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Abstract6

Introduction-Obesity is a national epidemic in the United States (4). Obesity is determined by7

BMI, dividing height (kg) by weight (m 2 ). These measures are taken to determine weight8

status which can either be Underweight (<18.5 kg/m 2 ), Normal Weight (18.5-24.9 kg/m 2 ),9

Overweight (25.0-29.9 kg/m 2 ) or Obese (30.0 and above kg/m 2 ). Starting around the10

1970s and 80s, we start to see an increase in obesity rates within the United States, as shown11

in Figure 1. Through the use of NHANES and other national surveys, we see not only12

increases in obesity but also extreme obesity. Adult obesity was only 13.413
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1 Introduction16

besity is a national epidemic in the United States (4). Obesity is determined by BMI, dividing height (kg) by17
weight (m 2 ). These measures are taken to determine weight status which can either be Underweight (<18.518
kg/m 2 ), Normal Weight (18.5-24.9 kg/m 2 ), Overweight (25.0-29.9 kg/m 2 ) or Obese ??30.0 and above kg/m19
2 ). Starting around the 1970s and 80s, we start to see an increase in obesity rates within the United States,20
as shown in Figure ??. Through the use of NHANES and other national surveys, we see not only increases in21
obesity but also extreme obesity. Adult obesity was only 13.4%, and child obesity was 5% in 1980. (53,55).22

Today, adult obesity has risen to an alarming 39.6%, and childhood obesity has risen to 18.5%. These figures23
are1 in every three adults, and 1 in every six children (4,72). We can see that the South has the highest obesity24
rates at 33.6%, as displayed in Figure ??. There are disparities in obesity rates depending on your age, gender,25
race, education, socioeconomic status, and the built environment one lives within. Blacks (46.8%) and Latinos26
(47.0%) have higher obesity rates than Whites (37.9%) and Asians (12.7%). These numbers are consistently27
disproportionate across both adults and children (3,23,72). Adult women are more like to be obese at 41.1% in28
comparison to adult males at 37.9% (23). Adults with a college degree are less likely to be obese than those29
with only a high school diploma (22.2% vs. 33.1%), and both are less obese than those who do not have a high30
school diploma (35.0%) (2,3,23). Tied to education are socioeconomic status and financial income. Individuals31
with a higher income are less likely to be obese in all of the groups mentioned above at about 29.7% (2,3,23).32
The physical environment of where individuals live also can impact their obesity rates. Those living in more33
rural areas are more likely to be obese compared to those in metropolitan areas, 34.2%, and 28.7%, respectively34
(23,72). The age of an individual also says a lot about obesity prevalence. Middle aged to older adults are more35
obese (42.8% and 41.0%) when compared to young adults (35.7%) (2,3). Moreover, one of the most striking36
statistics is that of childhood obesity. Childhood obesity has increased drastically over the years at alarming37
rates among all groups and all income levels38

Author: e-mail: mlharduk@uncg.edu all over the world. The US is estimated to have some of the highest39
obesity and overweight levels in the world, seeing an increase last year to 18.4% of overweight children ages 5-1940
years old (36). Of children ages 2-19 years in the US, 16.9% qualified as obese (4,54).41

These numbers are especially troubling because of associations with negative health outcomes. Individuals42
suffering from obesity are at higher risks of several other diseases. This includes: diabetes, cardiovascular disease,43
hypertension, strokes, certain cancers, mental illness, and many more (1,4,36). Thus, it is critical to gain a better44
understanding of the causes of obesity, including those derived from socio-cultural circumstances such as class,45
race, gender, region, or age.46
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1 INTRODUCTION

African Americans ages 18-49 years are twice as likely to die from heart disease or stroke in comparison to47
their white peers. African American men and women are more than 40% more likely to suffer from high blood48
pressure and 80% more likely to be diagnosed with diabetes, both of which are risk factors for other health49
problems (51,52). Asian Americans suffer at lower rates of obesity (12.7%) but still suffer from obesity-related50
diseases. Asian Americans are 10% more likely to be diagnosed with diabetes in comparison to whites. Roughly51
20% of Asian Americans have high blood pressure with 6% having coronary heart disease (39,45,46). Hispanics52
are at higher rates of obesity (47.0%) compared to their white peers. Hispanic adults are diagnosed with diabetes53
12.2% of the time compared to their white peers at 7.3%, which is almost 2x as high (47,48,49, ??0).54

So why do we see such disparities in obesity rates from the past to now and between groups? Several reasons55
have contributed to the rising obesity rates over the past few decades. Let’s first take a look at food and how it56
has changed over the past few years. Compared to the 1970s, Americans consume more food away from home57
at restaurants and fast food establishments. When food is consumed at home, less time is spent on cooking.58
Americans spend more money on fast food now compared to the 1970s (32). Foods prepared away from home59
are higher in calories, saturated fats, sodium, cholesterol, and carbonated soft drinks. Inversely, they contain60
fewer vitamins, minerals, fiber, fruits, vegetables, and milk. A few studies also found that more calories came61
from additional snacking (e.g., salty snacks, cheeseburgers, pizza) throughout the day, especially in adolescents62
(22,41,42,57,65,67).63

Consuming larger portions of food signifies an increase in total calories consumed. Individually or combined64
with a decrease in energy expenditure (i.e., physical activity and exercise), individuals gain more fat mass and65
can become overweight and obese (40,61,62,76). We’ve collectively agreed that portion sizes over the years66
have increased. Now we have to empirically prove that sizes have indeed changed. Many researchers have been67
interested in this question and decided to empirically prove (or disprove) the commonly accepted belief about68
portion sizes. Portion size information was obtained from companies from the past and the present. Having the69
size difference information, the studies were able to analyze factors of change like total calorie intake, sodium,70
cholesterol, vitamins, minerals, carbonated beverages, etc. The research indicates increased consumption of ”bad”71
foods and decreased consumption of ”healthy” foods. Since the 1970s, individuals are eating higher amounts of72
sodium, cholesterol, saturated fats, etc., and fewer amounts of fresh fruits, vegetables, etc. Alongside this change73
in the type of food consumed, these studies found that portion sizes have increased over time, some even being74
2-3x as big as the original food product. This size increase has been noted inside and outside the home. It75
is not just a problem when dining in a restaurant, it is a societal issue (40,61,65,66,76). However, obesity is76
not a uni-causal issue. The multi-level complexity of obesity encompasses both the change in the type of food77
consumed as well as the portion size of foods consumed, but they are only pieces of a much bigger puzzle.78

Another piece of this puzzle is sedentarism. Sedentary behavior is characterized as an individual spending79
excess time in low energy expenditure activities like sitting or lying down and very little time in moderate to80
vigorous energy expenditure activities (20,26). Sedentary behavior and physical activity and exercise are inversely81
related. As sedentarism increases, physical activity and exercise decrease. There has been major concern in the82
scientific community as well as the public regarding overweight and obese individuals. As America has seen a83
great increase in overweight and obese individuals, we have also seen rises in other related health conditions such84
as cardiovascular disease and diabetes. Both sedentarism and a lack of physical activity and exercise have been85
linked to obesity and other related diseases (25,26,34,56).86

Several factors contribute to sedentary behavior, including jobs and technology. Back in the 1960s and 1970s,87
America was a massive agricultural society. Farming is a laborious job that requires a lot of moderate-to-vigorous88
physical activity. Since that time, we have seen an occupational shift to desk jobs, i.e., sedentary jobs (15). The89
American Heart Association estimates sedentary jobs have increased by 83% since 1950 (16,71). A decrease in90
the amounts of moderateto-vigorous physical activity follows the rise of sedentary jobs. One study estimated91
that there has been an average decrease of 100 calories per day in job-related energy expenditure compared to92
50 years ago (11). Approximately 13.7% of jobs require ”heavy work,” according to the U.S. Bureau of Labor93
Statistics (8). The 13.7% of heavy work jobs here were related to construction and other related forms of manual94
labor. At the same time, approximately 13.5% of jobs are sedentary, with the most prevalent being legal and95
administrative positions. This occupational shift has contributed to the rising levels of sedentary behaviors and,96
consequently, obesity.97

In addition to occupational shifts, we have also seen an increase in technology. The television (TV) had been98
invented back in the late 1920s by Philo Farnsworth. Still, it didn’t gain popularity until the 1950s, after World99
War I. TV had become one of the most popular forms of entertainment and user consumption grew drastically.100
This rise led to approximately 12 million homes having a TV by 1951 (70, ??8). Today, leisure activities include101
watching tv, browsing on other screens (computers, phones, tablets, etc.), or playing video games. Not only102
do we see increases in sedentary leisure-time behaviors, but we see a decrease in physical activity leisure time103
(11,15). A study of 6,329 participants found that people spend more than half their time (54.9%) in sedentary104
behaviors -that is approximately 7.7 hours per day (in an averaged 13.9hour day) (35,71). In addition to TV105
and phones, we also see a rise in technological progress regarding transportation, namely automobiles (aka cars).106
Cars became popular in the early 1900s through historical figure Henry Ford. As popularity increased, the need107
for roadways and interstates grew. In 1956, President Eisenhower signed the Interstate Highway Act, creating108
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thousands of miles of highway across the country (18). This increase in car mobility has added to the rising rates109
of sedentarism.110

An increase in sedentarism has contributed to the rising obesity rates, but inversely we see a decrease in111
physical activity as another contributor to rising obesity rates. These rising inactivity levels are associated112
with higher risks for obesity and other healthrelated diseases (20,25,26,34,56). The U.S. Department of Health113
and Human Services has issued a Physical Activity Guidelines booklet, highlighting the recommended minimum114
physical activity requirements to stay healthy. For adults, this includes 150 minutes-300 minutes of moderate-115
intensity or 75 minutes of vigorous-intensity aerobic exercises plus 2+ days of muscle-strengthening activities116
-involving all the major muscle groups -each week (74). Less than 25% of Americans are meeting both aerobic117
and musclestrengthening guidelines (Figure 3). Approximately 28% of Americans meet muscle-strengthening118
guidelines alone, and 37.4% meet aerobic guidelines alone (10, 74).Again, we see disparities in one’s physical119
environment (Colorado is the most physically active), age (55+ are less active than younger adults), race120
(Hispanics are the least active), gender (males are more active), education (college graduates are the most121
active), and socioeconomic status (lower incomes are less active).122

With this overall decline in physical activity, we also take note of the decline in sport participation, especially123
in adolescents. The Aspen Institute and the Sports & Fitness Industry Association (SFIA) partner together to124
gather data on youth participation through Project Play, which focuses on kids ages 6-12. The data shows the125
overall percentage of kids who played a team sport regularly has decreased from 41.5% in 2011 to 37.0% in 2017126
(28,31). Interestingly enough, the percent of team sports has increased (from 55.5% to 56.5%) while the percent127
of individual sports has decreased (73.0% to 69.1%). There is a difference in male vs. female participation rates,128
although the percentage of female participants has increased from 49.4% to 52.3% (compared to males from129
61.3% to 61.9%). Income status also affected youth sport participation. In general, lower-income status children130
participate less in sport.131

One study looked at the commitment to sports and observed tennis players and their club memberships. They132
found that skill level was a major factor in the level of commitment an individual had in playing the sport (9).133
Another study done in the South Caucasus proposed that family culture was a major source of influence on sport134
participation before the age of 16 (6).135

It is proposed that while all the issues above contribute to obesity rates, they are all connected to and influenced136
by one’s social class. An individual’s social class, referred to as one’s socioeconomic status, is often measured137
by their income, education, and occupation (68). These factors heavily impact the decisions to be made by138
individuals regarding their diet and activity. Many studies have found that social class does impact rates of139
obesity, with higher rates in girls than boys (19,30,38). For example, an individual on a strict budget won’t have140
time or money to spend on gym memberships, groceries, or houses/apartments near playgrounds or walkways.141
If an individual cannot afford to be near physical activity promoting infrastructure, will they be encouraged to142
be physically active?143

Obesity, physical inactivity, sedentarism, unhealthy diets -it is obvious we have a problem. With these rising144
rates of unhealthy behaviors, we see negative health consequences arising that are affecting the livelihood and145
well-being of Americans. What are we supposed to do then? The obesity epidemic and all the health issues that146
follow it are rising and harming people’s lives. How do we propose to stop it? There are two aspects of this147
we need to address: societal changes and personal changes. As individuals, we are responsible for the decisions148
that we make. We are capable of choosing healthier options that can improve the odds of health problems. We149
also see the need for society to change, given we have certain structures and institutions in play that feed the150
obesity epidemic. It is therefore imperative that medical and health professionals address both sides of this issue,151
including both physical activity and diet behaviors, on a personal and societal level (27).152

First, let’s look at some personal decision’s individuals can make to improve their health and decrease their153
risks of obesity and other health problems. Simply put, Americans need to become more physically active. While154
this does include exercise, it more broadly includes physical activity, which is activity throughout a day. This is155
compared to small, high energy bursts of exercise at the end of an 8-hour workday, having sat at a desk, staring156
at a computer screen. As we’ve seen before, sitting too much is dangerous for our health, yet we do it far too157
often. Changing our sitting habits is a necessity (7,21). Leaving your desk to move around more often on breaks158
is suggested to disrupt the amount of time we spend sitting (especially those with desk jobs). We can also make159
small decisions like taking the stairs, walking farther in a parking lot, or biking or walking to places instead of160
driving. These are small, simple changes that could drastically change how physically active we are. There is161
evidence to suggest that holding membership in a club sport also increases your overall physical activity (77).162
Holding the membership is good, but the relationships formed in that group are vital to the continuation of an163
individual playing that sport. Whether friends or family are encouraging group membership, our relationships164
influence our motivations and desires to engage in physical activity (73). Physical activity not only helps with165
the obesity crisis but can encourage positive psychological and social health (13).166

While there are many personal decisions an individual can make to become more active, there are also societal167
changes that can improve rates of activity when implemented. One of the most popular issues here is recess. Over168
the past few years, we have seen a decrease in time allotted for recess, a time for children to have unstructured169
playtime to ”burn off” their energy after sitting in a classroom all day. Several laws (e.g., No Child Left Behind170
Law, Every Student Succeeds Act) passed within the past 20 years have taken a focus more on education than171
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on physical activity. This focus towards course curriculum has forced educators to decrease the amounts of time172
in physical activity to prepare their students for upcoming mandatory testing despite research informing us of173
the benefits of recess, especially unstructured playtime (14,29, ??3). Research has looked into not only allotting174
time for children to have recess, but also the provision of equipment.175

Children tend to be more active during recess and after school when they are encouraged by their teachers and176
given access to equipment that aids in free-time play (5,58,59,75). The conclusion here is to bring back recess in177
appropriate amounts to balance both the physical activity and the educational needs of children.178

Another societal change to observe in physical activity is infrastructure. Individuals are influenced by their179
environment. A city built to be more active will see people become more active, whereas a city built to180
accommodate technological advances may prove to be more dangerous for the occurrence of physical activity.181
Some examples of infrastructure could be sidewalks, bike lanes, parks/playgrounds, etc. For cities that do not182
build these infrastructures into their city plan, not only is it more dangerous for people to be active (having to183
walk/run on the road, children playing in the streets), but it doesn’t promote physical activity. Many studies184
have looked at infrastructure and generally find that places without these infrastructures in place tend to promote185
inactivity (12,17,33).186

Obesity is multi-causal. Physical activity is good, but only a piece of the solution. We also have to consider the187
diet aspect of obesity. As we have previously seen, Americans are over-consuming in amounts and types. Many188
studies have observed the changes that occur when small changes are made to diet (they also increase physical189
activity). These studies most commonly decrease sugar intake (60). The time of day food eaten is another factor190
being explored. Sofer, Stark, and Madar (2014) conducted a study regarding the time of day and suggested that191
timing (and what is consumed at that time) might play a big role in abdominal obesity (69). Researchers have192
also explored different types of diets (e.g., Mediterranean Diet) to find associations between diet and decreased193
obesity and disease rates (37). While many of these studies are promising in providing possible solutions, it is194
ultimately up to the individual to enact these changes in their own life.195

The 2015-2020 Dietary Guidelines for Americans help to outline a healthy diet for Americans to follow by196
reducing the bad and increasing the good. These national guidelines put forth by the U.S. Department of Health197
and Human Services are an effort to provide directions for Americans to make healthy personal decisions regarding198
their diet (24). It is up to an individual to decide how much, what type, where, and when to eat. But we can199
provide resources for individuals to consider when they are making this choice.200

Studies have observed when small changes are implemented in the diet, like reduced sugar intake, the health201
and well-being of individuals increases. In response to this, many have posed the question of taxing sugar to help202
reduce rising rates of obesity. Some countries have started implementing this (63,64). However, the effectiveness203
of this tactic is questioned. It does not appear to bring out the desired effect. Instead of imposing negative204
consequences on undesirable behaviors, society should focus on discouraging these behaviors while encouraging205
and emphasizing positive, healthy behaviors.206

Certainly, this is not an exhaustive list of problems and solutions. The obesity epidemic is a complex situation207
that requires a complex answer. It does cause one to ponder, however, why some of these changes occurred in208
the first place. We noted that increased portion sizes and the use of saturated fats and sugars have contributed209
to the growing obesity problem. In comparison to the 1950s, we consume larger portions and foods laden with210
calories but lacking appropriate nutrients. Why? There are so many studies looking at the effects of portion size211
and food type, but there are none to show why the nation started making these changes in the first place. What212
caused the shift in our diets? We see the reasons for shifts in physical activity and exercise, but we have not213
seen the reasons behind restaurants and families increasing portion sizes. Future research should include these214
questions as part of their study. If we are unable to locate the source of the problem, how do we expect to fix215
it? One cannot treat an issue symptomatically and assume the underlying cause will be cured. Understanding216
the reasons why these changes occurred can help to produce a whole solution versus the symptomatic solutions217
we currently have. 1 2 3218
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