage of adults being overweight.
A very important result of this regression is that state policies targeted towards
reducing childhood obesity can influence the percentage of adults overweight as well. As
the awareness for the child's health increases, awareness of one's own health can
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increases as well. The results show that states with physical education requirements and
states that collect BMI information of children and forward the results to the parents have
a lower percentage of the population that is overweight. This result shows that policies
towards childhood obesity rates actually have an effect on weight of adults. When
parents have an increased awareness of their child's health status, for example as the
BMI information is forwarded to them, they might a healthier life style for the whole
family. With this, the percentage of the population that is overweight decreases.
Regression 3: Percentage of adults overweight or obese
This regression was used to examine the reason for a metropolitan area to have
a high percentage of the population being overweight or obese. The model started out
with the same variables used in the other regressions. But, an F-Test performed on the
policy variables did not determine that these policy variables should be left in the
equation.
13 1 2 Nutritional standards in schools
13 13 Physical education requirements in schools
l3 14 BMI information collected for children in schools
13 1 5 Limited Liability Laws

H 1 :at least one non zero
F = .98
Fc= 1.75
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This test did not conclude that the equations fit with the policy variables are
significantly better than that of the constrained equation. The null hypothesis of no effect
could not be rejected, as the calculated F was not greater than the critical F. With this,
the policy variables were not included in the regression.
The regression equation without the policy variables is the following:
Overweight+ObeseRatei = � 0 + � 1 Southi + � 2 Hisblai + � 3incomei + �iastfoodi +
�5hamburgeri + �6cokei + �7docti + �8diabetesi + �9smokingi + � 1 0excercisei +
�1 1bachelori +µ i
The results for this regression are displayed in Table 7.
Table 7: Results Overweight and Obese Regression:
Sample Size: 127, R-Squared: 0.48
Variable

Coefficient

t-Ratio

P-value

South

.317639

0.48

0.633

Income

-2.178349

-1.22

0.223

Fastfood density

0.0511701

0.11

0.911

Hamburger

0.3097721

0.08

0.939

Coke

1.773051

0.75

0.458

Doctors Visit

-3.372386

-1.73

0.087

Diabetes

0.6036108

2.16

0.033*
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Smoking

0.0973771

0.94

0.349

No Exercise

0.220774

2.17

0.032*

Bachelors Degree

-0.0660983

-1.50

0.136

* donates significance at 95% confidence interval
The results show that 48 percent of the variation in the dependent variable can
be explained by the independent variables. 7"he following variables were significant:
- No Exercise
- Diabetes
These results do not show significant variations from the results obtained in the
previous two regressions and will therefore not be discussed in greater detail.
4. Conclusion
The results of this paper show that, the determinants of obesity rates and the
percentage of the population overweight can differ. In the obesity regression, income
was the most important determinant. If policy makers want to fight obesity in the United
States, one important factor to consider is to increase living standards for the poor. This
will increase poorer people's access to healthier foods and can therefore decrease
obesity rates. Other factors that proved to be significant in the determinants of obesity
rates were exercise as well as smoking rates.
When looking at the percentage of overweight people in a give metropolitan area,
the results show that state policies towards weight loss and increased awareness of
health status have a positive and significant effect. Policies on physical education
requirements in schools and the collection of BMI information decrease weight for the
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whole population. These policies seem to raise awareness for health issues in the whole
family, leading to a healthier lifestyle. With this, the percentage of overweight people
declines.
One important thing to notice is that these state policies have a significant effect
on the percentage of people overweight, but have no significant effect on the reduction
of obesity rates. It is important to realize for policy makers, that when wanting to
decrease obesity rates, income is the most important factor and has to be considered
before all other policies.
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