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Summary of Findings
An accumulating body of evidence demonstrates that obesity has reached epidemic proportions in the United 
States. The Centers for Disease Control and Prevention (CDC) reports that 27 percent of adults, or almost 60 
million people, are obese. If current trends continue, two-thirds of adults will be overweight or obese by 2015. 

Obesity increases the chances of developing a multitude of chronic diseases, including hypertension, asthma, 
cardiovascular disease and diabetes—all of which contribute to high medical costs and can lead to premature 
death. This extensive review of the medical literature has identified factors that contribute to the likelihood of 
becoming obese. The most predominant of these are modifiable lifestyle behaviors: Most Americans expend 
fewer calories than they consume. This decreased caloric expenditure is due to increasingly sedentary lifestyles 
and insufficient exercise.

Environmental factors also contribute to obesity, particularly among poorer, less-educated people. In low-
income communities, fast food is much easier to find—and more affordable—than fresh produce. People 
living in underserved communities have limited access to playgrounds and safe recreational facilities where 
they can engage in physical activity. Data from the 2007 Behavioral Risk Factor Surveillance Survey (BRFSS) 
indicate that adults who attended college were significantly more likely to be of normal weight than adults 
who did not finish high school. 

Some research suggests that obesity may have a genetic component. Fifty chromosomal locations on the 
human genome have been identified as potential causal genes. This line of research suggests the potential for 
gene-based interventions that may be effective for treating and preventing obesity. 

Ethnicity is another predictor of obesity. Data from CDC’s National Health and Nutrition Examination Survey 
(NHANES) reveal that blacks and Hispanics are more likely to be obese than whites and that obesity rates are 
lowest in Asians. These disparities may be explained in part by differences in cultural perspectives on weight and 
body image. 

This literature review also identified weight-loss interventions that have proven successful among obese 
people. The majority of these interventions focus on diet and exercise. Obese and overweight children lose 
weight—often while improving their academic performance—when nutritional choices at school improve 
and physical education time increases. Recent research on innovative interventions that focus on the entire 
family or on improving the environment also looks promising.  



Overview
CDC reports that obesity in the United States has risen at an alarming rate over the past 20 years.1 Findings 
from the BRFSS show notable increases in the number of adults who were either overweight or obese, from 51 
percent in 1995 to 63 percent in 2007 (see Figure 1). 2

In early 2008, CDC’s National Center for  
Health Statistics noted that 27 percent of 
adults 20 years or older (close to 60 million 
people) were considered obese, having a 
Body Mass Index (BMI)* of 30 or higher.3 
If current trends continue, the number of 
overweight and obese adults in the United 
States is expected to rise from 66 percent in 
2007 to 75 percent in 2015.4 

Among children and adolescents, the number 
of those who are obese, that is, ranking in the 
95th percentile of growth charts for their age, 
has more than tripled since 1980. Data from 
2003-2004 indicate approximately 19 percent 
of children aged 6-11 years and 17 percent of 
adolescents aged 12-19 years (more than 9 
million 6- to 19-year-olds) are obese.5 

Colorado is doing better than most other 
states in terms of rates of overweight and 
obesity. In 2007, CDC reported that Colorado 

was the only state with an obesity rate of less that 20 percent, while 30 states had obesity rates equal to or 
greater than 25 percent of the population. Three states—Mississippi, Alabama and Tennessee—had obesity 
rates equal to or greater than 30 percent.6 

Excess body fat is associated with an increased risk for developing many medical problems. These include, but 
are not limited to, an increased risk for developing diabetes, hypertension, sleep apnea, gallbladder disease, 
cardiovascular disease and stroke, infertility, depression, complications during pregnancy, certain cancers and 
premature mortality.7 Obesity’s close association with many chronic diseases presents policymakers with a 
number of significant challenges. 

Racial, ethnic and socioeconomic disparities in the prevalence of overweight and obesity exist within the 
general population, especially among individuals and families living in poverty. If the prevalence of obesity 
continues to rise at current rates, certain individuals will be disproportionately affected and place higher 
demands on the health care system. The full magnitude of the social, medical and economic costs of current 
trends are yet to be determined, but it is clear that as the numbers continue to rise, obesity will remain a health 
problem of epidemic proportions that calls for immediate action. 
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* �BMI is a number calculated from a person’s weight and height (weight/height2) and is considered to be a reliable indicator of body fatness.

Figure 1 
Trends in Overweight and Obesity among Adults,  
aged 18 years and older, 1995–2007 2



Contributing Factors
Research points to numerous factors that are associated with being overweight and obese. These include, but 
are not limited to, excess caloric consumption combined with too little caloric expenditure, environments that 
don’t lend themselves to healthy lifestyles, genetics and certain diseases that are associated with excessive 
weight gain.8 The prevalence of obesity has increased at an alarming rate in the United States in a relatively 
short period of time. The largest body of obesity-related research points  primarily to the over-consumption of 
energy- and fat-dense foods and to increasingly sedentary lifestyles as primary causal factors.9 

Caloric Consumption
Over the past two decades, the caloric intake of Americans increased by 19 percent, with much of this increase 
accounted for by “empty calories.” The 2005 Dietary Guidelines for Americans developed by the U.S. Department 
of Health and Human Services (HHS) and the U.S. Department of Agriculture (USDA) provide national nutritional 
guidelines based on existing evidence-based research.10 Overall, a healthy diet requires a high nutrient content 
relative to calories, which is achieved through the consumption of a combination of foods from all basic food 
groups (fruits, vegetables, grains, milk/yogurt/cheese and meat/poultry/fish/dry beans/eggs/nuts). A daily 
intake of about 2,200 calories is used consistently as a benchmark for the maintenance of healthy weight, 
although this recommended caloric intake will differ for individuals based on age, gender and activity level. 
Studies of basic physiology under normal conditions and intervention studies that manipulate these conditions 
have found that weight gain occurs when energy intake exceeds energy output for a prolonged period.11 Thus, 
obesity can be attributed largely to an intake of calories that exceeds caloric expenditures. 

Trends over the last three decades indicate that Americans, on average, consume more calories than they 
expend and get many of their calories from poor food and beverage sources. Between 1979 and 1981, data 
from the Food and Agriculture Organization of the United Nations indicate the average American consumed 
about 3,180 calories per day. This compares with 3,770 calories consumed between 2002 and 2003. This 
represents a 19 percent increase in daily caloric intake, with more Americans consuming foods and beverages 
containing “empty calories.”12 Data from CDC’s NHANES indicate similar trends.  Between 1971 and 2000 a 
statistically significant increase in average energy intake was reported among adults aged 20-74 years, caused 
primarily by a higher consumption of carbohydrates.13
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Figure 2
2000 Food Consumption Compared with Food Guide Pyramid Recommendations14

* Pyramid recommendation based on a sample diet of 2,200 calories.
�** The Food Guide Pyramid does not make a recommendation for added fats and oils.  This recommendation is implied by the 56 percent share of total 
fats accounted for by added fats and oils in the food supply in 2000 and the upper limit of total fat consumption of 73 grams for a 2,200-calorie diet.



As depicted in Figure 2, a study published in 2002 comparing per capita food serving trends with food guide 
pyramid recommendations reported an over-consumption of fat grams and carbohydrates coupled with too 
few servings of fruits and vegetables in the general American population.15 Another study published in 2000 
that included 5,752 adults found that people do not eat enough grains, fruits, vegetables and meats, and 
they eat more fats, oils and sweets than recommended by the USDA.  In addition, one’s perception of food 
group consumption was very different from one’s actual consumption based on food diaries. Adults tend 
to overestimate their consumption of milk products, meat, fruit, eggs and nuts, and underestimated their 
consumption of grains, fruits, oils and sweets.16

Although there is a growing body of research into the dietary risk factors for obesity and the basic physiology 
of energy intake and expenditure, evidence linking the two continues to be weak and inconsistent. This 
may be due partly to the fact that obesity is a multifaceted condition, but also to numerous methodological 
obstacles to studying energy intake. First, most observational studies monitor dietary habits over a relatively 
short period of time, while body weight is the result of diet and exercise habits over a long period of time. 
Second, research shows that overweight and obese individuals under-report their energy intake by about 30 to 
40 percent.17 For these reasons and others, it is difficult to carry out a rigorous study of nutritional intake using 
a personal diary approach for reporting. 

Caloric Expenditure
Most Americans expend fewer calories than they consume, resulting in weight gain over time that can 
contribute to premature mortality, morbidity and poor psychosocial health.18

Guidance from HHS recommends that children, adolescents and adults engage in 60 minutes or more of 
moderate to vigorous physical activity on most days of the week to maintain good health and fitness, as well 
as to prevent chronic disease onset and weight gain.19 Formerly obese individuals have to work even harder. 
An expert panel on obesity found that formerly obese people had to spend 60 to 90 minutes engaging in 
moderately intense physical activity on most days of the week to maintain weight loss. The panel concluded 
that maintaining recommended levels of physical activity throughout the week would require incorporating 
more incidental and leisure time physical activity into one’s daily routine, such as taking the stairs instead of 
the elevator and parking farther away from a destination.20 

Environmental Influences 
An emerging body of literature about the interaction between environmental factors and the increased 
prevalence of overweight and obesity is gaining increased attention. The “built environment,” as this area 
of research is commonly known, focuses on the link between obesity and urban design, land use and 
public transportation planning. Recent research has found that the built environment both facilitates and 
hinders engagement in physical activity in a community setting.21 Communities with public safety concerns, 



uneven and hilly terrain, few recreational facilities or insufficient lighting have been shown to reduce the 
likelihood of people engaging in outdoor physical activity.22 On the other hand, residents of neighborhoods 
with mixed-use residential and commercial buildings that include recreational facilities and high levels of 
“connectivity”—integration of various modes of transportation including pedestrian access—have been found 
to have lower rates of obesity.23

Additionally, research has shown that physical proximity to healthy and affordable food is important to 
maintaining healthy weight. In general, the “food environment” is characterized by access to fresh foods in 
grocery stores, supermarkets and farmers’ markets on the positive side and, on the negative side, too easy 
access to fast-food and take-out venues, both of which use large amounts of saturated fats and sugars.  A  
soon to be published study found a relationship between higher rates of obesity and lack of proximity to a 
supermarket.24 Similarly, a 1991 study found a statistical correlation between the availability of healthy foods 
and self-reported healthy diets among community members.25    

Socioeconomic factors also have been implicated in obesity rates. One marker for this association is that fewer 
supermarkets offering fresh produce and whole grains are located in poor neighborhoods. In a study reported 
in 2002 in the American Journal of Preventive Medicine, researchers geo-coded food markets in Mississippi, North 
Carolina, Maryland and Minnesota. They found that poor neighborhoods had three times fewer supermarkets 
than middle-class neighborhoods, and they had significantly more fast-food restaurants and convenience 
stores.26 Small independent grocers that were more prevalent in low-income neighborhoods and rural areas 
tended to have higher-priced fresh produce of lower quality and were more likely to sell processed and 
energy-dense foods. 

Genetics
While obesity has been largely attributed to environmental and modifiable behavioral factors, researchers  
also are discovering more about the genetic mechanisms that are implicated in the risk of being overweight  
or obese. Studies of families, adoptees and twins have found fatness is one of the most heritable of human 
traits, accounting for 45 to 75 percent of individual variations in BMI.27 In severe cases, where obesity is  
present in multiple family members, multiple genetic markers have been implicated. Additionally, 50 
chromosomal locations linked to obesity have been mapped on the human genome and potential causal 
genes have been identified.28

With a greater understanding of the heritable factors that underlie obesity risk, there is potential for improved 
genetic counseling, enhanced knowledge about the normal physiology of energy balance and the tailoring 
of interventions involving specific diets, exercise regimes, drugs or surgery for obese individuals based on 
their genetic makeup. Scientists at CDC have noted, “The variation in how people respond to the same 
environmental conditions suggests that genes play a role in the development of obesity. This diversity 
occurs even among groups of the same racial or ethnic background and within families living in the same 
environment. All of these observations are consistent with the theory that obesity results from the interaction 
of genetic variation with shifting environmental conditions.”29



Disparities in Obesity Rates

Socioeconomic Status
In general, the lower the income and the less education, the more likely a person is to be overweight or 
obese. Income, education and occupational status are among the primary factors comprising socioeconomic 
status (SES).  Examining each of these factors individually reveals that low education (less than a high school 
education) and low income put individuals at higher risk for obesity. 

For example, in a study published in 2002, researchers found that youth in the United States, Sweden and 
Finland who dropped out of high school were more likely to be obese than those who had completed 
high school.30 Similarly, data from the 2007 BRFSS found that adults who attended at least some college 
were significantly more likely to be of normal weight than adults who did not graduate from high school. 
Additionally, research published in the mid-1980s found that maternal educational attainment impacted 
their children’s nutritional status, as mothers with less education had less knowledge of healthy nutrition, the 
benefits of physical activity and healthy lifestyle choices.31

Various hypotheses have been put forth to explain gender differences in the risk of obesity, particularly for 
lower occupational categories. For example, women in lower-status occupations may have a harder time 
balancing work and parenting, making it difficult to make healthy eating choices and physical activity a high 
priority.32 Women in higher-status jobs report more concern about body image and make attention to diet and 
exercise a higher priority.33

Income plays a role in overweight and obesity in various ways. Children and adults in low-income families 
(annual income less than $25,000) have higher rates of obesity compared with children and adults in higher-
income families (annual income of $75,000 or more).34 Additionally, the higher cost of fresh produce and other 
healthy foods is a barrier to healthy eating among low-income populations.35 Low-income children also are less 
likely to play on sports teams because of the out-of-pocket costs involved for fees, uniforms and equipment.36

In summary, when looking across research findings, the jury is still out as to the ways in which socioeconomic 
factors function as separate and/or unique influences on the risk of overweight and obesity as opposed to the 
interactions that exist between them.37,38 For example:

A 2007 study of young adults found that BMI was negatively related to income and education for women ••
but had a positive relationship for men.39 

Data from the 1999-2000 NHANES found that less-educated adults had a higher prevalence of obesity  ••
than their more educated counterparts, with the exception of black women. Black women with less 
than a high school education had lower rates of obesity when compared with black women with higher 
educational attainment.40 

The 1999-2000 NHANES also found that women with lower occupational status* appeared to face an ••
increased risk for obesity, although men in lower-status jobs did not.41  

The true association between individual SES factors and obesity is unclear, as obesity may adversely affect 
one’s opportunities for higher education, occupational attainment, marriage and earnings potential or the 
relationship could be emanating from the other direction, that is, living in poverty could be a strong predictor 
of becoming overweight or obese.42

* Occupational status was classified into one of the following categories, in descending order: professional, managerial, skilled non-manual, skilled manual 
and unskilled manual.



Ethnicity and Race
Overweight and obesity are more common in blacks and Hispanics than in whites and Asians. Data from 
NHANES, the BRFSS and the National Longitudinal Study of Adolescent Health all report similar disparities in 
obesity rates among various racial and ethnic groups in the United States, especially among women. Data 
from the 2003-2004 NHANES show that adult blacks had the highest prevalence of overweight and obesity 
(76.1 percent), followed by Mexican Americans (75.8 percent) and whites (64.2 percent). These data reveal that 
minority population groups had a higher prevalence of overweight and obesity than whites by almost 10 
percentage points.43 For the 1999-2002 period the combined prevalence of overweight and obesity in adult 
black women was 20 percentage points higher than among white women (77 percent vs. 57 percent). These 
disparities are especially stark when looking within certain age-groups. More than 80 percent of black women 
aged 40 years or older were overweight or obese, with more than half of them classified as obese.44 

The 2001 BRFSS data found that Asian Americans had the lowest rate of obesity among racial and ethnic 
groups, with a rate of 5 percent versus the average of 30 percent in other groups.45 Native Americans had 
obesity rates similar to blacks and Pacific Islanders (34 percent, 35 percent and 33 percent, respectively). 
Although Asian Americans had considerably lower rates, significant differences were found among Asian 
groups—Native Hawaiians and Samoans had much higher rates of obesity than all other Asian groups.46 

Although the rates of overweight and obesity vary across racial and ethnic groups, trends over the past three 
decades suggest that the increasing prevalence of obesity is distributed across all population groups.

It is interesting to note that Asians born in the United States were four times more likely to be obese than their 
foreign-born counterparts, supporting a general trend that the prevalence of obesity among the foreign born 
rises with each year spent in the United States. Similar findings were reported among youth in the National 
Longitudinal Study of Adolescent Health.47

As with adults, racial disparities exist among children. Data from the 2003-2004 National Child Health Survey, which 
includes children aged 5-18 years, found that overweight and obese children were more likely to be black and 
Hispanic as opposed to white (49 percent, 44 percent and 32 percent, respectively).48 When looking at male and 
female differences, Hispanic boys and black girls had the highest rates of obesity.49 Black children were found to 
have a 50 percent increased incidence of overweight and/or obesity when compared with white children, while 
Hispanic children had a 30 percent increased incidence of obesity compared with white children.50 

The reasons for racial and ethnic differences in overweight and obesity rates are complex, but a growing 
body of evidence points to lifestyle, acculturation, cultural beliefs and practices, and SES factors as important 
explanatory factors.51 Studies have shown that both Hispanic and Asian/Pacific Islander immigrants are more 
likely to become obese the longer they live in the United States, suggesting that acculturation and exposure to 
unhealthy foods and environments may be at play.52 

Additionally, attitudes about body image differ across cultures, partially explaining racial and ethnic differences 
in body weight. Being overweight has not been found to be associated with low self-esteem among black 
adolescents, but it has among Hispanic and white adolescents.53 Findings from the 1999 Youth Risk Behavior 
Survey show that white high school students were more likely to report exercising to lose or maintain their 
weight than their black and Hispanic counterparts.54 Racial and ethnic differences in overweight and obesity 
rates among youth also have been attributed to SES factors, as black and Hispanic families are three times 
more likely than whites to live in poverty.55 



Health Conditions Associated with Obesity

Hypertension
Population-based studies have shown an individual’s BMI can be a significant risk factor for high blood 
pressure (hypertension).56 Data from the 1988-1994 NHANES indicate that the risk for high blood pressure 
among individuals with a BMI higher than 30 is approximately two times higher for both men and women 
compared with those with a BMI lower than 25. Findings from the Nurses’ Health Study report that an increase 
of one point in BMI translated into a 12 percent increased risk of developing hypertension. For example, a 
weight gain of more than 55 pounds increased a woman’s risk for hypertension five-fold compared with 
women who gained from five to 11 pounds.57 The finding that a strong relationship exists between obesity 
and hypertension is consistent; what is still under investigation is the specific mechanism of this relationship 
and to what extent weight loss can control or reverse high blood pressure.

Hypertension is not limited to obese adults; the formerly rare condition of pediatric hypertension has 
increased as the number of overweight children has increased. Studies show that overweight and obese 
children have a higher prevalence of hypertension compared with normal-weight children, regardless of race, 
gender or age.58 Obese children are at an approximate three-fold higher risk for hypertension than non-obese 
children, although the risk of hypertension in children has been shown to increase as the entire range of BMI 
values increase.59 

Asthma
Similar to the rise in obesity prevalence, there has been a rapid rate of growth in the prevalence of asthma 
over the past three decades in the United States. According to CDC, 8 percent of adults had asthma in 2007—a 
163 percent increase since 1970.60 The relationship between obesity and asthma is under investigation. Several 
studies suggest that being obese increases the risk of developing asthma and the severity of common asthma 
by affecting lung capacity and inducing airway inflammation.61,62 On the other hand, patients with severe 
asthma show a 16-fold increased risk of obesity compared with those with mild asthma.63 

A number of studies have found gender differences in asthma incidence among obese individuals. One study 
using data from the Canadian National Population Health Survey found that females aged 12-24 years who 
had a BMI greater than or equal to 28 had a 50 percent increased risk of developing asthma when compared 
with females with a BMI of 20 to 25; no significant differences were found among males.64 These findings are 
consistent with other studies conducted in New York, Great Britain and Canada.65 A possible explanation for 
the stronger association between obesity and asthma among women is the role that female sex hormones 
play in developing asthma and how they might contribute to the tendency to become obese.66 



Cardiovascular Disease
Research on the link between obesity and cardiovascular disease (CVD) reveals two distinct findings. First, many 
of the same risk factors associated with obesity are also major risk factors for CVD, including hypertension, 
diabetes and high cholesterol.67 Second, there is potentially a direct physiological association between the 
two. Part of the direct relationship between obesity and CVD stems from increased cardiac workload. Excessive 
fat tissue requires a greater blood supply, which increases cardiac workload. When the heart is forced to work 
harder, cardiac events may occur and symptoms can emerge. 

A study that looked at 26-year follow-up data from the Framingham Heart Study found that obesity was an 
independent risk factor for CVD.68,69 Further, the Nurses’ Health Studies found that women with a BMI of 25 
to 29 experienced a two-fold increased risk for coronary heart disease and those with a BMI greater than 29 
had a three-fold increased risk when compared with women with a BMI under 25. Similar results were found 
among men. As with hypertension, each gain of one BMI point increases by 10 percent the risk for coronary 
heart disease.70  Research is underway exploring the relationship between childhood obesity and CVD. There 
is growing support for the hypothesis that children with high BMIs are at increased risk for developing the 
precursors to CVD and therefore are at greater risk of developing CVD in adulthood.71,72

Diabetes
In light of the consistent research finding that a strong link exists between diabetes and obesity, the term 
“diabesity” has recently emerged to express the primary role obesity plays as a risk factor for the onset of type 
2 diabetes. BMI, waist circumference and waist-to-hip ratio have been shown to be independent risk factors for 
the onset of type 2 diabetes.73 As with the increase in obesity rates over the past two decades, the prevalence 
of diabetes also has risen. An estimated 23.5 million Americans, or 10.7 percent of the U.S. population aged 20 
years and older, is estimated to have diabetes.74 

A report from the Nurses’ Health Study indicates that female patients with a BMI at or above 31 face a more 
than 40-fold increased risk for developing type 2 diabetes. Moreover, changing body weight has been shown 
to be a strong predictor of obesity risk. Researchers have found that a gain of 44 pounds or more for adult 
women results in a 12-fold increased risk for developing diabetes, while a loss of 44 pounds in obese women 
was shown to lower their risk by 87 percent. 

The Professionals Health Study found a similar relationship for men. With a BMI at or above 35, the risk for 
developing diabetes among men was 42 times higher than for men with a BMI lower than 23. Weight change 
also increased risk—a 33-pound weight gain after the age of 21 increased the risk for diabetes by 3.4 times 
compared with men that remained around their weight at age 21.75 Excessive weight gain has also been shown 
to affect the body’s ability to regulate insulin.76



Financial Burden of Overweight and Obesity
Annual medical expenditures for obese people are up to 37 percent higher than for normal-weight people. With 
the sharp rise in obesity rates over the past two decades, concern about the personal and societal costs of the 
epidemic has received increased attention from researchers, employers and policymakers. Poor diet and physical 
inactivity, leading to obesity and its associated conditions, is the second most preventable cause of death in the 
United States after smoking and it is a major cause of morbidity and disability.77 More than 400,000 deaths per 
year are attributable to chronic diseases and complications resulting from obesity.78 Economist Kenneth E. Thorpe 
and colleagues estimate that increases in obesity prevalence alone account for 12 percent of the overall growth in 
health care spending.79

One analysis of data from the 1987 National Medical Expenditure Survey and the 2001 Medical Expenditure 
Panel Survey (MEPS) found that obesity accounted for more than 38 percent of the growth in spending for 
diabetes, 22 percent of the growth in spending for hyperlipidemia (high cholesterol) and 41 percent of the 
growth in spending for heart disease.80 Another study using nationally representative data from the 1997-
1998 Healthcare for Communities Survey found that obese adults aged 18-65 years incurred annual medical 
expenditures that were 36 percent higher than the expenditures of normal-weight people.81 Combining data 
from the 1998 MEPS and the National Health Interview Survey, researchers found that the average increase in 
annual medical expenditures associated with obesity was 37 percent ($732).82

Moreover, a 2004 study that compared the use of health care resources by obese and normal-weight 
individuals found that obese patients had higher hospitalization rates, prescription drug use and outpatient 
visits compared with normal-weight individuals. Further, obese individuals used more cardiovascular, intranasal 
allergic rhinitis, asthma, ulcer, diabetes, thyroid and analgesic drugs than individuals of normal weight.83 

Like obesity itself, health care costs associated with obesity vary by age and race. Using 1998 MEPS data, 
researchers found that expenditures related to higher BMI rose dramatically among white and older adults but 
not among blacks or those younger than 35 years.84

Expenditures have also shown to vary according to degree of obesity. One study found that morbidly obese 
individuals, those with a BMI equal to or greater than 40, incurred $1,400 more in annual expenses than those 
with a BMI greater than or equal to 30 or less than 35. Morbidly obese adults had hospital expenditures that 
were twice as high as normal-weight adults; excess costs among morbidly obese adults resulted from greater 
expenditures for office visits, outpatient hospital care and prescription drug expenses when compared with 
normal-weight, overweight and obese adults.85 

Additionally, as invasive methods to treat obesity become more widespread, the costs of obesity will rise 
even more. Between 1998 and 2002, bariatric surgery, which costs between $15,000 and $30,000, rose by 
400 percent and hospital costs associated with these surgeries grew six-fold, to $948 million in 2002.86 While 
bariatric surgery has the potential to decrease downstream costs, in the short run, it will increase the costs 
associated with treating morbidly obese individuals. 



In addition to the direct costs associated with obesity, an estimated $64 billion in costs were incurred by 
private business in 1998 due to the indirect costs resulting from premature mortality, decreased years of 
disability-free life before retirement and absenteeism at work. These obesity-related expenditures included 
$2.4 billion in paid sick leave, $1.8 billion in life insurance payments and $800 million in disability insurance 
payments.87 Another study published in 1998 found that obese employees were twice as likely to experience 
high levels of absenteeism* and almost twice as likely to experience moderate levels of absenteeism** as 
normal-weight workers.88 Further, obese women were found to be 2.5 times more likely to face long-term 
unemployment and were 60 percent more likely to report low individual or household income compared with 
women with a BMI of 20 to 25.89 

Policy and Community Interventions
The World Health Organization’s 2003 technical report, Diet, Nutrition and the Prevention of Chronic Diseases, 
states that sedentary lifestyles and high intakes of energy-dense, micronutrient-poor foods, intense marketing 
of these unhealthy foods, fast-food outlets, high intakes of sugar-sweetened soft drinks and fruit juices, 
and adverse SES conditions have increased the prevalence of obesity worldwide. The report also states that 
regular physical activity, breast-feeding, a high intake of dietary fiber, and home and school environments that 
support healthy food choices for children decrease the risk of obesity.90 

Recent reviews of obesity research have found the existing body of evidence-based research on the 
effectiveness of interventions aimed at the prevention and reduction of obesity is surprisingly scant and 
provides limited evidence on which to base policy recommendations.91,92 The Institute of Medicine’s (IOM) 
2007 Study Committee on Prevention of Obesity in Children and Youth concluded that the obesity epidemic 
in children and adults is so severe that immediate actions are warranted based on “the best available 
evidence—as opposed to waiting for the best possible evidence.”93 

Some advocates argue that resources should be targeted at preventing children and adolescents from 
becoming overweight. Proponents of this position point to the evidence that behavior changes in childhood 
will yield longer-lasting results by avoiding costly chronic diseases that have their origins in childhood and 
adolescence, and that schools therefore should be the prime target for obesity-related interventions.94,95 

Others argue that more resources should be aimed at adults because, as a group, they represent the sharpest 
rate of increase in the incidence of obesity and the highest economic burden (both direct and indirect costs). 
Finally, others argue that obesity prevention aimed at young adults will have the greatest benefit because this 
is a time when many lifestyle changes occur, such as settling down to buy a house, getting married, starting a 
family or working in a more sedentary job, and that these life decisions will likely influence the dietary choices 
and physical activity levels that ultimately affect the entire family.96  

Adult-focused Interventions 
The majority of interventions aimed at reducing overweight and obesity in the adult population have focused 
on dietary intake and physical activity, although interventions that incorporate both physical activity and 
nutritional counseling have proven more effective in preventing weight gain and obesity than changing diet 
or activity level alone.97 Numerous randomized case-control trials involving obese adults have found that 

* Defined as seven or more absences due to illness per six months. 
** Defined as three to six absences due to illness per six months.



individual and group interventions that are sustained over time are more likely to be effective than time-
limited, single-intervention strategies.98 

The Women’s Health Initiative Dietary Modification trial involved 50,000 postmenopausal women who were 
assigned to either an intervention or control group. The intervention group was provided group and individual 
dietary counseling sessions to decrease fat intake and increase vegetable, fruit and grain consumption. This 
intervention resulted in significantly lower BMI scores after one year and at 7.5 years post-intervention when 
compared with the control group that received diet-related education materials only.99 

Few studies have attempted to modify the environment to promote healthy eating choices. An exception is 
research conducted in Great Britain, which found that community-level food access interventions, such as 
increasing the availability of fresh produce at affordable prices in low-income neighborhoods, were as or more 
important than simply providing health and nutrition education.100 

In 2001, the Surgeon General released recommendations calling for policy changes that would encourage 
employers to provide facilities and opportunities for physical activity in the workplace and promote 
reimbursement for the prevention and treatment of obesity.101 A recent study of 1,139 workers who 
participated in the Research Triangle Institute telephone survey evaluated views about workforce policies 
aimed at treating and preventing adult obesity.102 Eighty-five percent of respondents indicated they would 
favor a policy that offered employers tax breaks if they provided exercise facilities in the workplace. Another 
73 percent favored requiring health insurers to cover obesity treatment and prevention; 72 percent indicated 
they would favor beneficiary discounts by employers or health insurers as incentives for workers to maintain or 
make progress toward a healthier weight. 

Child-focused Interventions  
The 2007 IOM Study Committee and CDC’s Guide to Community Preventive Services Task Force reviewed 
evidence for the efficacy of school-based interventions. Since most children spend approximately 180 days in 
school per year, six or more hours per day, school-based interventions provide a unique opportunity to reach 
the majority of children.  

In 2007, more than 30.5 million children participated in a school lunch program, resulting in 187 billion lunches 
served over the course of one year.103 Modifying or replacing the types of food available at school has gained 
traction in recent years, yet there is limited evidence that changes in school food selection has led to changes 
in students’ weight and/or fatness.104 

State policymakers have introduced bills to establish nutritional standards in the schools or to limit the 
availability of the empty-calorie food selections sold on school campuses. These efforts have come up against 
formidable obstacles, with only 13 percent of 200 bills introduced passing between 2003 and 2005.105 Some 
resistance to these bills has come from schools that fear losing an important source of revenue from the food 
and beverage companies. Further, critics argue that the state government should not interfere with decisions 
under the purview of local school districts and parents.

In addition to nutrition, the school environment offers a unique venue to promote physical activity through 
physical education (PE) classes, recess, competitive and noncompetitive organized sports, and other programs 
such as dance clubs. The 2007 IOM Study Committee recommended that schools provide students with 30 
minutes of PE per day, just half of the 60 minutes per day recommended in current public health guidelines.106 
Researchers observing the activity of children in third grade classes across 10 different schools found that 



these children averaged two PE classes per week, each lasting about 33 minutes; only 6 percent of children 
attended PE every day. During these classes, only five minutes on average were spent in vigorous activity while 
12 minutes were spent in moderate-to-vigorous activity.107  

Similar findings from other research indicate the amount of physical activity in PE classes is often below the 
levels recommended by national health objectives.108 Similar to the resistance met when trying to change 
school nutritional guidelines or banning certain types of junk food from schools, of the more than 160 bills 
in state houses across the country focused on PE requirements introduced between 2003 and 2005, only 16 
percent passed. Imposing state PE mandates on local school districts when they are already strapped with 
testing requirements and a lack of resources to meet competing demands were some of the reasons people 
opposed the bills.109

One state level policy intervention, Senate Bill 530, was passed by the Texas State House of Representatives and 
signed into law in June 2007. Some of the goals of this bill are to measure fitness levels and obesity prevalence 
among all Texas children in grades three through 12; assess fitness levels relative to academic achievement, 
absenteeism, obesity, discipline problems and school lunch programs; and implement a mandatory PE 
program in grades K through 8. The Cooper Institute in Dallas was chosen to complete the testing protocol 
using the FITNESSGRAM®, a program that assesses aerobic capacity, body composition, muscular strength, 
endurance and flexibility, and outcomes.110 

The El Paso School District implemented the testing and physical education requirement and has had 
remarkable results—70 percent of girls and 56 percent of boys in the third grade passed all six tests of the 
FITNESSGRAM compared with a state average of 32 percent for girls and 28 percent for boys.111 Fundraising is 
currently underway to hire trained professionals to implement the new legislative requirements, and health 
care leaders and policymakers are hopeful they can achieve fitness improvements statewide, similar to those 
achieved in the El Paso School District. 

In another school-based intervention, researchers found a 50 percent reduction in the incidence of overweight 
children among schools that implemented school self-assessment, nutrition education, uniform nutrition 
policies, social marketing and parent outreach. The prevalence of overweight children was reduced by 10 
percent in the study schools, while control schools saw the prevalence increase by 26 percent.112

In addition to interventions that focus on school nutrition and physical activity, programs targeted at reducing 
sedentary time for children outside of school also have shown promising results. One study, in which 21 
fourth and fifth graders with a BMI at or above the 85th percentile were enrolled in an after-school soccer 
team, the program was found to be feasible, acceptable and efficacious for weight reduction. Compared 
with overweight and obese children who were enrolled only in a health education program, the children on 
the soccer team had significant decreases in BMI after three and six months and significant increases in daily 
moderate and vigorous physical exercise at three months. In addition to weight loss, the children on the soccer 
team reported having fun and making new friends, as well as increased self-esteem and self-confidence. 
Interventions such as this one offer a different model than the current sports environment that is based 



primarily on competition and athleticism. The study found that overweight children not previously exposed to 
team sports enjoyed and participated in a program specifically designed for them.113 

Family-focused Interventions 
Targeting the entire family for obesity prevention is another strategy garnering increased attention.114 

The National Institutes of Health recommended the development and evaluation of comprehensive “trans-site” 
interventions as effective ways to prevent obesity among school-aged children and teens.115 The trans-site 
approach involves schools, health care providers and other organizations that serve the same students. 
These groups and individuals collaborate in the sharing of information and resources so that children and 
their families have more opportunities to learn healthy food habits and engage in physical activity in a safe 
environment. The 2007 IOM Study Committee recommended that schools make physical activity facilities 
such as fields, pools and gymnasiums and community centers available during after-school hours for enrolled 
and non-enrolled students and their families. These kinds of collaborations and “open door” models can be 
especially important for children who live in unsafe neighborhoods and whose parents are resistant to letting 
their children engage in physical activity outside school hours or in unsupervised settings.116

Environment-focused Interventions
Addressing environmental risk factors in the obesity epidemic can take many formsfrom improving the 
“built environment” to increasing access to affordable fresh food. The Robert Wood Johnson Foundation 
invested in Active Living Research and Healthy Eating Research Programs and designated up to $800,000 in 
2008 to support research that will identify promising policy and environmental strategies to increase physical 
activity, promote healthy eating and prevent obesity across the nation.117  

One example of an environmental intervention is the recently completed “Big Dam Bridge” that spans the 
Arkansas River between Little Rock and North Little Rock, Arkansas. Said to be the longest bridge built 
specifically for pedestrians and bicyclists in the United States, it is intended to encourage physical activity to 
help prevent children from becoming overweight and obese and to promote healthy lifestyles.118

A grassroots example of an intervention designed to increase affordable and healthy produce in a low-income 
neighborhood is the Quality Community Council (QCC) Urban Farm located in Charlottesville, Va. QCC is a citizen-
controlled community coalition dedicated to improving the quality of life in Charlottesville’s most challenged 
neighborhoods. In 2007, the coalition received funding to establish urban vegetable farms totaling one-third of an 
acre. Tended by a professional farmer with the help of more than 100 volunteers, the garden has helped more than 
40 low-income families improve their diets with fresh vegetables harvested in their own backyards, while learning 
about food security, nutrition and wellness, and how to be better environmental stewards.119 



Centers for Disease Control and 1.	
Prevention (CDC). U.S. Obesity Trends 
1985-2007. http://www.cdc.gov/
nccdphp/dnpa/obesity/trend/maps/
index.htm 

Centers for Disease Control 2.	
and Prevention (CDC). National 
Behavioral Risk Factor Surveillance 
System, 1995-2007.  http://apps.nccd.
cdc.gov/brfss/

Centers for Disease Control and 3.	
Prevention (CDC). Obesity 2008. 
http://www.cdc.gov/nchs/data/nhis/
earlyrelease/200809_06.pdf

Wang Y. and Beyodoun M. (2007). 4.	
The Obesity Epidemic in the 
United States—Gender, Age, 
Socioeconomic, Racial/Ethnic, 
and Geographic Characteristics: 
A Systematic Review and Meta-
Regression Analysis. Epidemiologic 
Reviews 29:6-28.

Centers for Disease Control and 5.	
Prevention (CDC). National Center 
for Health Statistics. Prevalence 
of Overweight among Children 
and Adolescents: United States, 
2003-2004. http://www.cdc.gov/
nchs/products/pubs/pubd/hestats/
overweight/overwght_child_03.htm

CDC, U.S. 2003-04 Obesity Trends.6.	

Khaodhiar L., K.C. McCowen and G.L. 7.	
Blackburn. (1999). “Obesity and Its 
Comorbid Conditions.” Obesity;  
2; 17-31.

CDC, U.S. 2003-04 Obesity Trends. 8.	

Martinez, A. (2000). “Body-weight 9.	
Regulation: Causes of Obesity.” 
Proceedings of the Nutrition Society: 
59:337-345.

U.S. Departments of Health and 10.	
Human Services and Agriculture. 
The Report of the Dietary Guidelines 
Advisory Committee on Dietary 
Guidelines for Americans 2005. http://
www.health.gov/DietaryGuidelines/
dga2005/report/

Jebb, S.A. (2007). “Dietary 11.	
Determinants of Obesity.” Obesity 
Review 8: 93-97.

Food and Agriculture Organization 12.	
of the United Nations. United States 
Country Profile. http://www.fao.org/
statistics/yearbook/vol_1_2/pdf/
United-States-of-America.pdf

Centers for Disease Control 13.	
and Prevention (2004) Trends 
in the Intake of Energy and 
Macronutrients—United States, 
1971-2000.  MMR Weekly 53(04):80-82.  
http://www.cdc.gov/mmwr/preview/
mmwrhtml/mm5304a3.htm

Figure adapted from Putnum J., J. 14.	
Allshouse and L. Kantor. (2002). “U.S. 
per Capita Food Supply Trends: More 
Calories, Refined Carbohydrates and 
Fats.” Food Review 25(3): 2–15.

Ibid.15.	

Basiotis P., M. Lino, and J. Dinkins 16.	
(2000). Consumption of Food Group 
Servings: People’s Perceptions vs. 
Reality.  USDA Center for Nutrition 
Policy and Promotion Insight 20 
http://www.cnpp.usda.gov/
Publications/NutritionInsights/
Insight20.pdf

Astrup, A. (1999). “Macronutrient 17.	
Balances and Obesity: The Role of 
Diet and Physical Activity.” Public 
Health Nutrition 2(3): 341-347.

Saris, W.H., S.N. Blair, M.A. van Baak, 18.	
S.B. Eaton, P.S. Davies, L. Di Pietro, M. 
Fogelholm, A. Rissanen, D. Schoeller. 
B. Swinburn. A. Tremblay, K.R. 
Westerterp and H. Wyatt H. (2003). 
“How Much Physical Activity Is 
Enough to Prevent Unhealthy Weight 
Gain?” “Outcomes of the IASO 1st 
Stock Conference and Consensus 
Statement.” Obesity Reviews 4:101-114.

U.S. Departments of Health and 19.	
Human Services and Agriculture. 
Dietary Guidelines for Americans. 
(Retrieved August 2008 from: http://
www.health.gov/DietaryGuidelines/
dga2005/document/default.htm

Saris, et al. “How Much Physical 20.	
Activity Is Enough?” 

Booth, K. M. Pinkston and C. Walker. 21.	
(2005). “Obesity and the Built 
Environment.” Supplement to the 
Journal of the American Dietetic 
Association 105: S110-S117.

Saelens, B.E., J.F. Sallis and L.D. Frank. 22.	
(2003). “Environmental Correlates of 
Walking and Cycling: Findings from 
the Transportation, Urban Design 
and Planning Literatures.” Annals of 
Behavioral Medicine 25:80-91.

Booth, et al. “Obesity and the  23.	
Built Environment.”

Morland, K., A.V. Diez-Roux and S. 24.	
Wing. (In press). “The Influence of 
Supermarkets and Other Stores 
on Obesity.” American Journal of 
Preventative Medicine.

Cheadle A., B.M. Psaty, S. Curry, E. 25.	
Wagner, P. Diehr, T. Koepsell and A. 
Kristal. (1991). “Community-Level 
Comparisons between the Grocery 
Store Environment and Individual 
Dietary Practices.” Journal of 
Preventative Medicine 20:250-261.

Morland, K., S. Wing, A.V. Diez-Rouz 26.	
and C. Poole. (2002). “Neighborhood 
Characteristics Associated with the 
Location of Food Stores and Food 
Service Places.” American Journal of 
Preventive Medicine 22:23-29.

Stunkard, A.J., J.R. Harris, N.L. 27.	
Pedersen and G.E, McClearn. (1990). 
The Body Mass Index of Twins 
Who Have Been Reared Apart. New 
England Journal of Medicine 322: 
1483–1487.

Centers for Disease Control and 28.	
Prevention (CDC). National Office 
for Public Health Genomics. (2007) 
Obesity and Genetics: A Public 
Health Perspective. (retrieved August 
2008 from:  http://www.cdc.gov/
genomics/training/perspectives/
files/obesedit.htm

Ibid. 29.	

Wardle J., J. Walle and M. Jarvis. 30.	
(2002). “Sex Differences in the 
Association of Socioeconomic Status 
with Obesity.” Research and Practice 
92:1299-1304.

Cochrane, S.H., J. Leslie and D.J. 31.	
O’Hara. (1982). “Parental Education 
and Child Health: Intracountry 
Evidence.” Health Policy and Education 
2:213-250.

Cochrane, et al. (1982). “Parental 32.	
Education and Child Health.”

Resources



Wardle et al. (2002). “Sex Differences 33.	
in the Association of Socioeconomic 
Status with Obesity.”

Colorado Health Institute analysis 34.	
of 2007 Behavior Risk Factor 
Surveillance Survey, Centers for 
Disease Control and Prevention.

Drewnowski, Adam, and S.E. Specter. 35.	
(2004). “Poverty and Obesity: The 
Role of Energy Density and Energy 
Costs.” American Journal of Clinical 
Nutrition 79:6-16.

Cochrane, et al. (1982). “Parental 36.	
Education and Child Health.”

Wang, Y., and M. Beydoun. (2007). 37.	
“The Obesity Epidemic in the 
United States—Gender, Age, 
Socioeconomic, Racial/Ethnic, 
and Geographic Characteristics: 
A Systematic Review and Meta-
Regression Analysis.” Epidemiologic 
Reviews 29:6-28.

Ball, K., G. Mishra and D. Crawford. 38.	
(2002). “Which Aspects of 
Socioeconomic Status Are Related to 
Obesity among Men and Women?” 
International Journal of Obesity  
26: 559-565.

Wang and Beydoun. (2007).  39.	
“The Obesity Epidemic in the  
United States.” 

Wardle, et al. (2002). “Sex Differences 40.	
in the Association of Socioeconomic 
Status with Obesity.”

Ibid.41.	

Ball, et al. (2002). “Which Aspects of 42.	
Socioeconomic Status Are Related to 
Obesity among Men and Women?”

Wang, et al. (2007). “The Obesity 43.	
Epidemic in the United States.”

Ibid. 44.	

McNeely, M.J, and E.J. Boyko. (2004). 45.	
“Type 2 Diabetes Prevalence in Asian 
Americans: Results of a National 
Health Survey.” Diabetes Care 
27:66-69.

Wang, et al. (2007). “The Obesity 46.	
Epidemic in the United States.”

Ibid.47.	

Lutfiyya M., R. Garcia, C. Dankwa, 48.	
T. Young and M. Lipsky. (2008). 
“Overweight and Obese Prevalence 
Rates in African American and 
Hispanic Children: An Analysis of 
Data from the 2003-2004 National 
Survey of Children’s Health.” Journal 
of the American Board of Family 
Medicine 21:191-199.

Institute of Medicine. (2004).  49.	
“Childhood Obesity in the 
United States: Facts and 
Figures.” http://www.iom.edu/
Object.File/Master/22/606/
FINALfactsandfigures2.pdf

Lutfiyya, et al. “Overweight and 50.	
Obese Prevalence Rates in African 
American and Hispanic Children.”

Ibid. 51.	

Popkin, B., and J.R. Udry. (1997). 52.	
“Adolescent Obesity Increases 
Significantly in Second and Third 
Generation U.S. Immigrants: The 
National Longitudinal Study of 
Adolescent Health.” The Journal of 
Nutrition 128:701-706.

Haas, et al. “The Association of Race, 53.	
Socioeconomic Status and Health 
Insurance Status with the Prevalence 
of Overweight.”

Kann L., S. Kinchen, B. Williams, J. 54.	
Ross, R. Lowry, J. Grunbaum and L. 
Kolbe. (2000). “Youth Risk Behavior 
Surveillance—United States, 1999. 
State and Local YRBSS Coordinators.” 
Journal of Scholastic Health  
70:271-285.

Haas, et al. “The Association of Race, 55.	
Socioeconomic Status and Health 
Insurance Status with the Prevalence 
of Overweight.”

Brown, C., M. Higgins, K. Donato, F. 56.	
Rohde, R. Garrison, E.Obarzanek, N. 
Ernst and M. Horan. (2000). “Body 
Mass Index and the Prevalence of 
Hypertension and Dyslipidemia.” 
Obesity Research 8:605-619.  

Khaodhiar, et al. “Obesity and Its 57.	
Comorbid Conditions.”

Sorof, J. and Daniels S. (2002).  58.	
“Obesity Hypertension in Children: 
A Problem of Epidemic Proportions” 
Hypertension 40:441-447.

Ibid. 59.	

Centers for Disease Control and 60.	
Prevention (CDC). Behavioral Risk 
Factor Surveillance System (2007).  
“Adults who have been told they 
currently have asthma.” Retrieved 
August 2008 from: http://apps.nccd.
cdc.gov/brfss/display.asp?cat=AS&yr
=2007&qkey=4416&state=UB

Beuther, D., S. Weiss and R. 61.	
Sutherland. (2006). “Obesity and 
Asthma.” American Journal of 
Respiratory and Critical Care Medicine 
174:112-119.

Shore, S., and R. Johnston. (2006). 62.	
“Obesity and Asthma.” Pharmacology 
and Therapeutics 110:83-102.

Akerman, M., C. Calacanis and M. 63.	
Madsen M. (2004). “Relationship 
Between Asthma Severity and 
Obesity.” Journal of Asthma 
41:521-526. 

Chen, Y., R. Dales, K. Breithaupt, and 64.	
D. Krewski. (2002). “Increased Effects 
of Smoking and Obesity on Asthma 
among Female Canadians: The 
National Population Health Survey, 
1994-1995.” American Journal of 
Epidemiology 150:255-262.

Chen, Y., R. Dales, M. Tang and 65.	
D. Krewski. (2002). ” Obesity May 
Increase the Incidence of Asthma in 
Women but Not in Men: Longitudinal 
Observations from the Canadian 
National Population Health Surveys.” 
American Journal of Epidemiology 
155:191-197.

Ibid. 66.	

Centers for Disease Control and 67.	
Prevention. Heart Disease Risk 
Factors. (Retrieved August 2008 from  
http://www.cdc.gov/HeartDisease/
risk_factors.htm).

Hubert, H., M. Feinleib, P. McNamara 68.	
and W. Castelli. (1983). “Obesity 
as an Independent Risk Factor for 
Cardiovascular Disease: A 26-year 
Follow-up of Participants in the 
Framington Heart Study.” Circulation: 
Journal of the American Heart 
Association 67:968-977.

The National Heart, Lung and Blood 69.	
Institute. (1984). “The Nature of the 
Relationship between Obesity and 
Cardiovascular Disease.” International 
Journal of Cardiology 6:268-274.



Khaodhiar, et al. “Obesity and Its 70.	
Comorbid Conditions.”

Beilin, L., and R. Huang. (2008). 71.	
“Childhood Obesity, Hypertension, 
the Metabolic Syndrome and Adult 
Cardiovascular Disease.” Clinical 
and Experimental Pharmacology and 
Physiology 35:409-411.

Freedman, D., L. Khan, W. Dietz, S. 72.	
Srinivasan and G. Berenson. (2001). 
“Relationship of Childhood Obesity 
to Coronary Heart Disease Risk 
Factors in Adulthood: The Bogalusa 
Heart Study.” Pediatrics 108:712-718. 

Meisinger, C., A. Doring, B. Thorand, 73.	
M. Heier and H. Lowel. (2006). “Body 
Fat Distribution and Risk of Type 2 
Diabetes in the General Population: 
Are There Differences between Men 
and Women?” The American Journal 
of Clinical Nutrition 84:483-489. 

Centers for Disease Control and 74.	
Prevention (CDC). (2007). National 
Diabetes Fact Sheet. (Retrieved July 
2008 from: http://www.cdc.gov/
diabetes/pubs/factsheet07.htm).

Khaodhiar, et al. “Obesity and Its 75.	
Comorbid Conditions.” 

Kahn, S., R. Hull and K. Utzschneider. 76.	
(2006). “Mechanisms Linking Obesity 
to Insulin Resistance and Type 2 
Diabetes.” Nature 444:840-847.

Wee, C., R. Phillips, A. Legedza, R. 77.	
Davis, J. Soukup, G. Colditz and 
M. Hamel M. (2005). “Health Care 
Expenditures Associated with 
Overweight and Obesity Among U.S. 
Adults: Importance of Age and Race.” 
American Journal of Public Health  
95: 159-165.

Finkelstein, E., C. Ruhm and K. Kosa. 78.	
(2004). “Economic Causes and 
Consequences of Obesity.” Annual 
Reviews of Public Health 26: 239-257. 

Thorpe, K., C. Florence, D. Howard 79.	
and P. Joski. (2004). “The Impact of 
Obesity on Rising Medical Spending.” 
Health Affairs. Web Exclusive 
pp.480-486.

Ibid. 80.	

Finkelstein, et al.  ”Economic Causes 81.	
and Consequences of Obesity.” 

Ibid. 82.	

Raebel, M., D. Malone, D. Conner, 83.	
S. Xu, J. Porter and F. Lanty. (2004). 
“Health Services Use and Health 
Care Costs of Obese and Non-obese 
Individuals.” Archives of Internal 
Medicine 164: 2135-2140.

Wee, et al. “Health Care 84.	
Expenditures.”

Arterburn, D.E., M. Maciejewski and 85.	
J. Tsevat. (2005). “Impact of Morbid 
Obesity on Medical Expenditures 
in Adults.” International Journal of 
Obesity 29:334-339.

Khaitan, L., and D. Smith. (2005). 86.	
“Obesity in the United States: Is 
There a Quick Fix? Pros and Cons 
of Bariatric Surgery from the Adult 
Perspective.” Current Gastroenterology 
Reports 7: 451-454.

Thompson, D., J. Edelsberg, 87.	
K.L. Kinsey and G. Oster. (1998). 
“Estimated Economic Costs of 
Obesity to U.S. Business.” American 
Journal of Health Promotions 
13(2):120–27.

Tucker, L., and G. Friedman. (1998). 88.	
“Obesity and Absenteeism: An 
Epidemiologic Study of 10,825 
Employed Adults.” American Journal 
of Health Promotions 12(3):202–7.

Sarlio-Lahteenkorva, S., and E. 89.	
Lahelma. (1999). “The Association 
of Body Mass Index with Social and 
Economic Disadvantage in Women 
and Men.” International Journal of 
Epidemiology 28(3):445–49.

World Health Organization. (2003).90.	  
Diet, Nutrition and the Prevention of 
Chronic Diseases. Report of a Joint 
WHO/FAO Expert Consultation. 
World Health Organization Technical 
Report Series no. 916. 

Peterson, K., and M. Fox M. (2007). 91.	
“Addressing the Epidemic of 
Childhood Obesity Through School-
based Interventions: What Has Been 
Done and Where Do We Go from 
Here?” Childhood Obesity, pp.113-130. 

Byers, T., and R. Sedjo. (2007). “Public 92.	
Health Response to the Obesity 
Epidemic: Too Soon or Too Late?” The 
Journal of Nutrition, pp. 488-492.

Peterson, et al. (2007). “Addressing 93.	
the Epidemic of Childhood 
Obesity Through School-based 
Interventions.” 

Seidell, J., A. Nooyens and T. Visscher 94.	
(2005). “Cost-effective Measures to 
Prevent Obesity: Epidemiological 
Basis and Appropriate Target Group.” 
Proceedings of the Nutrition Society 
64:1-5.

Peterson, et al. (2007). “Addressing 95.	
the Epidemic of Childhood Obesity.”

Seidell, et al.” Cost-effective Measures 96.	
to Prevent Obesity.”

Astrup A. “Macronutrient balances 97.	
and obesity: the role of diet and 
physical activity” 

Lemmens, V., A. Oenema, K. Klepp, 98.	
H. Henriksen and J. Brug. (2008). “A 
Systematic Review of the Evidence 
Regarding Efficacy of Obesity 
Prevention Interventions among 
Adults.” Obesity Reviews, pp. 1-10.

Howard, B., J. Manson, M. Stefanick, 99.	
S. Beresford, G. Frank, B.  Jones, 
R. Rodabough, L. Snetselarr, C. 
Thomson, L. Tinker, M. Vitolins and 
R. Prentice. (2006). “Low-fat Dietary 
Pattern and Weight Change over 7 
years: The Women’s Health Initiative 
Dietary Modification Trial.”  JAMA 
295: 39-49.

Marshall, T. (2000). “Exploring a  100.	
Fiscal Food Policy: The Case of  
Diet and Ischemic Heart Disease.” 
British Medical Journal of Health  
320: 301-305.

U.S. Department of Health and 101.	
Human Services. (2001). The Surgeon 
General’s Call to Action to Prevent and 
Decrease Overweight and Obesity. 
http://www.surgeongeneral.
gov/topics/obesity/calltoaction/
CalltoAction.pdf

Fuemmeler, B., C. Baffi, L. Masse, A. 102.	
Atiena and D. Evans (2007, March). 
“Employer and Healthcare Policy 
Interventions Aimed at Adult 
Obesity.” American Journal of 
Preventive Medicine (32(1): 44-51.

U.S. Department of Agriculture. 103.	
Food and Nutrition Service. National 
School Lunch Program Fact Sheet. 
Retrieved August 2008 from http://
www.fns.usda.gov/cnd/Lunch/
AboutLunch/NSLPFactSheet.pdf.

Peterson, et al. (2007). “Addressing 104.	
the Epidemic of Childhood Obesity.” 

Ibid.105.	



Submitted by The Colorado Health Foundation
501 South Cherry Street, Suite 1100 º Denver, Colorado 80246-1325
TEL: 303.953.3600 º TOLL-FREE: 877.225.0839 

www.ColoradoHealth.org

Institute of Medicine (IOM) 106.	
Committee on Prevention of Obesity 
in Children and Youth. (2004). 
Recommendations by Sector from 
the Institute of Medicine Committee 
on Prevention of Obesity in Children 
and Youth. (Retrieved from http://
www.cnr.berkeley.edu/cwh/PDFs/
Summit_3a-Summary_from_
IOM%20_9-09-051.pdf).

Nader, P. (2003). “Frequency and 107.	
Intensity of Activity of Third-Grade 
Children in Physical Education.” 
Archives of Pediatric and Adolescent 
Medicine 157:2. 

Simons-Morton, B., W. Taylor, S. 108.	
Snider, I.  Huang I and J. Fulton. 
(1994). “Observed Levels of 
Elementary and Middle-School 
Children’s Physical Activity during 
Physical Education Classes.” 
Preventive Medicine 23: 437-441.

Peterson, et al. “Addressing the 109.	
Epidemic of Childhood Obesity.”

The Cooper Institute. “The Obesity 110.	
Epidemic in Children: An Alarming 
Trend.” Our Kids’ Health. (Retrieved 
August 2008 from:  http://www.
cooperinst.org/ourkidshealth/
documents/TexasYouthEvaluation 
Presentation.7.8.08.pdf).

Ibid. 111.	

Foster, G., S. Sherman, K. Borradaile, 112.	
K. Grundy , S. Vander Veur, J. 
Nachmani, A. Karpyn, S.  Kumanyika 
and J. Shults. (2008). “A Policy-Based 
School Intervention to Prevent 
Overweight and Obesity.” Pediatrics 
121:794-802. 

Weintraub, D., E. Tirumnalai, F. 113.	
Haydel, M. Fujimoto, J. Fulton and T. 
Robinson. (2008). “Team Sports for 
Overweight Children.” Archives of 
Pediatric and Adolescent Medicine 
162: 232-237. 

Peterson, et al. “Addressing the 114.	
Epidemic of Childhood Obesity.”

U.S. Department of Health and 115.	
Human Services. “Site-Specific 
Approaches to Prevention or 
Management of Pediatric Obesity.” 
RFA Number: RFA-DK-04-013. 
(Retrieved from http://grants.nih.
gov/grants/guide/rfa-files/RFA-
DK-04-013.html).

Institute of Medicine Committee on 116.	
Prevention of Obesity in Children 
and Youth. Food and Nutrition Board. 
(2004). Preventing Childhood Obesity: 
Health in the Balance. Washington, 
DC: The National Academics Press.

Robert Wood Johnson Foundation. 117.	
“Active Living Research and Healthy 
Eating Research Active Response 
Grants.” (Retrieved from http://www.
rwjf.org/applications/solicited/cfp.
jsp?ID=20361).

Big Dam Bridge, Pulaski County 118.	
Arkansas. (Retrieved August 2008 
from http://www.bigdambridge.
com/).

Quality Community Council. 119.	
(Retrieved August 2008 from http://
cvilleqcc.com/Farm.aspx).

Writer:

Jessica Dunbar, MSPH, Research Analyst, Colorado Health Institute

Editors: 

Laura Brasseur, Writer & Editor, The Colorado Health Foundation
Amy Downs, MPP, Director of Research and Policy, Colorado Health Institute
Sherry Freeland Walker, Communications Director, Colorado Health Institute
Pamela Hanes, Ph.D., President and CEO, Colorado Health Institute
Caren Henderson, Director of Communication, The Colorado Health Foundation


