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Abstract

Obesity is the second largest preventable disease in the US, and accounts for over
400,000 deaths each year. Much of the current literature focuses on environmental and
genetic factors that cause the disease, as well as consequences for being obese. One of
these consequences is a wage penalty. This paper explores the connection between being
classifed as obese in one’s adolescence, and the possibility of a wage penalty when this
adolescent becomes an adult. This paper focuses on the NLSY 1997 survey, exploring the
relationship between the BMI of participants in the frst round of the survey in 1997 and
their wages in the most recent published round in 2014. This study concludes that
adolescent obesity is not signifcantly correlated with a wage penalty as an adult, and
therefore as detrimental as the disease may be, this study shows that there is a possibility
for the disease to not affect you throughout the entirety of your life.
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Introduction
It is diffcult to imagine a setting more effective than the United States for
producing obese individuals (Anderson, Butcher, & Levine, 2002). Child obesity is
defned as having a body mass index (BMI) greater than or equal to the age and sex
specifc 95 th percentile of the 2000 CDC growth charts (Childhood Obesity Facts). If
children lie in the 85th to 95th percentile, they are considered to be overweight, in the 95th
to be obese, and if they fall above the 97 th percentile, they are considered to be severely
obese. For adults, obesity is based off of one’s height and weight BMI = (���� ! ) In the
past 25 years, the rate of obesity has more than doubled to reach a staggering 45% of the
US population (Childhood Obesity Facts). An individual having an excessive level of
body fat is typically associated with other adverse health conditions (Finkelstein n.d.). As
the rate of obesity increases, so does the prevalence of related diseases such as: type 2
diabetes, cardiovascular disease, several types of cancer, musculoskeletal disorders, sleep
apnea, and gallbladder disease. Americans are now more likely to be obese than to smoke
cigarettes or use illegal drugs (Cawley, 2010).
The frst national survey was conducted in 1963, and little is known about the
prevalence of obesity in the US before this time. There is a disagreement about if the
obesity epidemic is a recent phenomenon, or a continuation of a long trend. Among girls,
obesity rates began to rise after birth year 1970, but overweight and BMI-Z scores (also
known as standard deviation scores and adjusted for child age and sex) were already
rising as early as the 1940s and 50’s. In these times a weight gain was usually attributed
to being healthier. The only surveys before 1960 consist of military conscripts- which do
not provide an unbiased survey base, since it is only selected men who are 18 years of
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age and older. Male BMI distribution was more or less stable from birth year 1930 to
1970. Following this period the rate of being overweight or obese began to rise much
more rapidly. For girls, the increase in rates of obesity is just as recent as for boys,
however it was foreshadowed by an earlier rise in overweight and decrease in individuals
being underweight. It shows that the worst part of the obesity epidemic is fairly recent,
and offers a glimmer of hope that the epidemic can be reversed through the correct
actions (Hippel & Nahhas, 2013).
One of the major issues is that obese children often become obese adults. Other
than suffering from physical illnesses, obese adults and children are also much more
likely to undergo social stigmatization and discrimination, as well as psychological
problems. Despite slowly declining rates of youth obesity, the disease remains an US
epidemic (The State of Childhood Obesity). Childhood obesity affects 12.7 million
children and adolescents in the United States, making up for about 17% of the population
as a whole - meaning one out of every six children is obese. Last calculated, around 8.9%
of two to fve year olds were obese (one in every eleven), 17.5% of 6 to 11 year olds, and
20.5% of 12 to 19 year olds. The prevalence of the disease is slightly higher for Hispanics
at 21.9%, and for non-Hispanic blacks at 19.5% than for non-Hispanic whites at 14.7%,
and is higher for women than for men in all age categories. The American obesity
epidemic although multifaceted, can generally be attributed to an individual's diet,
exercise level, technological advancements, and environmental factors.
Diet/Exercise:
91% of children have inadequate diets, and less than half of them do the
recommended 60 minutes of daily physical activity (The State of Childhood Obesity). In
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the home, workplace, and schools, physical activity has dramatically decreased. Along
with a decrease in exercise, almost 2/3 of youth consume a sugary beverage on a given
day. Children grow up drinking more heavily sugar-sweetened beverages, and less water
and milk. These habits often lead to excess weight, and children with a high BMI are
more likely to have insulin resistance (with the possibility of leading to diabetes), high
blood pressure, and unhealthy levels of fats. High calorie nutrient void, good tasting, and
inexpensive foods are widely available and marketed more heavily than ever. Portion
sizes have increased, and eating out has become more frequent than staying in for a home
cooked meal.
Technology:
Dietary changes account for a large portion of the increase in size of the average
American, however technological innovations have also aided in the rise of our BMI. Our
reliance on cars over self-powered travel, and the emphasis on increased class times and
cut back recess time and physical education programs only add to the sedentary mindset
of the growing youth. 24.7% of high school students watch three or more hours of
television on an average school day. According to the CDC, the average American adult
is 24 pounds heavier today than in 1960 (2008).
Environment:
Environmental factors also play a large role in overall youth health. Obesity
affects children from low-income families in a big way. From 2000 to 2010 the overall
prevalence of obesity for low-income youth increased from 14.0% in 2000 to 15.5% in
2004 to 15.9% in 2010, to the rate decreasing to 14.5% from 2010 to 2014. More than
200,000 youth under the age of 20 have type 2 diabetes, and many more are at risk to
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develop it (The State of Childhood Obesity). Socioeconomic factors are strongly linked
with childhood obesity, and studies have shown that family income plays a larger role
than race or ethnicity in predicting whether one is at risk for being obese (The State of
Childhood Obesity). If children have limited access to safe places to play or if youth live
in food deserts where there are very few places for parents to buy affordable, healthy
foods to serve their families- these youth are positioned at a disadvantage. One study
found that the odds of a child being obese or overweight increases by 20-60% if he or she
lives in a neighborhood with unfavorable conditions like poor housing, unsafe
surroundings, and limited access to parks and recreation centers. Unhealthy foods are also
excessively marketed to children, and black youth are exposed to a greater amount of
unhealthy food marketing than white youth (Finkelstein, Ruhm, & Kosa, 2005).
This paper will discuss the possible correlation between obese children, and the
possibility of wage penalties in adulthood. The question is not if these wage penalties
exist, but how youth obesity affects an individual throughout the rest of their lives. Even
if an obese child is no longer classifed as such when they reach adulthood, they may still
have unintended negative consequences and penalties in their lives.
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Literature Review
Empirical Wage Analysis
Studies have found that overweight and obese individuals earn lower wages than
those who are leaner. It is unclear whether this is because of employer discrimination,
lesser productivity in the offce, or greater absences due to the disease. The direct costs of
obesity include medical costs (prescription drugs, emergency room visits) and
outpatient/inpatient costs, which add up to $14.1 billion and $237.6 million, respectively.
Alternatively, obesity related absenteeism is associated with indirect costs, which total a
loss of $4.3 billion each year. These costs are so substantial that they explain 27% of the
rise in health care spending between 1987 and 2001 (Cawley 2010).
Indirect Costs of Obesity:
Having a BMI of over 30, the national classifcation for obesity, is associated with
lower productivity at work, also known as presenteeism (Cawley, 2010). Presenteeism
may lead to a wage penalty for obese adults. Most importantly, children with weight
problems are likely to become adults with weight problems (Anderson, Butcher, &
Levine, 2002). This means that the number of people with this wage penalty is predicted
to increase.
Lower wages could also be a refection of reduced productivity from physical
limitations, or the combination of multiple diseases which may lead to increased doctor
visits and therefore absences in the workplace. Obesity is also correlated with other
symptoms like depression, type II diabetes, a variety of cancers, cardiovascular disease,
asthma, and chronic back pain. A study from England shows how much obesity can
affect an individual in the workplace. In this study, it is found that BMI has a positive and
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signifcant effect on occupational attainment in males, and a negative and signifcant
effect in females. However, they state that the burden on employers is considerable, and
give the example that in 2001 there were more than 15 million days of medically certifed
absence attributable to obesity. For males this means, mean hourly wages are lowest in
the underweight and the morbidly obese categories as they both earn around 12% lower
mean wages than the highest wage earning category. For females, underweight females
earn around 2% less than the highest category, while the morbidly obese earn 12% less.
There are conficting arguments where it is debated if there is employee prejudice for
hiring obese workers, or if the employers may be discriminating in this way stemming
from a belief that the obese are less productive (Morris, 2006). A study by Hammond
emphasizes the results of obesity on LPT (lost productive time) in the workplace
environment, which they attribute to a sum of presenteeism (the loss of productivity due
to debilitating diseases) and absenteeism (Hammond & Levine, 2010). Respondents were
asked to estimate the average amount of time elapsed between arriving and starting work
on days when they were not feeling well, as well as total hours of lost concentration,
repeating a job, or feeling fatigued. They fnd that obese workers are more likely to have
positive LPT than their counterparts, and on average have more of it. The monetary value
of the cost of excess LPT among obese workers is estimated at $11.7 billion per year. Of
the total cost of LPT, two-thirds is attributable to presenteeism and one-third to
absenteeism. Compared to individuals of a normal weight, those who are moderately
obese and severely obese, have 14 to 25% more physician visits, respectively. The
authors determine the distribution of individuals across BMI categories, as well as life
expectancy at each age between 18 and 85 years in each BMI category, and calculate
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years of life lost (YLL) in each category relative to a reference BMI of 24 (the high end
of the normal-weight range). The largest effect of obesity on morbidity was for white
men: a white male aged 20 years with a BMI over 45 could be expected to have 13 YLL,
the equivalent of a 22% reduction in remaining life years. Effects for black men and
women were much smaller (Hammond, 2010).
Job Description:
Obesity affects wages if the employers don’t want to hire obese individuals
because of concerns about low marginal productivity, high healthcare costs, or because
consumers or employers have a distaste for obese workers. It is also a possibility that
consumers may prefer to interact with slender workers. Employers can perceive obese
persons as unft for public sales positions and more appropriate for telephone sales
involving little face to face contact and more behind the scenes work. The mediating
factors for this include less productivity due to health problems from their obese
condition, less investment in human capital of obese workers, employer aversion for
obese employees due to high healthcare cost, consumer distaste for obese workers, and
health-care cost differentials offsetting wages (Han, Norton, & Stearns, 2008).
Occupations like sales and teaching require more interaction with customers or
colleagues than other jobs, like computer programming. The extent of social interaction
may determine the potential for the wage penalty of being overweight. To account for
this, studies sort occupation by the type of interpersonal relationship required and by the
extent of the social interaction with customers or colleagues using the Dictionary of
Occupational Titles (DOT). This helps them to distinguish the signifcance of
employer/consumer distaste by differentiating between the amounts of human contact.
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Since individuals tend to gain weight, as they get older, age plays an important role for
determining the amount of distaste from consumers and employers. The increase in the
wage penalty by age appears larger in jobs that require interpersonal skills with more
social interactions. It is found that the negative relationship between BMI and wages is
larger in occupations that require interpersonal skills- with presumably more social
interactions. The wage penalty increases as the respondents get beyond their midtwenties. They show that being overweight and obese penalizes the probability of
employment across all race-gender subgroups except black women and men (Han,
Norton, & Stearns, 2008).
If obese workers are less likely to occupy jobs that require social interaction,
obese workers in these jobs may have higher job skills than underweight or normal
weight workers in the same jobs. Consequently, if obese workers could see this wage
gap, they might have more incentive to develop job skills in order to compensate for the
‘obesity affect.’ The increase in the wage penalty by age for obesity shows that further
weight gain with age doesn’t effect the wage penalty (Han et al., 2008).
Most studies have found a negative effect of BMI on hourly wages for women,
but no signifcant effect for men. For white women, being obese decreases the likelihood
of employment. Women who identify with being Black have mixed results. The wage
penalty increases by 0.81 percentage points for obese women each year that they get
older (Sabia & Rees, 2011).
A one unit increase in BMI is linked with a 0.8-1.0 percent decrease in the wages
of white women. A one-pound increase in body weight is associated with a 0.13-0.16
percent decrease in wages, and being overweight or obese is associated with as much as a
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ffteen percent decrease. There is little evidence to support the hypothesis that body
weight and the wages of men are negatively related. The fnding that women are paid less
than their counterparts based on their weight is consistent with pure Becker-type
discrimination (Sabia et al., 2011). Becker discrimination is defned as a prejudice that
can be interpreted as distaste and modeled with microeconomic theory (2011).

BMI vs. Body Fat:
In another study, it has been argued that an appropriate measure of obesity should
be one that measures the level of body fat in one’s body, that BMI alone only explains
about 26% of the variations in body fat, and a wide range of conditions exist in which
BMI provides misleading information. BMI alone can mistake muscular individuals as
being overweight due to not being able to distinguish between fat and muscle. However,
Wada’s research confrms what other studies, which used BMI as a measure, have
already shown. A body fat increase is correlated with a negative wage penalty. Wada
argues that due to the demands of childbearing and hormonal functions, a higher
proportion of a woman’s body consists of fat than that of a man, therefore BMI might
serve as a more accurate measure of excess fat for women than men. Results show that
individuals with high levels of lean body mass earn a premium wage (Wada & Tekin,
2007). Baum fnds that both men and women experience a persistent obesity wage
penalty over the frst two decades of their careers (Baum & Ford, 2004). Obese
individuals are shown to experience social penalties in their interpersonal activities and
on the marriage market (Cawley, 2010). Baum tests if obese workers earn lower wages
because they are limited by health constraints, if they are more economically myopic, if
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they are more costly for employers who provide healthcare, or if they are discriminated
against by customers. Baum fnds that wages for males are 3.4% lower for males with a
BMI greater than 30, and 6.1% lower for females in the same situation (Baum et al.,
2004). In another study, Averett fnds that there is no evidence that African American
women suffer an economic penalty relative to other African American women of lower
BMI statuses. American women, along with their German and English counterparts,
experience great social and psychological pressure with respect to body size, and there is
much evidence of discrimination experienced by those who are considered obese (Averett
& Korenman, 1993).

Myopic Thought Process:
Studies also suggest that individuals who are obese are more willing to exchange
their future health for immediate gratifcation. This theory indicates that people who are
obese also might be more apt to indulge in risky behavior like smoking and drinking.
However, studies only found a ten percent correlation between these two behaviors. If
workers are myopic, they are less concerned about placing a high value on the future and
more focused on the present. They also might be less likely to engage in training and
therefore have a fatter earning profle overall. It is also a possibility that there is
discrimination within the training program itself where the obese individuals have less of
an opportunity to succeed. Baum fnds that employer discrimination exists, and that
obesity penalties do not differ across occupations, which argues against the employee
discrimination claim that other studies have made (Baum & Ford, 2004).
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A study on Germany by Caliendo and Lee looks at many different subgroups of
the population to measure the full extent of any discrimination that might exist in society.
They examine the issue of whether obese job applicants that newly enter unemployment
in Germany have different job search behaviors from non-obese applicants, whether they
participate at the same rate in training programs and whether employers regard them
differently. The thought of the experiment was to hold a ‘beauty contest’ where
employers choose whom to hire frst from a lineup of unemployed persons. Unlike other
observational studies, which are generally based on obese and non-obese individuals who
might already be at different points in the job ladder (e.g., household surveys), in this
case, individuals all start from the same point—they are newly unemployed. According to
the data, the only group who experienced any possible form of negative labor market
outcome was that of obese women. Obese women who found a job also had signifcantly
lower wages than normal weight women even after controlling for an extensive set of
personal characteristics. The authors pose the question of whether obese women were
willing to accept lower wages to begin with, and fnd that although women do see a large
wage penalty, it is unclear whether it is due to discrimination of employers or acceptance
of a lower wage (Caliendo & Lee, 2013).
Gortmaker et. Al., found that being overweight during adolescence has important
social and economic consequences, largely focused on discrimination in the workplace.
These consequences are greater than other chronic health related disease consequences.
They found that women who had been overweight in adolescence had completed fewer
years of school, were less likely to be married, had lower household incomes, and had
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higher rates of household poverty, over women who had not been overweight
(Gortmaker, Must, Perrin, Sobol, & Dietz, 1994).

Burden on Society:
Total spending attributable to obesity accounts for about 5% - 7% ($75 billion per
year) of health insurance expenditures among businesses with employer provided health
insurance. It has been found than women earn 4%-17% less than do white women of
normal weight. One interesting question that arises is if lower wages result in weight
gain, or if excess weight leads to lower wages. Some fraction of the population will
choose a less healthy lifestyle, however it is clear that, with a booming 40 billion dollar
per year diet industry, many want to lose the weight, but are hesitant to do so by
themselves. They argue that interventions will need to be multifaceted in order to be
successful (Finkelstein et al., 2005).

Solutions
Economic policies may be contributing to children’s growing girth, and policies
may be altered in order to reverse the growing trend. While examining the economic
causes and consequences of obesity, the rationales for government intervention, and the
cost-effectiveness of policies, it has been shown that youth obesity may be a relevant
place for the government to intervene. Although agricultural policies do have an impact
on food prices and production, studies have concluded that agricultural policies
implemented here have little impact on consumer prices of energy dense foods. US
policies raise the price of sugar and milk though restricting imports and regional dairy
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compacts. Due to government subsidies, the reduced price of corn adds only 1.6 percent
to the price of soft drinks, which makes corn an attractive choice to that industry. Simply
through agricultural subsidies alone which results in decreasing the costs of certain foods,
it raises the BMI of youth by 0.08 percent. The action of subsidizing the production of
corn and restricting imports of sugar have given food manufactures an incentive to
substitute HFCS (high fructose corn syrup) for sugar. This shift may increase food intake
and obesity because fructose does not stimulate insulin secretion or leptin production,
which both regulate food intake (Cawley, 2010). This correlation remains controversial.
The US government requires producers of agricultural commodities that have price
supports to contribute a specifc amount of money for each unit they sell into a fund that
is used for commodity specifc advertising of fast food menu items, advertisements that
greatly infuence adolescent
preferences when deciding what foods they want to eat (Cawley, 2010).
Income affects obesity through the ability to substitute healthier, more expensive
food for cheaper energy dense foods. Conversely, a higher income allows more time for
sedentary pursuits. Socio economic studies widely vary in their results, in how signifcant
having a low income level is to becoming obese, and have found it depends greatly on
race, sex, age, and year (Cawley, 2010). One possibility for government intervention is to
internalize external costs. This could ensure that those whose decisions create the costs
shoulder all costs associated with obesity, by taxing those who are considered to be
obese. In 2008 obesity associated illness cost Medicare $19.7 billion and Medicaid $8
billion. Tax dollars and state health insurance programs funded those costs.
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Aside from taxing obesity itself, the government might consider giving consumers
more information about the food they eat. An example of this is Chile. With soaring
obesity rates, the country has decided to do away with the most readily recognizable
faces in the marketplace, and with complete package redesigns and label restrictions to
combat the disease. It has been called the most ambitious attempt to re-make a countries
food culture by nutritionists worldwide. A food law has banned fgures such as Tony the
Tiger, as well as the sale of Kinder surprise
eggs. It also prohibits the sale of junk food in schools, and doesn’t allow those products
to be shown on television during shows aimed at young viewers.

Figure 1.1 Example of Chilean cereal boxes with and without iconic mascots.

Source: NY Times

Sodas, such as Coca-Cola, have as high as an 18% tax on them which is among the
steepest taxes in the world. The most prominent part of the tax is that it displays black
warning logos in the shape of stop signs showing that the product is high in sugar, salt,
calories, or saturated fat. Although there is backlash from food companies trying to
protect their profts, the labels force consumers to take notice of what they are putting
into their shopping carts. The Chilean government is hoping to redefne how children
14

think about food. More and more food companies condemned with the black logos are
changing their products, like reducing sugar content, in order to lose the designation
(Jacobs, 2018).
Other options are for more restaurants to post calorie counts next to meals. Some
European countries, following suit from Chile, have banned food companies from
advertising to children. It has been calculated that a ban on television fast food
advertising to children in the US would decrease the prevalence of being overweight by
18% among children aged 3-11, and by 14% for youth aged 12-18. Cawley states that the
most cost effective way to prevent obesity is to promote healthy eating in elementary
schools and middle schools. Although society recognizes youth obesity as a leading
health concern, their willingness to pay higher taxes for obesity prevention programs may
be diffcult to come by. In New York state, 83% of the residents agree that childhood
obesity is a huge issue, however more than ⅓ of them are unwilling to pay $10 annually
in higher taxes to cut childhood obesity in half (2010).
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Theory
There is widespread agreement that obesity, especially for white women, is
correlated with a high wage penalty, however very few studies focus on how this relates
to their youth weight status. Further, the latest study that did so was conducted in 1995
and was not able to thoroughly study the correlation, since the surveyed youth were just
beginning their careers. In addition to this, many more weight variables were added in the
1997 NLSY survey. Aiming to fll the gap of knowledge in youth correlations to adult
wage penalties, this study uses data from NLSY (National Longitudinal Study of Youth)
from the year 1997, as part of the NLS (National Longitudinal Surveys) program. The
age cohort is born between 1980 and 1984, and at the time of the frst interview the
respondents were aged from 13 to 17 years. At the time of the most recent interviews,
the respondents were aged 27 to 31 in 2014. 8,984 individuals were initially interviewed,
with 4,599 (51%) males and 4,385 (49%) females in the initial survey. Nearly 80% of the
individuals interviewed in the frst round of the sample, were also interviewed in the 17th
round of the survey, showing a very strong retention rate. The number of non-black/nonHispanic is 4,665 (51.9%), the number of black respondents is 2,335 (26%), the number
of Hispanic or Latino is 1,901 (21.2%) and the number of mixed race is 83 (0.9%). With
very few exceptions, all members of the cross-sectional sample have been eligible for
interview during each round of the NLSY79.
In every round respondents are asked to self-report their weight. In the 1997
survey, adolescents describe their weight (very underweight, slightly underweight, about
the right weight, slightly overweight, very overweight) and what they are currently trying
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to do in regards to their weight (lose weight, gain weight, stay the same weight, not doing
anything about weight).
Types of information gathered in this sample include: labor market behavior,
education level, family background, Armed Services Vocational Aptitude Battery (which
measures knowledge and skills like reading and mathematics), family life (marital status,
child care), health issues, and assets and income. This study will use the height and
weight and information in the frst segment of the study, and income and education
information in the last implementation of the study. The base model for this study will
build on Gortmaker (1994), in order to gain a better understanding of this relationship.
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Base Model
(1)
𝐼𝑁 = � 0 + �1 𝐵𝑀𝐼 + �2 𝐷� + � 3 𝑀𝐴�𝐸 + �4 𝐴�𝐸 + � 5 𝐵�𝐾 + � 6 𝐻𝐼𝐻 + �7𝑀� + �8 � +
�9 �𝐵𝐸 + �10 𝐻𝐸𝑆�𝐵𝐸 + �11 𝐴𝐻𝑇𝐻𝑀𝐴 + �13 𝐻𝐸𝐴�𝑇𝐷𝐼𝐻𝐸𝐴𝐻𝐸 + � 14 𝐷𝐼𝐴𝐵𝐸𝑇𝐸𝐻 + �15 𝐸𝐷 +
�

Dependent Variable:
For this study, the dependent variable is income (IN). This income is derived from 2015,
the latest year for the survey. As discussed in the literature review, although many studies
have looked at the comparison between weight and wage penalties, very few have looked
at the effect of adolescent obesity on wages later in life. In this study, adolescent BMI is
compared to the same individual's wages 18 years later in life.
● IN: During 2014, total income from wages and salary in the past year before
deductions from taxes.
Independent Variables:
Demographic characteristics
The non-Black/non-Hispanic category was left out of this regression. This category is
presumably capturing the participants of this survey who identify as White, and therefore
the regression results of the three other categories, black, Hispanic, and mixed race, are to
be compared to the non-Black/non-Hispanic sector.
● BLK: Number of survey participants who identify their race as Black
● HIS: Number of survey participants who identify their race as Hispanic
● MR: Number of survey participants who identify their race as Mixed Race (nonHispanic)
● NB: Number of survey participants who identify their race as non-Black/nonHispanic
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This variable is not in the regression in order to test the other three
variables against this condition
Environmental factors
● ED: Years of schooling participants completed. Data collected from the most
recent survey in 2015
●

W: Participants who described themselves as wanting to lose weight

● DW: Participants who described themselves as severely overweight

Correlated diseases
It is important to note that these diseases may have an impact on income, which is not
related to the individual being obese, and this is why the study chose to include them.
● AS: Individuals who selected that they had Asthma in the 2013 survey
● DI: Survey participants who selected that they had been diagnosed with diabetes
in the 2013 survey
● HD: Survey participants who selected that they had been diagnosed with heart
disease in the 2013 survey

Personal Characteristics
● AGE: Survey participants age at the time of the original 1997 survey
● BMI: Individuals BMI calculated from their self-reported height and weight in
the 1997 survey. The respondents recorded their height in rounds 1-15
● OBE: Number of survey individuals who, in 1997, had a calculated BMI of over
30 - the national standard classifcation for obesity
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● SEVOB: Number of survey participants whose BMI is greater than 37, the value
for severely obese
● MALE: Self reported gender of male or female
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Data
Summary statistics are shown below in table 1.1. Ages range from 13 to 17 in the
initial survey, and weight varies widely from 60 to 390 pounds. The lowest BMI is
considered an underweight 11.11, and ranges to severely obese at an estimate of 63.
However, it is important to remember that there is potential for bias, as height and weight
are self-reported in this study. The mean for describing one’s own weight is that they’re
about the right weight (indicating that they are not trying to gain or lose weight), and the
mean BMI lies in a healthy range of 22.4. Many participants in the study either choose
not to answer, or were not sure if they had the selected disease variables of asthma, heart
disease, and diabetes. These variables are collected from the most recent survey
conducted in 2013. This data was collected later in time because the aim is to see if these
diseases may lead to work absenteeism, and therefore and more relevant, when they are
working adults, and not adolescents. This made it diffcult to tell if absenteeism was an
issue, and a possible cause of lower income in the 2015 survey.
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Table 1.1 Summary Statistics
.

Obs

Mean

Std. Dev.

Min.

Max

Height (Feet)

4,819

5.007055

0.3739549

4

6

Height (Inches)

4,819

5.001245

3.279558

0

11

Weight (lbs)

4,819

133.3073

33.67075

60

390

BMI

4,819

22.48156

4.424487

11.11

62.55

Obese

4,819

0.0628761

0.2427652

0

1

Describe Weight

4,819

0.0425399

0.2018384

0

1

Lose Weight

4,819

0.374144

0.4839513

0

1

Male

4,819

0.5279104

0.4992722

0

1

Age

4,819

14.96846

1.395986

13

17

Non-Black/Non-Hispanic

4,819

0.547209

0.497818

0

1

Mixed Race

4,819

0.0095455

0.097244

0

1

Hispanic

4,819

0.1992115

0.3994488

0

1

Black

4,819

0.244034

0.4295576

0

1

Asthma

4,819

0.956215

0.2046377

0

1

Heart

4,819

0.9246732

0.2639454

0

1

Diabetes

4,819

0.9252957

0.2629409

0

1

Total Income in 2015

4,783

44834.14

36022.26

0

212641

Education

826

15.96731

2.790485

1
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Severely Obese

4,819

0.0039427

0.0626737

0

1

*** p<0.01, ** p<0.05, * p<0.1
Source: author’s calculations.
R-squared = 0.0939

F(13, 816) = 6.51
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Advantages and Limitations
An advantage of this study over previous ones, namely Gortmakers, is that this
study has been able to use all of the data available, and see the subjects further into their
career paths because more time has elapsed since the frst survey in 1997. That allows
this study to be more conclusive overall of how youth BMI affects adults when they are
at their peak career wage. A limitation of this study is that since looking at adolescent
youth BMI and adult wages hasn’t been studied very much, the variables surrounding the
connection are vague and diffcult to quantify.
In addition, many of the youth were unsure of the interview questions that they
were asked in the original 1997 survey, and either chose to not answer them, or selected
that they didn’t know the answer. This made it diffcult to tell the causes behind why one
participant over another would receive a lower income. Another disadvantage of this
survey is that variables such as height and weight were self-reported, and therefore a
margin of error in the BMI calculations must be accounted for. There also is much
contention over what causes the wage penalty, as discussed in the literature review. Due
to the wide variety of indirect and direct obesity causes, it is diffcult to tell which
variables are most responsible for weight gain that leads to the wage penalty.
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Results
Model 1
This section presents the OLS (ordinary least squares) regression analysis of
United States income levels and the possibility of a wage penalty for adults who were
obese children. This section will also discuss at length the process and modifcation of
the original model to achieve the fnal results. Although this model only explains 10.67%
of the variance in income levels, three of the variables included are signifcant at the 95%
and 99% levels, thus leading to a better understanding of the wage penalty in question.
The intent of this study is to better understand the correlation between youth BMI
and adult wages. Although the model as a whole is less explanatory than desired, there
still are conclusions that can be drawn from this study to better explain the connection.
The coeffcient for BMI was expected to be negative, as well as the disease variables of
diabetes, heart disease and asthma, non-Black/non-Hispanic, and gender. This would
indicate that to earn a premium wage, one’s BMI would be low, they would have none of
the diseases which might add up to more absenteeism, and they would not be a white
woman. Variables for one’s age were expected to be negative. This would indicate that as
one gets older, they earn lower wages, following the conclusions from previous literature.
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Regression Analysis
Diagnostic testing of the initial regression did not indicate the need for corrective
measures. Multicollinearity, resulting from one predictor variable in a multiple linear
regression being linearly predicted from the others making it diffcult to tell which
variable is actually having a greater effect on the dependent variable in question was not
present in the regression.1 Although variables in the correlation matrix (see Appendix C)
can be seen as highly correlated, they are not correlated enough that the study needs to
eliminate any of the variables due to correlation. Skewness and kurtosis tests indicated
that the data is not normally distributed. Skewness is a metric of symmetry in the data,
while Kurtosis is leaning to one side or the other, when compared to a normal
distribution. These results are problematic to an OLS regression when they are not
normally distributed.

Results Matching Hypothesis
The results that match the hypothesis are gender, age and education. Gender, age
and education level are signifcant at the 95% or 99% levels, as to be expected from
previous literature.
The results are that as one gets older, their yearly salary rises – making sense as
they grow connections in a company and eventually earn a higher pay grade. This
variable is signifcant at the 99% in Model 1, and therefore it is concluded that age has a
strong impact on total income.

1

For a full correlation matrix, please see table 1.1 in Appendix A.
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Gender is also positive and signifcant at the 99% level, meaning that males earn
more than woman do on average. This also follows the literature produced on this
subject.
Education level also matches the hypothesis that as one receives more years of
education, overall income rises. This makes sense as individuals who receive college
degrees have more knowledge in their particular feld and therefore should earn a higher
wage.

Inconsistent Results from Hypothesis
The inconsistent results from the original hypothesis are that the disease variables
were insignifcant to the point where they were eliminated in the second model. The
presence of asthma and diabetes were signifcant at the 20% and 30% levels, and heart
disease at the 60% level. These results were not only insignifcant at the individual level,
but jointly as well (see Appendix D). Disease variables do not seem to have an
independent impact on wage.
Another variable inconsistent from hypothesis is BMI and the dummy variable
created if a participant in the survey had a BMI over 30 or not. Although both of these
coeffcients are negative, indicating that as income increases BMI decreases, the two
variables are signifcant at a very low level.
Other variables that were inconsistent in the primary model were the three race
variables. Three of the four race variables (Black, Hispanic, mixed Race) were included
in the regression and therefore compared against the one race variable left out (non-Black
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non-Hispanic). These coeffcients were also signifcant at such low levels that they were
not valued as a likely explanation for income levels in 2015.

Results from Variables with Uncertain Hypothesis
The most uncertain variable in this study was the variable that the study was also
contingent upon - BMI. With such little research available between the correlation of
youth obesity and adult wages, explaining the wage penalty of an obese adolescent was
the most unfounded question in this study. Although the variable resulted as a negative
value, meaning that as BMI increases, wages decrease - the variable is insignifcant.
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Table 1.2 OLS Regression Output:
Total Income Coeffcient
in 2015

Std. Error

t

P>|t|

[95% Conf.
Interval]

BMI

-155.97

300.6439

-0.52

0.604

-746.10
434.16

Obese

-1381.289

5214.175

-0.26

0.791

-11616.14
8853.562

Severely
Obese

-2231.33

14075.59

-0.16

0.874

-29860.16

Male*

10925.7

1897.148

5.76

0.00

7201.808
14649.59

Age*

2326.395

686.9552

3.39

0.001

977.978
3674.813

Mixed Race

5478.412

9452.89

0.58

0.562

-13076.57
24033.39

Hispanic

-1326.27

2525.864

-0.53

0.600

-6284.264

Black**

-4899.122

2146.785

-2.28

0.023

-9113.025 685.2188

Asthma

-2894.295

6445.466

-0.45

0.654

-15546.03

Heart Disease

17882.69

13823.64

1.29

0.196

-9251.595
45016.97

Diabetes

-13983.27

13352.71

-1.05

0.295

-40193.17
12226.62

Education*

2159.298

337.9528

6.39

0.00

1495.933
2822.662

*** p<0.01, ** p<0.05, * p<0.1
Source: authors calculations.
R-squared = 0.1081
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F(14, 810) = 7.01
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Model 2
𝐼𝑁 = � 0 + 𝐵1 𝐵𝑀𝐼 + 𝐵 2 �𝐵𝐸 + � 3 𝐻𝐸𝑆�𝐵 + �4 𝑀𝐴�𝐸 + �5 𝐴�𝐸 + � 6 𝑀𝐼� + � 7 𝐻𝐼𝐻 + �8 𝐵�𝐾 +
�9 𝐸𝐷 + �
(2)

Regression Analysis
From the original regression results above, four of the variables tested are
signifcant. However, the variables included only explain 10.58% of the variation in the
model, dropping only 0.09% from the original model. From the original data set of over
8,000 participants, only little over 800 responses were able to be used for this study. The
results for the second model are very similar to the results of the frst model. The
residuals pass the Chi- squared test with a value of 0.09, and therefore heteroscedasticity
did not need to be corrected for.
Although the two coeffcients are still negative in the second model, they are
unfortunately also of low signifcance. Gender, age, and highest grade completed
(education) variables are still the only coeffcients that are signifcant in the regression at
the 99% and 95% levels.
Race also continues to be very insignifcant in the second model. This is
unexpected from the previous literature read on the matter however it seems to have little
impact on the salaries reported.

Results Differing from Model 1
In the second model, the variable severely obese is added to the regression. This
variable was added in order to see if it would be signifcant since obese was not in Model
1. The coeffcient, seen below in table 1.2, on severely obese is not signifcant enough to
report.
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The biggest difference between the frst and second model is that the three disease
variables have been taken out. The variables for heart disease, diabetes, and asthma were
taken out because they were not only insignifcant at the individual level, but were also
jointly insignifcant. When only one overweight variable is included, the same variation
of the model is explained, and none of the variables become signifcant that weren’t in
this model. Please see Appendix D for more information on this.
Table 1.3 OLS Regression Output Model 2
Total Income in 2015 Coef.

Std.
Error

t

P>|t|

[95% Conf. Interval

BMI

-148.561

299.8868

-0.5

0.62

-737.2028 440.0801

Obese

-1408.32

5200.832

-0.27

0.787

-11616.93 8800.281

Severely Obese

-2503.69

14038.68

-0.18

0.858

-30059.93 25052.55

Gender*

10846.15

14038.68

5.75

0.00

7143.895

14548.4

Age*

2314.163

681.7139

3.39

0.001

976.0406

3652.284

Mixed Race

5433.745

9440.389

0.58

0.565

-13096.6 23964.09

Hispanic

-1411.72

2522.047

-0.56

0.576

-6362.199 3538.747

Black**

-4971.40

2141.019

-2.32

0.02

-9173.965 -768.842

Education*

2158.964

336.3758

6.42

0.00

*** p<0.01, ** p<0.05, * p<0.1
R-squared = 0.1046 F(9, 815) = 10.58
Source: authors calculations.
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1498.699

2819.229

Model Qualities
Since the explanation that Model 1 shows over Model 2 is so slight (0.09% less),
it is clear that taking out the correlated disease factors, as well as adding in the variable
severely obese did not help to explain the study. No corrective measures were needed to
be taken, as each Chi squared value and multicollinearity tests concluded to not be of
issue. These results can be seen in Appendix A and Appendix B, for Model’s 1 and 2,
respectively.
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Model 3
𝐼𝑁 = � 0 + 𝐵1 𝐵𝑀𝐼 + 𝐵 2 �𝐵𝐸 + � 3 𝑀𝐴�𝐸 + �4 𝐴�𝐸 + � 5 𝑀𝐼� + � 6 𝐻𝐼𝐻 + �7 𝐵�𝐾 + � 8 𝐸𝐷 + �
(3)
Regression Analysis

Four of the variables, male, age, education and black are signifcant, at the 5%
level, congruent with the results seen in Model 2. In this model, the variable severely
obese has been eliminated for specifcity reasons, and the model has been corrected for
heteroscedasticity. See Appendix F for more information after corrected for
heteroscedasticity. This model explains 10.46% of the variation, decreasing by only
0.12% from Model 2. However, a few variables stand out as being skeptical when
looking at the size of the coeffcients. In this model, the coeffcient on male indicates that
you receive $10,858.80 in total yearly income if you are a male. The next signifcant
variable, age, shows that each year that you get older you receive $2,323 more on average
each year. In this model identifying with being Black shows that you receive $4,962 less
each year and with each additional unit of education an individual would receive around
$2,160 per year.

Results Differing from Model 2
This model shows similar results to Model 2 however it is more accurate because
it has been corrected for heteroscedasticity.
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Table 1.4 OLS Regression Output Model 3
Total Income in
2015

Coeffcient Std.
Error

t

P>|t|

[95% Conf. Interval]

BMI

-159.5402

259.9046

0.61

0.539

-669.7007
350.6202

Obese

-1466.201

4837.347

-0.3

0.762 -10961.31
8028.908

Gender ***

10858.2

1980.645

5.48

0.00

6970.443
14745.96

Age***

2323.208

682.9945

3.4

0.001

982.5747

Mixed Race

5438.317

7510.948

0.72

0.469 -9304.739 20181.37

Hispanic

-1394.613

2428.73

0.57

0.566 -6161.908
3372.682

Black**

-4962.433

2032.99

2.44

0.015

-8952.94 -971.9263

Education***

2158.848

388.2903

5.56

0.00

1396.682
2921.013

3663.841

*** p<0.01, ** p<0.05, * p<0.1
Source: author’s calculations
R-squared = 0.1046

F(8, 816) = 8.06

Model Qualities
This model has been tested for heteroscedasticity and omitted variable bias, and
has been found to need corrective actions to be taken for each of these biases. Shown in
Appendix G, we are able to see that this model could be better specifed with different
variables, and a greater variety of control variables.
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Summary
The variables in this model that are signifcant are personal characteristics, (ie.
Genetic factors) of gender and age, and the environmental factor of number of years of
education, which is generally infuenced by income level and parental expectations. It is
expected that this study doesn’t explain the amount of income one receives in a given
year, since there are various different factors that can determine this.
This study does not include how many years of experience a participant has in the
survey, or other further factors controlling for the likelihood of a participant being obese
that have been discussed in the literature review. With all factors available to be
controlled for with the NLSY data set, this study suggests that adolescent obesity does
not affect adult wages in a negative manner. This indicates that there are many remedial
actions that could be put into place in order to correct for the potential physical and
psychological limitations and discrimination that obesity brings into one’s life.
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Conclusion
In order to better understand the multitude of consequences for obesity, it is
important to include how monetarily this disease can affect an individual in the
workplace. Obesity not only can have detrimental consequences for your health, but also
for your future earnings. An individual with a BMI above 30 has a 50% to 100% increase
for risk of premature death, compared to those with a BMI in a ‘normal range’ of 20 to
25. With as many preventable deaths as the disease causes, it is essential to implement
better policies and motivation for individuals to lose weight, and preferably not gain it in
the frst place. Since obese youth are so much more likely to become obese adults, it is
important to take preventative measures when children are young, in order to build
healthy habits for the future. As discussed earlier, since children spend so much of their
time at school, this may be the most effective place to implement changes in their dietary
habits. Making healthy eating something that is not looked down upon and showing
children how much better healthy food makes them feel rather than the temporary
satisfaction received from good tasting, high calorie, nutrient void foods, could make all
the difference in forming their habits early on. Providing more information on the
consequences, and exploring the possibility of a correlation between youth obesity and a
wage penalty could aid in the initial prevention of obesity.
Although there is much literature on obesity, the culture surrounding the disease,
the roles of fast food and exercise, technology, and the instigating factors – little regard is
given to the impact of the actual consequences of being obese. Beyond discrimination,
lower marriage rates, related diseases, and psychological issues the disease also has the
ability to impose a large wage penalty. Many individuals are not aware of this penalty,
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and therefore do not realize the full consequence of their BMI status. If individuals were
more aware of this, they might be able to be more motivated to lose weight, lead healthier
lives, or change the system in order to be paid fairly for their work when they have the
same qualifcations as their leaner peers. This paper aims to fll the void in literature
available regarding how youth BMI can affect adult wages, as there is an argument to be
made that one’s weight as a child will negatively affect them throughout their adult
working careers. Even if children who were obese are no longer overweight as adults,
they may carry psychological and emotional trauma from experiences in their youth
which could continue to affect their wages. Using a longitudinal study in the United
States, this paper is able to analyze participants throughout time, and use their BMI as
adolescents, as well as their wages into their early 30’s. This time period spans a gap that
allows a greater insight into peak career wages, rather than starting salaries.
Although many variables were considered in order to model the wage penalty,
fourteen were chosen in the fnal regression. These variables included race, gender, age,
education, height, weight, obesity related diseases such as asthma, heart disease and
diabetes, and two opinion based survey answers where the participants answered
questions about whether they believed they were overweight on a one to fve scale and
how they would describe their weight status from 1 needing to gain weight to 5 needing
to lose weight. These fourteen factors included in both models in this survey are
considered to be the most important based on related literature. Although this paper is not
looking at the causes of obesity, these factors are important since it is studying obesity
and its effect on future earnings. Data was gathered from the NLSY survey between the
years of 1997 and 2015.
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Although this study is not comprehensive of the entire youth obese and adult
wage environment, it does show concerning consequences for the topic at large. As time
progresses, this study may be improved upon as young adults become older and therefore
their wages are available over a longer span of time. Although most of the participants
had been in the labor force for over a decade, longer trends may be useful to determine a
more clear correlation between BMI and income. Furthermore, connecting the disease to
all of its various ramifcations will become less complicated once the causes of the
disease are more thoroughly understood.
The results from this study provide signifcant information to assist in flling the
void in literature linking obesity to consequences other than disease related factors.
Though these results it is apparent that childhood obesity alone does not account for an
adult wage penalty. Measures should be undertaken for obese youth to avoid incurring
this potential future penalty by educating them not to become obese adults, along with
psychological counseling to combat negative mental effects, and through
nondiscrimination by others of physical appearances in the workplace. Although this
study did not fnd a signifcant negative effect for youth obesity on adult wages, the
information can be used for further research in order to combat the obesity epidemic and
prevent an adult obesity wage penalty from existing in the future.
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Appendix A
Table 1.4 Depicting correlation matrix of Model 1

source: author’s calculations.
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Appendix B
Figure 1.5 Correlation matrix of Model B

source: author’s calculations.
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Appendix C
Figure 1.6 Showing homoscedasticity in the data.

source: author’s calculations.
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Appendix D
Figure 1.7 depicting regression output

source: author’s calculations.
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Appendix E
Figure 1.8 F- Test for joint signifcance

source: author’s calculations.
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Appendix F
Figure 1.9 White’s test for Heteroskedasticity
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Appendix G
Figure 2.1 Depciting Model 3 output after correcting for Heteroskedasticity

source: author’s calculations.
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Appendix H
Figure 2.2 showing ommitted variable bias in Model 3

source: author’s calculations.
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