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Over the past several decades, the prevalence of obesity has increased across all ages and socio-economic 
groups in the United States. Obesity has been described as one of the most significant public health 
issues of the new century (National Institutes of Health 2004). The associated health problems have 
raised concerns about the costs of lost productivity, increased medical care needs, and the possible 
effects on longevity (Cutler et al. 2003; Finkelstein et al. 2005; Olshansky et al. 2005). Because of these 
concerns, researchers are interested in understanding the factors behind the increase and the potential 
for changing the trend. In this chapter, we will examine the patterns, explanations, and consequences of 
the increased prevalence of obesity for the older population. We will end with a discussion of the social 
implications of increasing obesity and social policy options for addressing the issue.

Patterns

Obesity

At the most basic level, obesity is the result of an energy imbalance, individuals taking in more calo-
ries than they expend. The equation for energy balance has not changed over time, so the increased 
prevalence of obesity in the population must be the result of changes in caloric intake, energy expen-
diture, or both. These changes do not have to be large; researchers have concluded that the observed 
increase in mean BMI in the United States could be accounted for by an excess of 100–150 calories 
per day (Hill et al. 2003).

There is evidence that energy intake has gone up over the last 30 years, more calories are con-
sumed per capita. Working at the macrolevel, economists comparing national measures of food 
consumption concluded that the trend in per capita daily total energy supply is responsible for the 
trend for increased obese and overweight individuals (Silventoinen et al. 2004). The Centers for 
Disease Control and Prevention (CDC) agree with this analysis (CDC 2004a). They found that 
between 1971 and 2000 the mean energy intake in the United States increased from 2,450 to 
2,618 kcal for men and from 1,542 to 1,877 kcal for women. The CDC goes on to show that fat and 
protein intake decreased in the same time period while carbohydrate consumption increased. The 
CDC suggested that this increase in caloric intake was due to foods consumed away from the home: 
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salty snacks, soft drinks, pizza, and increased portion sizes. As we will discuss later, the types of 
food consumed, irrespective of caloric count, may also contribute to obesity.

Food consumption has increased, but what has happened to the other side of the energy balance 
equation, energy use? The measurement of energy expenditure starts with the basil metabolic rate 
(BMR). Since the BMR must be measured under strict conditions (before a person gets out of bed 
and after a 12 h break from all physical activity, consuming any food or beverage, or inhaling any 
nicotine), it is rarely used (Mahan and Escott-Stump 2000). Instead, an alternative measure, resting 
energy expenditure (REE), is more common. REE can be calculated by direct calorimetry, in which 
heat output is measured by, for instance, submerging a person in water and measuring the change 
in the temperature of the water. Alternatively, indirect calorimetry measures oxygen consumption. 
For indirect calorimetry, a person is asked to breath into a tube that measures the levels of oxygen 
and carbohydrates in the air before the person inhales them and after he or she exhales, several 
times. REE accounts for 65–70% of daily energy expenditures and is thought to have remained rela-
tively constant over time (Mifflin et al. 1990).

Another factor of energy expenditure that has not changed in the last 30 years is the thermic 
effect of food (TEF), the energy used to digest food. TEF varies by the types of food that an indi-
vidual consumes and usually is approximately 10% of total energy expenditure (TEE) (Mifflin et al. 
1990). The shift in energy consumption noted by the CDC, above, might suggest that an increase in 
carbohydrate intake with a decrease in fat and protein intake would result in lower TEF, since sugars 
dissolve in water. It is however important to remember that fruits and vegetables are forms of high 
caloric foods that often require more energy to digest.

The final piece of the energy expenditure equation is the energy used in activity. Physical activity 
expenditures account for the remaining 20–30% of daily energy expenditure (Mifflin et al. 1990). 
This is the element of the equation which has very likely changed during the last 30 years. Activity 
factors were developed to estimate the energy used in physical activity. A sedentary person is 
assigned an activity factor between 1.0 and 1.4. Someone who participates in low levels of activity 
has an activity factor between 1.4 and 1.6. An active person burns 1.6–1.9 times his or her resting 
metabolic rate, and a very active person can spend up to two and a half times his or her REE. Current 
guidelines call for a minimum of 150 min of moderate-intensity physical activity a week, like brisk 
walking, water aerobics, slow bicycling, playing doubles tennis, ballroom dancing, and general 
gardening (USDHHS 2008). Approximately, 25% of adults receive no leisure time physical activity, 
and this percentage has been decreasing approximately 1% each year (CDC 2004b). Nearly one-half 
of those over the age of 65 receive no leisure time physical activity, and 80% participate in no vigor-
ous leisure time activity (NCHS 2009).

The relative contribution of the increased intake of calories and decreased physical activity to the 
increased prevalence of obesity is unclear. The relationship between energy intake and expenditure 
is complex with many compensatory loops. Recent research has shown, for instance, that weight 
loss rarely occurs due to exercise alone (Church et al. 2009). Bleich et al. (2008) conclude that the 
primary cause of the observed weight gain in the population is overconsumption. Some researchers 
argue that food intake is more important for changing weight while activity is more important for 
maintaining weight (USDHHS 2008). Before exploring some of the reasons that both energy intake 
and expenditure may have changed over the past 30 years, we will look at the overall patterns of 
obesity in the population.

Measurement

Ideally, the percentage of body fat is determined at the individual level by directly measuring 
lean and fat body masses. Methods such as dual energy X-ray absorptiometry (DEXA scans) 
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allow the precise measurement of lean soft tissue and total body fat. This, and similar methods, 
are very accurate; however, they require specialized equipment and trained administrators. 
Bioelectrical impedance is another alternative for measuring body composition and is based on the 
differing electrical impedance of water and fat tissues in the body. It is not considered a gold stan-
dard method for measuring body composition, but is widely available and relatively simple to use.

Most population surveys rely on the body mass index (BMI) for measuring obesity. Calculation 
of BMI requires only current height and weight. In most surveys this information is self-reported, but 
some national health surveys, most notably the National Health and Nutrition Examination Survey 
(NHANES), clinically measure both height and weight. Individuals with a BMI of 30.0 or higher are 
considered obese, and those between 25.0 and 29.9 are considered overweight. Within the category 
of obesity further distinctions are made, having those with a BMI between 30 and 35 are considered 
Class 1 obese, those with BMIs between 35 and 40 are considered Class 2 obese, and those with 
BMI of 40.0 or higher are considered Class 3, or morbidly, obese. These levels were selected to 
parallel the types of health problems associated with different levels of BMI (NIH 1998).

BMI as a measure of adiposity suffers from several flaws. It is imperfectly correlated to body fat, 
since individuals with muscular bodies can have identical weights to those with more fatty tissue at 
the same height (Prentice and Jebb 2001). This problem becomes increasingly important with age, 
as older adults tend to have less fat than younger individuals of the same weight (Gallagher et al. 
1996). The distribution of body fat changes with age and BMI becomes increasingly inaccurate as 
a measure of adiposity (Kuk et al. 2009). At very old ages, underweight and weight loss, rather than 
obesity, are significant health problems and are often associated with increased frailty (Wallace 
et al. 1995). The self-reported nature of height and weight is also problematic. Individuals tend to 
underreport weight and overreport height (Burkhauser and Cawley 2008).

Some sociologists and policy analysts argue that the over reliance on BMI as a definition of obesity 
reflects current social trends and attitudes, rather than true health problems, and is associated with a 
moral, rather than medical, stance (Kwan 2009; Oliver 2005). As noted above, BMI is only a proxy 
measure for body composition and the definition of obesity; a BMI of 30.0 or higher is an arbitrary 
point selected to reflect the level at which health problems are believed to begin (NIH 1998). Using 
BMI as the sole measure of body composition will undoubtedly lead to misclassification of some 
individuals, particularly those with large muscle mass or the elderly (Prentice and Jebb 2001).

Alternatives to BMI include waist circumference (WC), waist to hip ratio (WHR), waist to stat-
ure ratio (WSR), and skin fold thickness. In an analysis of the relationship of BMI, WC, and WSR 
to body fat, Flegal et al. (2009) found that those three indicators were more closely related to each 
other than to body fat. For any individual, these measures may be inaccurate indicators of body fat, 
but they correspond fairly well to categories of body fat (such as overweight and obese). There is 
evidence that abdominal fat is more closely related to cardiovascular disease than BMI. Measurement 
incorporating WC may identify persons who are at increased risk for obesity-related cardiometa-
bolic disease, above and beyond the measurement of BMI (Klein et al. 2007).

Trends

The proportion of the American population that is overweight and obese has risen dramatically for 
all ages although there is evidence that this trend may be slowing. Between 1960 and 2004, the 
proportion of overweight adult men rose from 50 to 71%, while the proportion of women who were 
overweight rose from 40 to over 62%. The percentage of men who were obese rose from 10 to 31%, 
and the proportion of women who were obese rose from 15 to about 33% in the same 44-year period 
(Ogden et al. 2006). However, between 2004 and 2006 there was no significant change in obesity 
prevalence for either men or women in the United States (Ogden et al. 2007).
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The increase of obesity hides an important trend in the overall distribution of BMI. While the 
overall distribution of body sizes shifted to the right, the shift was greatest among those in the upper 
percentiles of BMI (Ogden et al. 2007). This shift indicates that while the entire population is 
heavier, those who are the heaviest have become much heavier over time. Analysis of data from the 
Behavioral Risk Factor Surveillance System (BRFSS) shows that between 2000 and 2005 the preva-
lence of a BMI over 40 increased twice as fast as the prevalence of a BMI over 30 (Sturm 2007). 
The rapid increase of those in the morbidly obese category, for whom the health consequences are 
most severe, contradicts the past understanding that individuals in this group suffered from a rare 
pathological condition.

Obesity rates vary across racial, ethnic, and socioeconomic groups. Although the prevalence of 
obesity is greatest among those at the lowest levels of educational attainment, the prevalence of 
obesity has increased for all educational groups (Himes and Reynolds 2005; Truong and Sturm 
2005). A similar pattern is found by relative income: Those in the highest income group have lower 
prevalence of obesity, but the increase – particularly in the last 20 years – is similar to the increase 
in prevalence seen in the lowest income group (Truong and Sturm 2005). Among men, there are no 
significant racial or ethnic differences in obesity prevalence. This is not the case for women. Non-
Hispanic black women and Mexican American women are significantly more likely to be obese 
compared to non-Hispanic white women (Ogden et al. 2006).

Obesity and the Life Course

Understanding the changing prevalence of obesity across age and time provides insights into the 
possible explanations for the increase and its effects. The transition from normal weight to over-
weight to obese tends to occur gradually over the life course, sometimes starting in childhood, but 
often beginning in middle age. Because obesity is difficult to reverse, understanding the timing of 
the transition and the lifetime consequences of obesity is vital. A life course perspective underscores 
particular concern over the increasing rate of obesity among children and adolescents (U.S. Surgeon 
General 2001). The health problems associated with obesity affect children, as well, and are difficult 
to reverse. For example, there is a strong relationship between childhood obesity and the develop-
ment of diabetes in adulthood (Bloomgarden 2004). There is evidence that individuals who are 
obese as children are more likely to be obese as adults; about one third of obese preschoolers and 
half of obese school age children are obese as adults (Serdula et al. 1993). Ferraro et al. (2003) find 
that overweight children are at significantly greater risk of becoming severely obese (BMI ³ 35) 
compared to normal weight children. In some cases, obesity in childhood is related to parental 
obesity. The familial transmission of obesity is poorly understood and could be the result of genetics, 
learned behaviors of eating and exercising, or other socio-economic factors.

The standards for measuring obesity are slightly different for children and are age and sex depen-
dent (Barlow 2007). About 10% of children aged 2–5 are at or above the 95th percentile BMI for age. 
This nearly doubles to 19.6% of children age 6–11. This represents an almost tripling in prevalence 
rates since 1976. Among adolescents age 12–19, the proportion considered obese is 18.1% (Ogden 
et al. 2010). Below age 6, girls are slightly more likely to be obese, but from age 6 onward, boys have 
higher levels of obesity, measured by BMI. The racial and ethnic patterns of children mimic those of 
adults; obesity is more common among non-Hispanic blacks and Mexican Americans, compared to 
non-Hispanic whites, with differences significantly larger for girls (Ogden et al. 2008).

Weight gain is steady through early adulthood (Baum and Ruhm 2009). After adjusting for the 
secular trend in obesity, average BMI rose from 24.3 to 27.3 between the ages of 18 and 40 in the 
National Longitudinal Survey of Youth (NLSY) cohort. Similarly, the prevalence of obesity gener-
ally increases with age through adulthood (Cook and Daponte 2008). People between the ages of 
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18 and 32 have the lowest average BMI (Cook and Daponte 2008) and BMI increases steadily until 
about age 75, when there is a small drop (Flegal et al. 1998). In cross-sectional studies, peak values 
of BMI are observed in the age range 50–59 in both men and women, with gradual declines in BMI 
after age 60 (Flegal et al. 1998; Hedley et al. 2004; Ogden et al. 2006).

However, premature mortality of the obese may influence these cross-sectional relationships. In 
a 10-year follow-up study, individuals under age 55 exhibited a greater tendency to gain weight, 
with the magnitude of increase decreasing with age (Williamson 1993). Rates of overweight and 
obesity in longitudinal studies generally increase with age until age 75, when there is a small drop 
(Ferraro et al. 2003; Flegal et al. 1998; Must and Strauss 1999). Adults who are obese are more 
likely to remain obese until death than to leave the classification of obese (Ferraro et al. 2003). The 
loss of weight in late adulthood is often considered a sign of underlying chronic health problems or 
increased frailty (Kuk et al. 2009). This loss of weight, however, may mask an increase in adiposity 
since the amount of fat an individual has for a given weight may change as lean muscle mass is lost 
(Carmelli et al. 1991).

The observed increase in obesity over time appears to have affected all ages and cohorts. Three 
studies (Cook and Daponte 2008; Reither et al. 2009; Reynolds and Himes 2007) use age-period-
cohort analyses to examine the reasons for the observed increase. Age-period-cohort analyses are 
useful for determining if an observed trend in the population is the result of a particular cohort’s 
experience, of changes in one age group, or if the observed trend is seen across ages and cohorts at 
a particular time. The overwhelming conclusion is that the observed increase in obesity prevalence 
occurred at all ages and for all cohorts, and that period effects are principally responsible for the 
increased obesity prevalence. Cook and Daponte (2008) note that the increases in obesity prevalence 
are fastest at youngest adult ages; indicating that more adolescents are reaching adulthood already 
obese. Within the middle and late adulthood years, however, the rate of increase in obesity has been 
similar. Older adults were not immune to the obesity “epidemic.”

Explanations

A wide variety of explanations have been put forth to explain the increased prevalence of obesity in 
the population. Some focus on individual psychosocial factors, such as self-control. Other explana-
tions look at genetic influences. Still another set of explanations focuses on cultural, environmental, 
and economic factors.

Psychosocial Factors

Obesity is often considered a measure of personal failing, an indication of an inability to exercise 
self-control. This explanation for obesity puts the responsibility on the individual. Research suggests 
that it is easier for individuals to gain weight than to lose it (Berthoud and Morrison 2008). This 
would imply that the control of appetite and eating is not symmetrical (Blundell 2002). Although 
eating is controlled according to biological need, eating is also subject to environmental constraints. 
Since eating can be consciously controlled, as in hunger strikes or dieting, the assumption is that 
limiting food intake can be controlled in order to control weight or limit weight gain. Individuals are 
bombarded with seductive messages designed to increase the consumption of less healthy, high calo-
rie foods. The expectation that individuals can counteract these messages may be unrealistic.

Another psychosocial explanation advanced to explain individual obesity is stress. Stress is 
thought to influence eating behavior. Individuals experiencing stress may over- or under-eat 
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(Oliver and Wardle 1999; Popper et al. 1989). Although the evidence is mixed, acute stressors tend 
to result in a lower food intake while those experiencing chronic stress show a preference for foods 
high in sugar and fat and a greater food intake (Torres and Nowson 2007). These effects are thought 
to operate because stress alters the control of cortisol and insulin leading to a disregulation of appe-
tite and fat distribution (Adam and Eppel 2007). The effects can be long term, as at least one study 
shows a relationship between stress in childhood (measured by exposure to family violence) and 
obesity in adulthood (Greenfield and Marks 2009).

Genetic Factors

Genetic influences cannot explain the increased obesity of the past 3 decades. However, genetic 
influences set the stage for the current rapid increase in body weight. Evolutionary influences cre-
ated a human body with a powerful defense against under-nutrition, the capacity to store excess 
energy as fat. However, this advantage in times of scarcity is not well adapted to an environment in 
which food is plentiful. The theory of the “thrifty gene” emerged in the 1960s advanced by James 
Neel to explain the prevalence of Type II diabetes and obesity in the population (Neel 1962). In its 
most general form, the theory posits that genotypes enabling the deposition of fat during times of 
abundance would be an evolutionary advantage. Over time, however, this genotype advantage 
would be lost as food sources became more abundant. As a result, individuals are predisposed to 
deposit fat, regardless of the need to store such reserves for times of famine. This hypothesis, 
although later rejected by Neel himself (Neel 1989), gained popularity as an explanation for high 
rates of obesity among particular groups exposed to Western diets.

The thrifty gene hypothesis cannot explain all of the increase in obesity prevalence or the varia-
tion within population groups. It is more likely that a wide range of genetic influences affect weight 
gain. Research has shown that there are individual differences, based on biology, in the predisposi-
tion to gain weight (Bouchard 2007; Farooqi and O’Rahilly 2007). Genes have been identified 
associated with poor regulation of satiety and appetite, diminished ability to use dietary fats as fuel, 
and easily stimulated ability to store body fat (de Krom et al. 2009). The value of pursuing a biologi-
cal – or genetic predispositional – approach to obesity lies in its ability to contribute to pharmaceuti-
cal development and behavioral or dietary strategies for weight loss (Farooqi and O’Rahilly 2007). 
The interaction of genetic predisposition with shifting environments is likely to be the explanation 
of increased obesity.

Cultural Factors

Genetic explanations, while useful for understanding the long-term trends in body size, and for 
understanding the biological framework upon which the current obesity levels can be viewed, can-
not explain the very recent changes observed. Similarly, individual level psychosocial factors cannot 
explain the long-term trend. For this, we must look more closely at social and cultural factors, which 
have changed in the past 40–50 years and may have contributed to the increased body size seen in 
most developed nations.

One cultural change often associated with the rise of obesity is the increased participation of 
women in the labor force. The argument is that as more women have begun working full time, fami-
lies have tended to eat out more and to prepare more convenience foods at home – foods that, in 
general, have higher fat contents than foods prepared from fresh ingredients. Anderson et al. (2003) 
advanced this argument as a partial explanation for the rising obesity among children. Chou et al. (2004) 
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show that as the value of women’s time has increased with labor force participation, the amount of 
time spent in the home is reduced, increasing the reliance on convenience foods. However, in their 
analysis Cutler et al. (2003) conclude that there is no relationship between female labor force par-
ticipation and obesity trends.

Another area of cultural change has been the decline in smoking. In general, smoking is associ-
ated with lower body weight. This effect might be particularly strong in determining the initiation 
of smoking behavior. Young women who are overweight or trying to lose weight are more likely to 
begin smoking (Cawley et al. 2004). Chou et al. (2004) argue that as the cost of smoking has 
increased, smoking rates have declined, and there has been a concomitant increase in weight. In 
their research, Cawley et al. (2004) found that this price effect was strong for young men, but not 
for young women.

The use of leisure time has changed as well. Over the last few decades more recreational time, 
especially among children, is spent on television watching, computer use, and video games. Based 
on data from the National Time Use Survey, Americans spent about 3 h a day watching television, 
compared to less than 1 h/day in leisure time physical activities, like sports or exercising (American 
Time Use Survey 2008). Although national estimates of the time spent on the computer are not 
available, in the latest data available, 2005, over 60% of households had access to the Internet at 
home (U.S. Bureau of the Census 2007).

Data from the National Health Interview Survey indicate that 32% of American adults engage in 
some regular leisure time physical activity, defined as light-moderate activity at least 5 times a week 
for 30 min or vigorous activity at least 3 times a week for 20 min (NCHS 2009). This prevalence 
declines steadily with age, to about 26% of Americans age 65–74 and 18% of Americans age 75 
and older. At all ages, the rates are higher for men than for women. There has been little change in 
the population level of physical activity since 1997, with the annual age adjusted percentages rang-
ing from 29.6 to 32.8 with little consistent trend evident.

Environmental Factors

A variety of environmental factors may also play a role in the rise of obesity prevalence. 
Environmental changes have affected both diet and levels of physical activity. One dietary change 
suspected of contributing to weight gain is the increased use of high fructose corn syrup (HFCS). 
An extensive review of epidemiologic and clinical evidence finds that this hypothesis can be neither 
supported nor refuted (Forshee et al. 2007). HFCS is used more extensively in the United States than 
in other countries where sucrose continues to be the primary caloric sweetener. The link between 
HFCS and weight gain is indirect. Some research has shown that HFCS is sweeter than sucrose and 
leads to greater consumption of calories. There is also evidence that increased levels of HFCS have 
adverse metabolic consequences due to changes in the fructose:glucose (F:G) ratio. HFCS may 
decrease production of the satiety hormone leptin and increase levels of ghrelin, associated with 
appetite stimulation. In addition, the use of HFCS may be related to an increased consumption of 
liquid calories, primarily in the form of carbonated soda drinks. Liquid calories tend to be less sati-
ating than calories obtained through solid food consumption.

Environmental changes may have contributed to a decrease in physical activity, and, consequently 
to an increase in weight. One such factor is the fear of crime. In areas where crime rates are high, 
children and adults may not feel safe walking in their neighborhoods or using playgrounds. This 
effect might be particularly strong for girls (Gomez et al. 2004). In addition, in many urban areas, 
sidewalks and public parks have not been maintained, making them both unsafe and unattractive for 
use. In other areas, sidewalks may not exist at all. Schools devote less time to physical activity, either 
through free play time, like recess or structured physical education courses (Story et al. 2006).
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Another environmental change is the changing nature of work and work-related tasks. As labor 
has become less physically demanding, the amount of energy expended in paid employment has 
declined (Philipson and Posner 2003). However, evidence from time diary studies indicates that the 
majority of the declines in energy expenditure occurred between 1965 and 1975 (Cutler et al. 2003). 
In addition, the shift to cars rather than walking to work may have contributed to a decline in physi-
cal activity. However, both of these changes occurred before the obesity increase, making them less 
likely as explanations.

Economic Factors

One economic explanation for the obesity increase focuses on the relative prices of food items. 
Lakdawalla and Philipson (2009) argue that technological advances in agriculture have caused food 
prices to fall. This decline in real prices of groceries caused a surge in caloric intake. Cawley (1999) 
finds that BMI is negatively related to prices. In addition, if the prices of calorie-dense foods (e.g., 
foods sold by fast food restaurants) fall faster than those for less calorie-dense foods (e.g., vegeta-
bles), consumers will tend to shift consumption to the cheaper alternatives (Finkelstein et al. 2005).

It is unlikely that any one explanation can account for the recent dramatic increases in BMI. The 
evolutionary predisposition toward storing energy in the form of fat and increasing appetite in times 
of plenty has created a situation in which imbalances in caloric intake and energy expenditure will 
lead to excessive fat. In addition, cultural and environmental changes have made such an imbalance 
more likely to occur. The increased availability and reliance on energy dense foods at the same time 
as physical activity declined have made the energy balance more precarious. Given the increased 
levels of overweight and obesity, attention has focused on the potential negative consequences of 
this trend.

Consequences and Harm

Physical Health

It is well established that overweight and obesity are significant risk factors for developing several 
chronic health conditions in later life, including diabetes, high blood pressure, high cholesterol, 
coronary heart disease, arthritis, and certain types of cancer (Mokdad et al. 2003; Paul and Townsend 
1995; Wolf and Colditz 1998; Villareal et al. 2005). These effects are found across the life course, 
beginning in childhood and persisting into later life (Ferraro et al. 2003; Gregg et al. 2005; Koplan 
et al. 2005; Whitmer et al. 2005). Most generally, obesity has been shown to be related to an overall 
decline in health-related quality of life (Ford et al. 2001). Most of the increased risk for chronic 
diseases is a direct physical result of overweight and obesity, but several authors suggest that the 
stigma of being overweight is so pronounced in the medical field that many avoid going to the 
doctor, complicating the diagnosis of medical conditions and their care (Puhl and Brownell 2001, 2003; 
Schwartz et al. 2003).

The diseases most closely associated with obesity are Type II diabetes and coronary heart disease. 
Since the likelihood of developing diabetes increases significantly as body fatness increases, many 
have attributed the increased prevalence of Type 2 diabetes to the increased obesity of the world’s 
population. According to the World Health Report 2002, approximately 58% of diabetes globally is 
attributable to excess weight (WHO 2002), while in the United States the prevalence of diabetes 
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rose 132% between 1980 and 2006 (CDC 2008). Diabetes in midlife is associated with a variety of 
complications later in life. Those with diabetes are more likely to develop heart problems or suffer 
from strokes (see http://diabetes.niddk.nih.gov/dm/pubs/stroke/index.htm).

The effects of obesity on mortality are less definitive. Although researchers agree that there is 
some effect, the overall magnitude and age gradient is less clear (Flegal et al. 2005; Fontaine et al. 
2003; Olshansky et al. 2005). The risk is highest for those who have been overweight for longer 
periods of time and decreases if one does not become overweight or obese until after age 50 (Flegal 
et al. 2005). Adults under the age of 50 show the clearest association between obesity and increased 
mortality (Stevens et al. 1998; Thorpe and Ferraro 2004). In longitudinal analyses, obesity in middle 
adulthood (ages 30–49) has been shown to be associated with an approximately 6 year lesser life 
expectancy when compared to normal weight individuals (Peeters et al. 2003). At very old ages, 
higher BMIs may be associated with lower mortality risks and the BMI associated with the lowest 
mortality appears to increase compared to younger age groups (Heiat et al. 2001). The lack of a 
clear relationship between obesity and mortality at older ages has been labeled by some as the 
“obesity paradox” (Beddhu 2004; Uretsky et al. 2007).

The reasons for the observation that obese subjects tend to fare better than, or at least as well as, 
their normal weight peers may be related to an unobserved underlying factor, nutritional reserves, 
or medical therapy (Osher and Stern 2009). Variations in weight, including weight loss, gain, and 
weight cycling, among the elderly may signal underlying health problems associated with higher 
mortality (Arnold et al. 2010). The effect of obesity on mortality may be changing over time as well. 
The introduction of better drugs for treating high cholesterol and hypertension appears to be reduc-
ing the disease risks of the obese, at least with respect to cardiovascular disease (Gregg et al. 2005). 
Although opinions differ, the long-term impact of these interventions on mortality rates and life 
expectancy may counteract the increased risks associated with obesity, at least at BMI levels below 
35.0 (Olshansky et al. 2005; Preston 2005; Reuser et al. 2008).

Perhaps because of the association between obesity and disease, obese individuals tend to have 
an increased prevalence of functional limitations (Ferraro et al. 2002; Himes 2000; Jenkins 2004). 
Ferraro and Booth (1999) summarize three pathways through which obesity may impact physical 
functioning. First, excess weight adds stress to the skeleton and weight-bearing joints, increasing 
the likelihood of arthritis and joint problems. In addition, excessive weight contributes to insulin 
resistance, which may damage connective tissues. Finally, they argue, weight may lead to a pattern 
of blood lipids that leads to atherogenesis and decreased functioning.

Obesity may also limit physical activity, depriving individuals of the benefits of exercise result-
ing in decreased cardiovascular fitness and muscle strength. This would be particularly relevant for 
the development of mobility limitations. Obese individuals have more trouble walking, climbing 
stairs, and getting in and out of bed compared to those who are not obese (Himes 2000; LaCroix 
et al. 1993; Launer et al. 1994). Jenkins (2004) examines individuals 70 and older over a 3-year time 
period and finds that obese are more likely to suffer the onset of functional limitations (loss of lower 
body mobility, strength, or ADL limitations) than those who are not obese. Ferraro et al. (2002) find 
similar longitudinal results across a wider age range, and also note that obesity is associated with a 
more rapid increase in disability over time. This limitation in mobility may be particularly problem-
atic for older individuals who may need assistance to carry out daily tasks.

Numerous cross-sectional studies have examined the relationship between body weight and a 
variety of measures of functioning and disability. In general, greater levels of impairment are found 
at the extremes of the body size distribution (Galanos et al. 1994; Okoro et al. 2004).

Cross-sectional studies also have shown that excess weight has a negative effect on lower body 
functioning when using both direct measures of functioning (Apovian et al. 2002) and self-reports 
of limitations (Himes 2000). Data from the NHANES III survey show that for women aged 70 and 
older there is a strong relationship between obesity and mobility-related functional limitations. 
Obese women were two times as likely to report a functional limitation as normal weight women. 

http://diabetes.niddk.nih.gov/dm/pubs/stroke/index.htm
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This relationship is weaker for men, but obese men were still 1.5 times as likely to report a limitation 
as their normal weight counterparts (Davison et al. 2002).

There is a documented negative effect of both obesity and overweight on ADL and IADL func-
tioning. Sturm et al. (2004) find that for older women the probability of ADL limitations doubles 
for those with moderate obesity and quadruples for those with severe obesity. Using data from the 
Medicare Current Beneficiary Survey, Lakdawalla et al. (2005) estimate that obese 70-year-olds can 
expect to spend 40% more time in disability than their normal weight counterparts. In addition, the 
obese spend more time in the most disabled groups (at least three ADL limitations or institutional-
ized) than those of normal weight. At the same time, they find few differences in life expectancy or 
disability free life expectancy when comparing the overweight and normal weight groups.

In terms of cognitive functioning, BMI may operate differently at different stages of the life 
course. Higher BMI at midlife is associated with higher risk of dementia at older ages (Whitmer 
et al. 2005). One reason for this relationship may be the increased prevalence of diabetes among the 
obese in midlife. Diabetes at midlife has been linked to dementia more than 3 decades later (Beeri 
et al. 2004). At the same time, independent of disease status, there is a link between weight loss and 
Alzheimer’s disease in later life (Atti et al. 2008; Buchman et al. 2005). Unexplained weight loss 
among the elderly may be an indicator of incipient cognitive decline in late life (Atti et al. 2008).

Combining the effects of mortality and morbidity, researchers have compared estimates of active 
life expectancy between obese and nonobese adults (Lakdawalla et al. 2005; Peeters et al. 2004; 
Reynolds et al. 2005). All find that because of the increased risks of disability and mortality, obese 
populations have significantly lower life expectancy free of disability than the normal weight popu-
lation. The explanation for this difference may be due to a similar number of years of disability lived 
between normal weight and obese populations, but shorter life expectancies (Peeters et al. 2004) or 
due to similar overall life expectancy, but differences in the number of years spent disabled 
(Lakdawalla et al. 2005; Reynolds et al. 2005).

Mental Health

Obesity is considered one of the strongest stigmas in American society. Obesity is still viewed by 
many as a personal failing, a sign of character weakness. Common stereotypes of the overweight 
include laziness, self-indulgence, impulsivity, and incompetence (Paul and Townsend 1995; 
Roehling 1999; Rothblum 1992). People hold those who are overweight responsible for their own 
condition and often think that if they simply had more willpower, they would reduce their food 
intake and, thus, lose weight (Puhl and Brownell 2003; Rothblum 1992). These stereotypes persist 
despite evidence that overweight people generally do not have higher caloric intakes than those of 
average weight (Rothblum 1992). Even overweight and obese people themselves have been found 
to subscribe to these stereotypical anti-fat attitudes, suggesting that they have internalized the social 
stigma of being overweight (Wang et al. 2004). The stigma of obesity is so strong, that one survey 
found that 24% of women and 17% of men would choose to live three or more years less if they 
could be their desired weight (Puhl and Brownell 2003). Being overweight at older ages appears to 
have somewhat fewer social consequences than does at younger ages. There is significantly more 
pressure on younger adults to be thin and fit. Moreover, older people are significantly less likely to 
be in either the marriage or job markets, thus they are less likely to be subjected to sanctions on the 
basis of body size. Thus being overweight may not be as stigmatizing for the elderly as for those at 
younger ages.

The relationship between weight and psychiatric disorders is complex. There is little evidence 
that obesity is associated with anxiety disorders (Bjerkeset et al. 2007; Williams et al. 2009). 
However, obesity may be a clinical condition that predisposes an individual to depressive disorders 
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(Williams et al. 2009). Weight stigmatization may be one factor increasing the vulnerability to 
depression among obese individuals. Recent analyses of a community-based sample in Norway 
found higher body mass to be associated with increased risk of depression for both men and women 
(Bjerkeset et al. 2008). Studies of obese patients find a relationship between childhood teasing 
based on appearances and adult depression (Jackson et al. 2000). This supports the finding that it is 
not obese itself which contributes to depression, but the interpersonal mistreatment due to weight 
(Carr et al. 2007).

Individual-Level Economic Consequences

As a result of both the physical consequences and stigmatization, obesity has been shown to be related 
to generally negative economic outcomes at the individual level. For example, in the United States 
white females have both lower rates of obesity and higher average income than African-American or 
Hispanic women. Chang and Lauderdale (2005) find strong negative correlations between income and 
BMI for white and African-American women, with a weaker correlation for Mexican-American 
women. Among men, they find a weak negative correlation between income and BMI for white men, 
but for Mexican-American and African-American men they find a positive correlation between 
income and BMI. Hedley and Ogden (2006) find that within each race-gender group, the prevalence 
of obesity rose across all income categories in recent decades, and that the differences in the preva-
lence of obesity by income (within race-gender group) have decreased over time.

The lower earnings of obese individuals have been attributed to several factors. Obese adoles-
cents, especially women, are less likely to graduate from high school and less likely to attend col-
lege than their average weight peers (Crosnoe 2007). This effect is stronger if obesity is normative 
in the school (Crosnoe and Muller 2004). Obese employees also suffer from discriminatory prac-
tices (Puhl and Brownell 2001). In addition, obese workers are more likely to have moderate to high 
levels of absenteeism from work than their nonobese counterparts (Wolf and Colditz 1998). In addi-
tion, Cawley (2004) finds that heavier women are significantly more likely than women at the rec-
ommended weight to report employment disability. The effects of lower earnings may persist into 
later life. Many retirement benefits, including Social Security, are determined at least in part by 
lifetime earnings. Lower earnings can translate into lower incomes and increased economic insecu-
rity in later life. In fact, older women who are obese have lower net worth than their normal weight 
peers (Fonda et al. 2004). This relationship appears not to hold true for men, however, indicating a 
difference in the effects of body size on earnings and asset accumulation.

Societal Economic Impact

The impacts of obesity on individual health, well-being, and economic situation are not the only 
considerations. The high prevalence of obesity in the adult population also has broader economic 
implications. Given the public financing of many health care services, especially Medicaid and 
Medicare, the medical costs of obesity are important to consider. Estimates are that from 5 to 7% 
of all annual health care expenditures are attributable to obesity (Finkelstein et al. 2005). As noted 
above, the effects of obesity are much stronger for morbidity than mortality, particularly at old ages. 
The use of simulation models of the health care costs associated with obesity. Lakdawalla et al. 
(2005) estimate that from age 70 onward Medicare spends 35% more on an obese person than one 
of normal weight. Underweight individuals also have high Medicare costs relative to normal weight, 
but these costs are incurred for fewer years. In similar analyses, Daviglus et al. (2004) have shown 
that obesity is linked to higher lifetime health care costs.
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Health care costs are not the only economic considerations. Most studies show that overweight, 
and particularly obese, individuals miss more days of work. Obese employees are more likely to 
have moderate to high levels of absenteeism from work than their nonobese counterparts. Wolf and 
Colditz (1998) estimate that in 1988 alone, over 52 million work days were lost to obesity, while in 
1994 another 58 million work days were lost, at annual price tags in excess of $5 billion. Burton 
et al. (1998, 1999) found that as BMI increases, so do the number of sick days and absenteeism from 
work. Tucker and Freidman (1998) studied over 10,000 employees and found that obese workers 
were 2 times as likely to have high-level absenteeism, defined as seven or more absences in the past 
6 months, and 1.5 times as likely to have moderate absenteeism, defined as 3–6 absences in the 
past 6 months, than lean employees. The higher rates of absenteeism and missed work days 
contribute to lower overall productivity and reduced public revenue.

The individual and societal costs of obesity are numerous. Individuals who are obese have poorer 
physical health, lower educational attainment, and lower earnings. As a country, an increasing pro-
portion of health care dollars is spent treating and managing the effects of obesity. Despite these 
costs, the proportion of the population considered obese has increased. If efforts to date have done 
little to stop or reverse the trend, what new approaches to the problem can be considered?

New Frontiers

The majority of American adults are now overweight and over a third are obese. Within specific 
subpopulations, the prevalence is even higher. Current approaches to curbing obesity focus on indi-
vidual change. However, as the preceding discussion makes clear, the obesity problem has sources 
outside of the control of individuals. Even individual behaviors like diet and exercise patterns are 
embedded in social relationships and culture. The recent emphasis on social network analysis to 
examine the spread of obesity through social relations highlights the complex social nature of the 
factors leading to weight gain (Christakis and Fowler 2007). To expect that individuals can, on a 
widespread scale, overcome those cultural strictures is unrealistic. The focus on individual self-
control for weight control cannot be effective. Like other public health problems throughout history, 
obesity needs to be addressed on a societal level. The complex causes and consequences of obesity 
point to a multidisciplinary and multilevel research approach. If obesity is considered as a social 
problem, with multiple causes outside of the control of individuals, new considerations can be given 
to a wide range of approaches (Nestle and Jacobson 2000).

Although obesity is linked to a variety of health problems, the advantages of weight loss at 
older ages are unclear. Among those with diabetes, a modest weight loss of 5–10 lb has been 
shown to significantly improve control of glucose levels and a reduction in cardio-vascular risk 
factors (Espelande et al. 2007). Weight loss is recommended for obese patients suffering from 
high blood pressure, heart disease, and arthritis (Osher and Stern 2009). The value of weight loss 
among the elderly population without chronic conditions, however, is unclear. The BMI associ-
ated with lower mortality is higher for those over age 65 compared to those under 65 (Janssen 
and Mark 2007). In fact, weight loss is associated with excess mortality among normal, over-
weight, and mildly obese among those aged 50–70 (Myrskala and Chang 2009). This suggests 
that the benefits of lower BMI may not hold true late in life. Still, there is considerable evidence 
that entering later life obese increases the chances that an individual will have chronic health 
problems and an increased chance of experiencing limitations in activity (Osher and Stern 2009). 
Focusing on addressing obesity at younger ages is likely to result in a healthier older population 
(Ferraro et al. 2003; Olshansky et al. 2005).

An individual focus often leads to medical solutions. For instance, the rates of bariatric surgery 
have increased dramatically in recent years (Santry et al. 2005). Such surgery can be effective for 
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some individuals; however, long-term results are difficult to maintain (Shah et al. 2006). Other 
medical interventions are based on pharmacological treatments options. There is great interest in 
studying the hormonal and neural mechanisms involved in the control of appetite in hopes of iden-
tifying methods of controlling eating. But current drug treatments for obesity are limited and the 
associated weight loss is small, usually not more than 10% (Berthoud and Morrison 2008).

What types of societal interventions are possible? Fiscal and regulatory policies can be imple-
mented at the federal, state, or local level. Two widely discussed options are tax policies that would 
influence food prices and food labeling policies in restaurants that would provide consumers with 
nutritional information. Other, broader, options focus on making changes in the built environment 
which would encourage physical activity and influence children’s behavior through school-based 
programs.

Over the past several years, there have been many attempts to regulate food prices through dif-
ferential tax policies. These efforts are modeled after the established “sin taxes” in place of tobacco 
and alcohol products. Proponents argue that taxes on certain foods would limit their consumption 
and result in desirable health effects. The item most often targeted is sugared beverages. As noted 
above in the discussion of HFCS, but even more generally of all sugared beverages, their consump-
tion is linked to increased body weight, poor nutrition, and increased risk for diabetes (Nielsen and 
Popkin 2004). Limiting their consumption, through increased prices, could be one factor in obesity 
prevention. One study has suggested that for every 10% increase in price of sugared beverages, 
consumption decreases by 7.8% (Brownell and Frieden 2009). Objections to this type of tax focus 
on the unfairness of targeting one type of food; that such a limited approach would not solve the 
obesity problem. However, if obesity is seen as a multileveled problem, requiring multiple 
approaches, tax policy could be one part of such an approach.

Food labeling policies may influence food choices through better information on the nutritional 
value of specific foods. One study of the effects including calorie information on menus showed that 
consumers altered their behavior only when additional information on the daily recommended 
allowance of calories was included (Roberto et al. 2010). New York City recently implemented a 
menu labeling policy requiring fast food restaurants to post calorie labels on their menu boards and 
sit down restaurants to include calorie information on the printed menu. Analysis of the implemen-
tation of this policy found limited effects at the population level on the total number of calories 
purchased (Elbel et al. 2009). One conclusion is that labeling must be accompanied by widespread 
educational campaigns to be successful in altering behavior (Nestle 2002). As with tax policies, one 
single intervention is unlikely to have a large impact on behavior, and a multifaceted approach has 
greater chances of success.

Environmental changes that would increase physical activity are another approach to creating 
more balance in the energy equation. Federal funding has focused on the development of interstate 
highways and the facilitation of motorized transportation. Prompted by both health and environmen-
tal concerns, emphasis is shifting to the construction of pedestrian and bicycle pathways as alterna-
tives (Handy et al. 2009). This focus on “active travel” can influence behavior. An overview of the 
evidence demonstrates that changes in the built environment can increase physical activity levels 
(Transportation Research Board and Institute of Medicine 2005). One study of residents in neigh-
borhoods with high walkability (well-connected streets, sidewalks, and nonresidential destinations) 
got 40–50 min more exercise per week than their counterparts in low-walkability areas of the same 
cities (Sallis et al. 2009).

The best programs may involve multiple levels of involvement. An example of a successful part-
nership between school and community is the Shape Up Somerville program in Somerville, 
Massachusetts (Economos et al. 2007). Started in 2002 the program involved children attending 
grades one through three in public elementary schools in three participating communities. The inter-
vention involved increased physical activity and increased availability of healthful foods. Most notably, 
the efforts extended beyond the school to include changes in home and community environments. 
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The success of the program, measured by lower BMI increases in children at high risk for obesity, 
demonstrates the potential value of a multi-pronged approach.

All of these options – tax policy, food labeling, changes in the built environment, and education – 
can address one piece of the energy imbalance. Just as the increased prevalence of obesity has no 
one identifiable cause, it has no one identifiable solution. Efforts to limit the increasing body size 
of the population cannot focus solely on individual and medical intervention. Bariatric surgery can 
be beneficial for individuals facing severe health consequences, but reliance on surgical and phar-
maceutical solutions ignores the societal structure in which individuals will continue to live. With 
obesity, social scientists have the opportunity to apply their understanding of the social world to 
address a pressing social problem.
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