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Executive Summary

America’s children are bombarded daily with junk foods  
full of sugar, salt, and fat. On average, U.S. children consume 
five times the amount of sugar recommended by the Dietary 
Guidelines for Americans, but only about one-third the recom-
mended amount of fruits and vegetables. Unhealthy diets 
have contributed to nearly 30 percent of our nation’s children 
being overweight or obese, with lower-income and racial  
or ethnic minority children at the greatest risk. 

Children with obesity are as much as 10 times more  
likely than healthy-weight children to become obese adults. 
This, in turn, increases their risk of developing serious  
chronic diseases later on in life—including type II diabetes, 
cardiovascular disease, and some cancers. This is not only 
tragic for those suffering from obesity, but expensive for us 
all, as taxpayers and consumers cover some of the costs of 
treating these illnesses through public and military health 
insurance programs and higher private health insurance  
premiums. It is estimated that obesity-related healthcare 
costs in the United States account for $210 billion annually,  
or 16.5 percent of the country’s total healthcare costs. 

Parents and policymakers alike have employed a variety 
of strategies to improve children’s diets and their health. One 
strategy that shows particular promise for reaching a broad 
swath of the nation’s children—especially lower-income  
children with the greatest nutritional needs—is improving  
the quality of foods served in schools. Children consume  
approximately half of their daily calories in school, and for 
lower-income children, a school meal may be their only meal 
of the day. The foods children eat at school influence their 
lifelong eating habits, so it is essential that school foods are 
healthy and built around fruits, vegetables, and whole grains. 

The U.S. Department of Agriculture (USDA) administers 
a number of school meal programs and provides schools with 
funding for free and reduced-price (FRP) meals. In recent 
decades, those subsidized meals have tilted toward processed 
foods high in fat, sugar, and sodium. In the midst of the child-
hood obesity crisis, Congress passed bipartisan legislation—
the Healthy, Hunger-Free Kids Act of 2010 (HHFKA)—to 
shift public investments in school food toward a stronger focus 
on healthy foods. The law required the USDA to develop rules 
to bring school food into accord with the Dietary Guidelines 
for Americans for fruits and vegetables, whole grains, and  
salt. Schools nationwide began implementing the updated 
nutrition standards in 2012. 

With this report, the Union of Concerned Scientists 
(UCS) seeks to: (1) quantify obesity’s impact on individual 
healthcare costs—particularly for young adults emerging 
from the school system, (2) evaluate the effectiveness of  

taxpayer-supported school food programs in influencing  
children’s overall diets and weight, and (3) identify where 
school food programs are falling short and should be 
strengthened. For this, we reviewed a number of existing 
studies and analyzed two publicly available datasets con- 
taining survey data on dietary patterns, weight and health 
status, and healthcare expenditures. 

Obesity-related healthcare 
costs in the United States 
account for $210 billion 
annually, or 16.5 percent  
of the country’s total 
healthcare costs.

Key Findings 

Increased healthcare costs due to poor diets and obesity 
are a reality, even for young Americans just out of the 
school system. Our analysis of survey data from the U.S.  
Department of Health and Human Services shows the asso-
ciations between diet, obesity, and individuals’ medical  
expenditures. We found that among 18- to 25-year-old  
respondents, those who were cautioned by a doctor to reduce 
their consumption of fatty foods (a proxy for having a diet  
too high in fat and cholesterol) were 20 percent more likely 
than their peers to be obese, and they had annual medical  
expenses nearly one-third higher. The situation only worsens 
with advancing age. Among respondents aged 18 to 85, the 
average annual medical expenditures among those who were 
cautioned about their diets were 90 percent higher than  
those who were not cautioned about their diets. 

Taxpayer-supported school food programs have  
improved the diets of socioeconomically disadvantaged 
children who otherwise might not have access to healthy 
food. We analyzed data from a U.S. Department of Education 
survey that tracked the eating habits of a nationally repre-
sentative cohort of children during fifth grade (in 2004) and 
again in the eighth grade (in 2007). Our analysis of the dietary 
behaviors of children both inside and outside of school prior 
to the HHFKA demonstrates that participation in FRP meal 
programs can have a positive impact on dietary patterns of 
socioeconomically disadvantaged children. 

In particular, our analysis revealed that students who 
received FRP lunches at school ate fruits and vegetables more 
often than students not in the program (both lower-income 
children not enrolled in the program and higher-income  
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children who were ineligible). Comparing the two groups, 
our analysis shows that:

•	 Fifth-grade FRP meal participants consumed fruits  
and vegetables three more times per week than 
non-participants.

•	 Eighth-grade FRP meal participants consumed fruits  
and vegetables 1.5 more times per week than 
non-participants.

	 At the same time, school food programs are not 
strong enough to overcome other unhealthy influences  
on children’s diets and prevent obesity. Our further analysis 
of the U.S. Department of Education data uncovered a worri-
some trend in the type of drinks and fast foods that FRP meal 
participants were consuming inside or outside of school: 

•	 FRP meal participants consumed sugary beverages  
and fast food more often than non-participants—on  
average, one more time per week each in comparison  
to non-FRP participants. 

While it may not seem like a substantial difference, low- 
income children can least afford this additional junk food 

consumption—which may represent as many as 460 added 
calories per week.
	 To determine the impact of FRP meal participants eating 
both the healthiest foods and the unhealthiest foods more 
frequently than non-FRP meal participants, we examined 
whether their weight status differed. We found that FRP-lunch 
participants were more likely to be overweight or obese than 
non-participants. More specifically, we reveal that:

•	 Approximately half of the eighth graders in the  
FRP meal program were overweight or obese, as  
measured by body mass index (BMI), compared with 
only 30 percent of non-participants. 

•	 Access to unhealthy foods in vending machines at school 
led to weight gain in Hispanic boys, an effect that was 
magnified for those from lower-income families. 

We also reviewed a number of early studies that examined 
the impacts of the updated nutrition standards that were  
implemented in 2012. These studies reveal a largely positive 
impact on children’s consumption of healthy food at school. 
Offering children a larger quantity and variety of fruits and 

High school students in Arlington, Virginia, enjoy salads and fresh fruit at lunch. Researchers studying the impact of updated federal school lunch standards found 
that students have, on average, selected and consumed significantly more fruits and vegetables since the standards took effect.
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vegetables in school cafeterias has led to increased consump-
tion, which researchers have attributed in part to stronger 
fruit and vegetable requirements. Studies also show that 
when offered new vegetables at school, children are more 
likely to try them. 

Overall, our analysis demonstrates that stronger nutrition 
standards for all school food—breakfast, lunch, and snacks 
bought from vending machines—can improve children’s  
dietary choices. Healthy school foods serve as a lifeline for 
children, particularly those from socioeconomically disad-
vantaged families, who are surrounded by unhealthy food 
everywhere else. But the data also suggest that school food 
programs alone are not yet strong enough to prevent child-
hood obesity and its lifelong impacts. Therefore, the HHFKA 
needs to be further strengthened to ensure that school food  
is as healthy as possible, and to instill healthy eating habits  
in children that will carry beyond the schoolhouse door.

O�ering children a larger 
quantity and variety of 
fruits and vegetables in 
school cafeterias has led to 
increased consumption.

Policy Recommendations to Improve Children’s  
Diets and Their Futures

In 2010, the HHFKA took a significant step toward improving 
nutritional standards for school food by requiring that school 
meals comply with federal dietary guidelines. In the next  
reauthorization of the law, expected during 2015, Congress 
should build on this progress by strengthening standards fur-
ther, particularly for fruits and vegetables. UCS recommends 
that Congress enact a series of measures to build upon earlier 
progress and further improve the health prospects of school 
children.

Specifically, we recommend that Congress:

•	 Protect the gains made in 2010.  The vast majority of 
schools are in compliance with the 2010 law, and support 
is available for those who are struggling. Retreating from 
our commitment to healthier school food is not an option 
in the face of the childhood obesity crisis.

•	 Prioritize fruits and vegetables. Fruits and vegetables 
are critically under-consumed by children. More can  
and should be done to reverse this trend.

–	 Congress can further encourage fruit and vegetable 
consumption by offering funding and other incentives 
for schools to go beyond the minimum fruit and  
vegetable servings required by HHFKA and to offer 
these healthy foods as snacks between meals.

–	 Additional funding for research initiatives to mea-
sure changes in fruit and vegetable consumption and 
track related health outcomes would help to assess 
program efficacy.

•	 Increase the federal reimbursement rate for healthy 
school meals. Schools have encountered the same  
reality already known to most Americans—less-healthy 
processed foods are often cheaper than whole-food  
ingredients like fresh fruits and vegetables and unpro-
cessed meats. We recommend raising the reimbursement 
rate for meals in compliance with nutrition standards  
to allow schools more flexibility to buy the healthiest 
foods possible.

At Washington-Lee High School in Arlington, VA, kiwi is added to fruit cups. 
Increasing variety and attractiveness are two ways to get students interested in 
eating more fruits and vegetables.
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Sources: National Health and Nutrition Examination Surveys 
(NHANES) I–IV; and NHANES, 1999–2000, 2001–2002, 2003–2004, 2005–2006, 
2007–2008, 2009–2010, 2011–2012

Figure 1. Prevalence of Obesity among Children Ages  
2 to 19 Years in the United States, 1971 to 2012

consequences as they age, and health experts estimate that 
this generation of American children will become the first 
generation in history to die younger than their parents— 
due to obesity-related complications (Olshansky et al. 2005).

Childhood obesity is most easily measured by body mass 
index (BMI), the ratio of weight (in kilograms) divided by 
height (in meters) squared. A child is considered obese if  
his or her BMI is at or above the 95th percentile on sex-  
and age-specific growth charts as issued by the Centers  
for Disease Control and Prevention (Table 1, p. 6).

Socioeconomically disadvantaged children are at the 
greatest risk for being overweight and obese, and rates of 
childhood obesity among some racial and ethnic minority 
groups are rising (Ogden et al. 2014; Singh, Siahpush, and  
Kogan 2010; Skelton et al. 2009). From 2001 to 2012 the  
increase in obesity prevalence for white children was fairly 
small, increasing just slightly, from 13.9 percent to 14.1 per-
cent; the increase over the same period was greater for  
African-American children (from 17.5 percent to 20.2 percent) 
and for Hispanic children (from 19.5 percent to 22.4 percent) 
(NCHS 2013).

Not only is childhood obesity partially caused by  
socioeconomic inequities, but it perpetuates them, bringing 
about negative academic, social, psychological, and health 
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•	 Finance school cafeteria kitchen equipment. Outdated 
kitchen equipment creates barriers for cafeteria sta�  
trying to prepare healthy, tasty meals on a large scale. 
Decades of underinvestment in school kitchens have left 
many schools with little capacity beyond heating and 
serving prepared, processed meals. Congress should  
expand the availability of grants and loans to help  
schools outfit and update their kitchens.

•	 Improve nutrition education for children. Improving 
nutrition education in schools can complement e�orts 	
to provide children with healthier food by giving them 
the information they need to make healthier choices. 	
We urge Congress to fund nutrition education programs  
that engage all school sta�—from cafeteria workers to 
teachers—to help children understand the basics of food, 
nutrition, cooking, and healthy choices. Such e�orts can 
improve children’s understanding and acceptance of 
healthier meals at school and elsewhere. 

•	 Increase funding for the Farm to School Grant  
Program. This program supports educational initiatives 
related to food production and nutrition. Examples include 
establishing school gardens that allow students to obtain 
firsthand experience with growing food, and providing 
financial support so schools can source meal ingredients 
from local farms. Such initiatives have been shown to 
increase fruit and vegetable consumption. Given the 
overwhelming popularity and demonstrated success  
of the Farm to School Grant Program, we recommend 
increasing its funding.

•	 Not allow politics to trump science. Medical and nutri-
tion experts are the best sources for setting nutritional 
standards for school lunches. Congress should continue 
to look to these experts for guidance on these standards.

Children spend more time at school than any other place 
outside the home. Investments in healthier school food today 
will yield better health, greater productivity, and lower 
healthcare costs tomorrow. 

Introduction

Obesity rates among children and adolescents nearly tripled 
from 1970 to 2000, with approximately 16 percent of America’s 
youth currently classified as obese (Figure 1). In adults, obesity 
is often accompanied by a variety of chronic diseases, includ-
ing cardiovascular diseases, type II diabetes, and some types 
of cancers. Factors that contribute to the development of these 
diseases are at work before a person’s birth and continue into 
adolescence. Therefore, today’s children face dire health  

In adults, obesity is often 
accompanied by a variety 
of chronic diseases.
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barriers to maintaining a healthy lifestyle, which results in 
poorer health outcomes and lower academic performance. As 
these children grow into adults, low educational attainment 
leads to lower-paying jobs, and lower-paying jobs make it 
more difficult to maintain healthy lifestyles. 

To begin to put an end to the cycle, we must improve the 
diets of young children, thereby enabling them to maintain 
healthy eating habits through adolescence and adulthood. In 
this report, we review the health and economic consequences 
of poor diets that begin in childhood, evaluate the track record 
and potential for the National School Lunch Program and 
other taxpayer-supported school food programs to improve 
children’s diets and health, and offer policy recommendations 
to bolster the capacity of these programs. 

Body Mass Index Weight Status

Less than 5th percentile Underweight

5th to 84th percentile Healthy weight

At or above 85th percentile Overweight or obese

At or above 95th percentile Obese

table 1. Body Mass Index and Weight Status of 
Children and Adolescents Ages 2 to 19

SOURCE: centers for disease Control and Prevention.

Figure 2. Change in Obesity Prevalence among 
Children Ages 2 to 19 Years from 2001 to 2012,  
by Race/Ethnicity 

Sources: National Health and Nutrition Examination Surveys (NHANES): 
2001–2002, 2003–2004, 2005–2006, 2007–2008, 2009–2010, 2011–2012.

consequences. Children who are obese are more likely than 
healthy-weight children to miss school due to illness, have 
lower academic achievement, and experience slower skill  
development (Trudeau and Shepherd 2010; Taras and Potts-
Datema 2005). Obesity is also a highly stigmatizing condi- 
tion associated with low self-esteem (Strauss 2000). And  
obesity is associated with health issues for children, such as 
increased risk for type II diabetes, asthma, and high blood 
pressure (CDC 2009). Since some of these illnesses may limit 
children’s ability to be physically active, this further rein- 
forces the problem by making it more difficult for them  
to adopt healthy behaviors. 

Many American children are trapped in a cycle that must 
be stopped: children in lower-income households have greater 

Obese children between 
the ages of six and eight 
years were 10 times more 
likely to become obese 
adults than were children 
with healthy weights.

The Impacts of Children’s Diets Can  
Last a Lifetime

Foods that are high in fiber, vitamins, and minerals—such  
as whole grains, fresh fruits and vegetables, and lean meats—
contain essential nutrients for supporting children’s growth 
and development, maintaining a healthy weight, and protec-
ting against chronic diseases (CDC 2009). Conversely, when 
children consume too many unhealthy foods high in fat,  
sugar, and sodium, and not enough healthy foods, they are 
more likely to become obese and to develop diet-related 
health conditions. 

While these diet-related conditions can have serious  
adverse health impacts while children are still young (see  
Box 1, p. 7), other consequences of poor diet and obesity can 
persist into adulthood. According to one study, obese children 
between the ages of six and eight years were 10 times more 
likely to become obese adults than were children with healthy 
weights (Freedman et al. 2005). Obesity, in addition to having 
detrimental effects on quality of life and life expectancy, has 
negative economic impacts. Perhaps the most obvious are  
the direct costs, those associated with medical care including 
health services, diagnostic tests, and medication. In 2008, 
medical expenditures to treat obesity in the United States 

      

White African-American Hispanic

���
���

���
���

���
���

26

24

22

20

18

16

14

12

20
11–

20
12

 

20
09–2

010
 

20
07–

20
08 

20
05–

20
06 

20
01–

20
02 

20
03–

20
04 



7Lessons from the Lunchroom

In addition to obesity, other diet-related health conditions 
in children include:

•	 Type II diabetes: Historically, type II diabetes was 
known as “adult-onset” diabetes since it primarily 
affected adults aged 30 and older, but this term is no 
longer used because so many children and young 
adults are now being diagnosed (Glazier et al. 2006). 
Left untreated or poorly managed, diabetes can cause 
kidney damage, blindness, and poor blood circulation 
leading to lower-limb amputations (Hux 2003). 

•	 Low bone density: Calcium and vitamin D are impor-
tant for bone development and support healthy bone 
growth in children. Low bone density in childhood  
can track into adulthood and cause osteoporosis, the 
leading cause of fractures among adults (Whitney  
and Rolfes 1999).

•	 Iron deficiency: Iron enables oxygen to be transported 
through the blood. Children with iron deficiency have 
decreased academic productivity and weaker immune 
systems (CDC 1998). 

•	 Dental cavities: Cavities are associated with sugar and 
sugary drinks, such as sodas, juices, and sports drinks. 
Left untreated, cavities can be very painful and affect 
children’s school performance, eating habits, and 
growth and development (Marshall et al. 2003).

Box 1.

Leading Diet-Related 
Health Conditions in 
Children

were estimated at $147 billion (Finkelstein et al. 2009).  
Seen from a different angle, obesity accounts for an estimated 
16.5 percent of U.S. medical expenditures ($210 billion in 
2008 dollars) (Cawley and Meyerhoefer 2012).

There are also indirect costs of obesity. Cawley, Rizzo, 
and Haas (2007) found that increased weight was correlated 
with lower wages for white women, a link that may be due  
to a variety of factors. Obese employees miss more workdays 
than non-obese employees (Trogdon et al. 2008; Finkelstein 
et al. 2005). Additionally, employers with employer-sponsored 
health insurance plans may pay higher rates for obese employees, 
and some may pass along these costs through wage reductions 
(Bhattacharya and Sood 2011; Bhattacharya and Bundorf 
2009). Lastly, obese employees may have lower self-esteem 
than non-obese employees, resulting in decreased confidence 
in the workplace (Mocan and Tekin 2009). Finally, even if 
some obese employees have high workplace attendance and 
low healthcare costs, they still can suffer from weight stigma 
in the workplace, which can affect wages, promotion, and  
potential termination (Puhl and Brownell 2011).

Not only do individuals with obesity incur costs, but  
society does as well. Some of these costs are borne by private 
health insurance consumers, who pay higher healthcare  
premiums to cover increasing obesity-related chronic condi-
tions. Other costs are paid by taxpayers through public health 
insurance programs like Medicare and Medicaid, as well as 
military health insurance programs such as TRICARE for  
active military and the Department of Veterans Affairs for 
veterans and their families. A recent study using a nationally 
representative sample of U.S. adults found that if the obesity 
rate remained at the 1970 level (13 percent)—before the surge 
in obesity—savings to public health insurance programs in 
2009 alone would have been $137 billion (MacEwan, Alston, 
and Okrent 2014). The cumulative savings over the past  
three decades could have been trillions of dollars. 

ANALYSIS: Diet, Obesity, and Healthcare Costs  
in Individual Americans

The Union of Concerned Scientists (UCS) reviewed data  
from the Medical Expenditure Panel Survey (MEPS), which 
was also used by MacEwan and colleagues, the authors cited 
above. MEPS is administered by the Agency for Healthcare 
Research and Quality, a part of the U.S. Department of Health 
and Human Services, and contains data on respondents’ age, 
health status, access to healthcare, and medical expenditures. 
While MEPS does not contain detailed data on food consump-
tion patterns, it does ask survey participants whether a doctor 
has identified them as someone who should reduce their con-
sumption of foods high in fat and cholesterol. We considered 

A recent study of U.S. 
adults found that if the 
obesity rate remained at 
the 1970 level (13 percent)—
before the surge in obesity 
—savings to public health 
insurance programs in 
2009 alone would have 
been $137 billion.
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Characteristics
Fifth-Grade 
Mean (%)

Eighth-Grade 
Mean (%)

Children    
Child weight

Healthy weight (BMI 5th—85th percentile) 64.6 59.6

Overweight (BMI G 85th percentile) 26.4 39.2

Obese (BMI G 95th percentile) 11.8 22.0

Female 47.6 47.6

Male 52.4 52.4

White 63.8 63.8

African-American 11.0 11.0

Hispanic 17.3 17.3

Child has a disability 17.4 17.0

Number of hours per week the child spends watching TV (#) 7.4 7.5

Number of days per week the child exercises 20 minutes (#) 3.8 5.4

Households 

Child lives with biological parents 63.1 60.1

Child lives with single mom 19.9 20.4

Child lives with single dad 2.4 2.3

Child lives with non-biological parents 14.6 17.1

Number of family members in household (#) 4.5 4.4

Family receives Supplemental Nutrition Assistance Program benefits 13.8 13.6

Poverty to income ratio (#) 2.7 2.7

Number of days per week the child eats breakfast with family (#) 3.4 3.0

Number of days per week the child eats dinner with family (#) 5.5 5.2

Schools 
Urban school 27.6 26.7

Rural school 35.7 34.8

Percentage minority students 32.6 33.5

table 2. Description of Fifth- and Eighth-Grade Students Included in the Early Childhood Longitudinal Study,  
Study Size=2,263

includes a description of the 2,263 students included in  
our study. 

Using data from the Department of Education’s longi-
tudinal study, we identified enrollment patterns of students 
in FRP meal programs. We looked at differences between 
FRP participants in fifth and eighth grade and found that FRP 
meal program participation declined from 44 percent  

in fifth grade to 36 percent in eighth grade. Additionally, we 
compared various racial/ethnic and socioeconomic groups 
enrolled in FRP meal programs with those that were not.  
The racial/ethnic group with the greatest participation in 
FRP meal programs in both the fifth and eighth grades was 
Hispanic. Approximately 77 percent of Hispanic children 
were enrolled in the FRP meal program, followed by African-
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Americans (76 percent), and whites (28 percent). Since obesity 
disproportionately affects Hispanic and African-American 
children, improving the healthfulness of school meals is an 
important opportunity for schools to help prevent further 
gaps in racial/ethnic disparities.

Recognizing that the FRP meal program is designed to 
benefit many lower-income children, we compared the food 
intake between FRP meal participants and non-FRP meal 
participants to determine how well the program was working. 
As shown in Table 3, after examining the diets of children  
in and out of school we found that:

•	 FRP participants ate more fruits and vegetables than 
non-participants. Fifth-grade FRP meal participants 
consumed fruits and vegetables more frequently than 
non-participants (22.2 versus 18.9 times per week). As 
students aged, children in both groups consumed fruits 
and vegetables less frequently. However, eighth-grade 
FRP meal participants continued to eat fruits and  
vegetables more frequently (19.2 times per week) than 
non-FRP meal participants (17.6 times per week).

•	 FRP participants ate more unhealthy foods than  
non-participants. Fifth-grade FRP meal participants ate 
fast food more frequently than non-FRP meal participants 
(3.6 versus 2.6 times per week). They also drank sugary 
beverages such as soda, sports drinks, fruit drinks, and 
100-percent fruit juice more frequently than non-FRP meal 
participants—13.2 versus 10.6 times per week. In eighth 
grade, children in both groups consumed sugary bever-
ages less frequently (10.6 times per week) than in fifth 
grade (12.2 times per week).

As students aged, children 
in both groups consumed 
fruits and vegetables less 
frequently.

table 3. Food Frequency Intake of Different Foods for FRP Participants and non-FRP Participants in  
Fifth and Eighth Grades

The difference between FRP participants and non-FRP participants is statistically significant (at p<.01) for all foods listed except milk.

Food Group

Fifth Grade Eighth Grade

FRP Participants  
# Servings/Week 

Non-FRP 
Participants  

# Servings/Week  
FRP Participants  
# Servings/Week

Non-FRP 
Participants   

# Servings/Week

Milk 9.84 12.78 7.85 10.37

Fruit Juice 6.16 4.40 5.65 5.16

Sugar-sweetened Beverages 7.07 6.23 6.41 5.46

Fast Food 3.61 2.60 2.85 2.20

Fruits 9.19 6.73 7.28 6.46 
Vegetables 12.58 11.39 12.89 12.16 

Total Fruits and Vegetables 22.20 18.98 19.22 17.60

At first glance, it may not seem that one additional fast 
food meal and sugary drink per week is a significant difference. 
However, each fast food meal is associated with consuming 
as many as 310 extra calories for adolescents (Powell and 
Nguyen 2013), and each sugary beverage is associated with 
150 calories. Together, that is approximately 460 added  
calories per week.

Since FRP meal participants ate more healthy and un-
healthy foods than non-FRP meal participants, we examined 
whether their BMIs differed.  Among all children (both FRP 
and non-FRP participants), from fifth to eighth grade, the 
percentage of overweight students (BMI ≥ 85th percentile) 
increased from 25 percent to 35 percent and the percentage  
of obese students (BMI ≥ 95th percentile) increased from 12 
percent to 19 percent. Examining only FRP meal participants, 
we found that they were more likely to be overweight and 
obese than non-participants (see Table 4). During the fifth 
grade, 32 percent of FRP meal participants were overweight 
and 16 percent were obese, whereas only 23 percent of non-
participants were overweight and 10 percent were obese.  
This disparity only widened by the eighth grade: nearly  
50 percent of FRP meal participants were overweight  
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Weight Status

Fifth Grade Eighth Grade

FRP Participants 
Mean (%)

Non-FRP 
Participants Mean 

(%)
FRP Participants 

Mean (%)

Non-FRP 
ParticipantsMean 

(%)

Healthy Weight 62.0 66.6 52.2 65.1

Overweight*  30.4 23.3 47.2 33.3

Obese*  14.3 10.0 27.3 17.0

table 4. Weight Status for FRP Participants and non-FRP Participants in Fifth and Eighth Grades

*Difference between FRP participants and non-FRP participants is statistically significant at p<.05 value.

and 30 percent were obese, compared to 30 percent and  
17 percent of non-participants, respectively. 

In addition to school meals in the cafeteria, students  
often have access to vending machines, student stores, or con-
cession stands that sell food and beverages. Researchers have 
investigated the influence of these other food options, but 
previous studies reported mixed findings and did not report 
differences among subgroups of children classified by their 
gender, race/ethnicity, and socioeconomic status (Datar and 
Nicosia 2012, Van Hook and Altman 2012; Anderson and 
Butcher 2006). In order to better understand the influence  
of unhealthy food access, we examined the impact of vending 
machines in schools on BMI by subgroup of children. We  
calculated changes in BMI and vending machine access for 
children in the fifth grade and then again in the eighth grade 
to determine the effects of vending machines on their BMI. 
By following the same group of children, we were able to  
attribute changes in BMI specifically to vending machines. 

Major findings follow (technical details are provided  
in an online appendix at www.ucsusa.org/lunchroomlessons):

•	 In the fifth grade, approximately 30 percent of students 
had access to vending machines in school. This access 
increased to 60 percent by eighth grade. 

•	 Among the entire school population, BMI was not affected 
by access to vending machines in school. However, in 
examining these impacts for children of specific races 
and ethnicities, we found that access to vending machines 
led to an increase in the BMI of Hispanic boys by almost 
0.5 units, or approximately a 5 percent increase in a 
child’s body-mass-index-for-age percentile (refer to  
Table 1 (p. 6) for percentile ranges and weight status). 
This increase in BMI was even greater among Hispanic 
boys who were from families with incomes of less than 

185 percent of the federal poverty level (0.8 units or  
approximately a 7.5 percent increase in a child’s body- 
mass-index-for-age percentile).

The reasons that Hispanic children from lower-income 
families might be more likely to experience increased BMI 
due to their use of school vending machines are numerous, 
including challenges their parents confront preparing healthy 
meals, likely in part due to a shortage of time for purchasing 
and preparing food (Lindsay et al. 2009), and language barriers 

Access to vending machines 
led to an increase in the 
BMI of Hispanic boys by 
almost 0.5 units.

that impede both children’s and parents’ dietary education 
(Gray et al. 2005). Since Hispanic children already have the 
highest incidence of obesity (Ogden 2014), it is imperative 
that we understand how vending machine access among 
these children can reinforce existing weight disparities. 

Increased investment in healthy school foods can serve 
as a lifeline for children swimming in a sea of junk food.  
Overall, our results underscore the importance of providing 
healthy school food beyond cafeteria walls. 

Recent Shifts in Nutrition Standards for  
the Federal School Meal Program

Prior to 2010, federal standards for schools meals required 
schools to serve a minimum of one-half to one cup of fruits 
and vegetables (type not specified), one cup of any type of 
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fruits, vegetables, and whole grains, and fewer calories, less 
sodium, and no trans-fats. The HHFKA also required that all 
foods sold at school—even “competitive” foods—be in accor-
dance with the Dietary Guidelines for Americans. Under the 
law, school lunches meeting the new standards were entitled 
to an additional reimbursement of six cents per meal served 
(U.S. Congress 2010). More details about the changes to 
school nutrition standards are shown in Tables 5 and 6 (p. 14). 

In 2012, schools began implementing the updated stan-
dards in phases. For the 2012–2013 school year, schools were 
required to meet the fruit and vegetable requirement for 
lunches and the dairy requirements for both lunch and break-
fast. Additionally, half of all grains served during lunch had  
to consist of at least 50 percent whole grains; for breakfast, 
this standard was not required until the 2013–2014 school 
year. As of July 1, 2014, all foods sold in schools participating 
in the program had to meet the updated nutrition standards, 
with the exception of more stringent sodium limits, which are 
slated to be phased in beginning 2017 and finalized in 2022.3

milk (full fat, flavored, etc.), and at least one ounce of grain 
(whole grains were encouraged but not required), and there 
were no restrictions on the types of foods sold in vending  
machines, students stores, and concession stands. Addition-
ally, meals had no maximum calorie limits, sodium standards, 
or trans-fat limits. This absence of restrictions meant that  
a meal consisting of french fries (considered a vegetable), 
sugar-sweetened chocolate milk (dairy), and a grilled cheese 
sandwich on white bread (grain) met the nutrition standard 
for a taxpayer-subsidized school lunch.

Recognizing the important role that schools played  
in rising childhood obesity rates, in 2010, Congress sought  
to bring school meals and snacks into accord with federal  
dietary guidelines through passage of the Healthy, Hunger-
Free Kids Act (HHFKA). The act required the USDA to  
update nutrition standards for foods sold at school based  
on recommendations from the Institute of Medicine and in 
consultation with a variety of stakeholders. Updated stan-
dards for school meals and snacks included more servings of 

Food Group Pre-2010 Federal School Food Standards Current Federal School Food Standards
Fruits Schools were required to o�er students ½ to 1 cup 

of fruit or vegetable (no specific type required) 
but students were not required to take fruits or 
vegetables

•  Schools are required to offer each student  
½ to 1 cup fruit per student; and

•  For reimbursable meals, students are required  
to take ½ cup serving of fruits or vegetables 

Vegetables Schools were required to o�er students  ½ to 1 cup 
of fruit or vegetable (no specific type required), 
but students were not required to take fruits or 
vegetables

•  Schools are required to offer each student   
¾ to 1 cup vegetables; and

•  For reimbursable meals, students are required  
to take ½ cup serving of fruits or vegetables; and

•  School are required to offer students specific 
types over the week2

Grains No requirements; schools were encouraged to serve 
whole-grain products

All grain-based foods must be whole grain-rich 
(at least 50 percent of the grain content is whole 
grain)

Milk No requirements Milk must be lower fat, such as fat free or low fat

Water No requirements Water must be readily available at no cost

Competitive Foods 
Bought from 
Vending Machines, 
School Stores, 
Concession Stands

School could not sell foods of minimal nutritional 
value such as hard candy and regular soda, or items 
where the first ingredient was sugar

Items must comply with one of the following:
•  have 50% whole grains
•  have the first ingredient be whole grains, fruits, 

vegetables, dairy, or a protein contain at least  
¼ cup fruit and/or vegetable

table 5. Pre-2010 and Current Federal School Nutrition Standards

SOURCE:  adapted from the U.S. government accountability office.

2	  	Schools are required to serve dark green vegetables, red or orange vegetables, beans or peas, starchy vegetables, and “other vegetables” during lunch to students. 



14 union of concerned scientists

table 6. Dietary Specifications  
(To be Met on Average over a Week)

Pre-2010 Federal 
School Nutrition 

Standards 

Current Federal 
School Nutrition 

Standards
Calories Minimum requirements 

vary by children’s year 
in school

Minimum and maximum 
vary by  children’s year 
in school

Fat Less than 10% of total 
calories could be 
saturated fat

•  Less than 10% of  
total calories can  
be saturated fat

•  Zero grams of  
trans-fat are allowed 
per serving

Sodium Schools were 
encouraged to serve 
low-sodium meals

Sodium limits have 
three-stage targets to 
be phased in 2014, 2017, 

and 2022 

3 		  In December 2014, during the writing of this report, Congress passed legislation allowing schools demonstrating hardship in meeting the “whole grain–rich”  
standard not to be penalized for failing to meet this standard. Congress also froze the current sodium limits until the USDA demonstrates that further, scheduled 
reductions in sodium (2017 and 2022) are beneficial to children’s health.

SOURCE: adapted from the U.S. government accountability office.

Recent Studies Show Updated Standards are  
Improving Children’s Eating Habits

The updated school meal standards were only fully imple-
mented in the 2014–2015 school year; therefore, researchers 
are still in the early stages of evaluating their effectiveness at 
improving children’s diets. But the early evidence is promis-
ing. One study analyzed national data from 2005 for schools 
that had voluntarily adopted nutrition standards that match 
the updated federal fruit and vegetable requirements for 
school meals. Results from this study showed that the avail-
ability of a greater quantity and wider variety of fruits and 
vegetables in the cafeteria led to their increased consumption 
by students. Students were also more likely to try vegetables 
that were new to them. However, many students did not  
sample any fruits and vegetables, suggesting that additional 
strategies, such as nutrition education, are needed to achieve 

recommended levels of fruit and vegetable consumption  
for all children (Newman 2013).

In 2014, the Harvard School of Public Health published 
one of the first comparisons of schools before and after the 
updated standards went into effect (Cohen et al. 2014).  
Researchers measured food selection (students choosing the 
food) and consumption for 1,030 students in four low-income 
schools in 2011 (pre-updated standards) and 2012 (post- 
updated standards). Researchers found that after the updated 
standards went into effect, students selected on average  
23 percent more fruits and consumed 16.2 percent more  
vegetables. Researchers attributed the increase in part to the 
new requirement that students had to select at least one-half 
cup of a fruit or vegetable. These early findings suggest that 
the impact of the updated nutrition standards on children’s 
school diets has been mostly positive to date.

In addition to stronger nutrition standards, other strategies 
to increase the quantity of healthy foods consumed by students 
include providing behavioral cues in the lunchroom. These 
simple and affordable strategies can be financially beneficial 
for schools, many of which operate meal programs on slim 
margins. Recent studies focusing on healthy food intake 
among students reveal that strategic placement of healthy 

Example o school lunch under the pre-2010 federal school food standards.
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Wansink 2013); and labeling produce with fun, descriptive 
names such as “creamy corn” and “x-ray vision carrots.” One 
school labeling produce with fun names increased its fruit 
and vegetable sales by 30 percent during the �rst week 
(Hanks et al. 2012). Combined with updated school nutrition 
standards, smarter lunchroom designs can help increase the 
consumption of healthy foods and can increase food sales.

UCS found that before the passage of the HHFKA in 
2010, FRP meals had a positive impact on children’s diets, 
especially among children who were socioeconomically dis-
advantaged, but there was room for improvement. FRP meal 
participants were eating more junk food, had higher obesity 
rates, and often turned to vending machines (previously  
untouched by school meal nutrition standards) for their food 
and beverage purchases. After the passage of HHFKA, school 
standards were strengthened, and early research �ndings 
have shown continued improvement in the foods children 
consume at school. However, more can and should be done to 
support schools to continue on the path of improving children’s 
health. By preserving the updated nutrition standards and 
implementing easy, cost-e�ective strategies to nudge children 
in a healthy direction, we can ensure that everybody wins—
children will eat more healthy foods, schools will cover the 

food in the cafeteria can increase consumption and sales. In 
one middle school, the salad bar was moved from against the 
wall to the center of the cafeteria, and within the �rst week 
salad bar sales tripled (Just and Wansink 2009). Other cost-
e�ective changes that have been found to increase children’s 
consumption of fruits and vegetables include serving salad  
in clear containers, closing the lid of freezers containing  
desserts, and placing fresh fruit in baskets near the cash register 
(Hanks, Just, and Wansink 2013); placing fruit in attractive 
bowls rather than stainless steel pans (Hanks, Just, and  

Researchers found that 
after the updated standards 
went into effect, students 
selected on average 23 
percent more fruits and 
consumed 16.2 percent 
more vegetables. 

Two boys in Washington, DC, discover the great taste of locally sourced strawberries at school. The USDA’s Farm to School Program provides resources to pair school 
districts and local farmers to create flavorful, healthy school meals.
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costs of the school meal programs, and society will be off the 
hook for covering billions in obesity-related healthcare costs 
down the road.

Policy Recommendations to Improve  
Children’s Diets and Their Futures

Research performed by UCS and others underscores  
the power of schools to improve the daily diets of children, 
especially those from the most economically disadvantaged 
backgrounds. Our analysis has demonstrated that healthy 
school foods can serve as a lifeline for children swimming  
in a sea of junk food. And our findings suggest that investing 
in healthier school lunches today could produce economic 
benefits in the form of billions of dollars in healthcare cost 
savings tomorrow. 

In 2010, the HHFKA took a significant step toward  
improving nutritional standards for school food by requiring 
that school meals comply with federal dietary guidelines. 
Since then, some of the law’s biggest supporters have 

changed their position and now oppose many of the law’s key 
provisions. Their criticisms focus on the challenges some 
schools have encountered in implementing the new provi-
sions, with some reporting higher meal costs, lost revenue, 
increased plate-waste, and student dissatisfaction with the 
taste of healthier meals (SNA 2014). But independent analysis 
has disputed some of these claims (Cohen et al. 2014) and has 
found that students’ consumption of fruits and vegetables  
has increased since the law took effect. And while the vast 

Investing in healthier 
school lunches today could 
produce economic benefits 
in the form of billions of 
dollars in healthcare cost 
savings tomorrow. 
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For many schools, serving fresh whole foods requires additional investment in kitchen facilities and equipment. Congress should authorize new funds to make grants 
and loans available to schools for this purpose
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Box 2.

Improving School Meals with a Farm to School Program  
in Northeast Iowa

 

The USDA’s Farm to School Program funds school garden projects that teach children to love vegetables by growing them.

with the goal of increasing their local food purchases by  
200 percent.

The Farm to School Grant Program has also enabled 
schools to create gardens in which children learn to grow 
some of the produce that they eat in their cafeteria. In several 
school districts, schools started unlimited “veggie bars” in 
cafeterias. They also set up a cafeteria mentorship program 
where middle-school students distribute food samples of 
produce that they grew in the school garden and encourage 
younger children to eat more fruit and vegetables. 

During the first year of funding from the Farm to School 
Grant Program, local produce, dairy, and meat purchases by 
the participating schools in northeastern Iowa increased 
sharply. From August 2014 to November 2014, participating 
schools served $33,000 worth of local foods, equivalent to  
the total cafeteria sales for the previous full year. Emily Anne 
Neal, director of school outreach for NEIFFI says, “Teachers, 
students, and food service staff see food not only as source of 
energy, but also a display of values, for our health, economy, 
environment, and our communities.” Children are now 
enjoying their vegetables and even encouraging their parents 
to buy produce they have learned about in school. 

Increased funding for this program would allow more 
school districts across the country to share in this success. 
NEIFFI’s experience in just one year demonstrates the  
potential for the USDA’s Farm to School Grant Program to 
contribute to thriving local food systems at the same time  
that it improves child nutrition. 
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Across Iowa, corn fields and signs of the meat-packing 
industry dominate large swaths of the landscape. Access to 
fresh, local, healthy food can often be a challenge for schools  
in part due to transportation logistics and high produce  
prices. This is especially true in the northeastern corner of  
the state, where a population of roughly 100,000 people— 
many of whom are lower income—is spread out far and  
wide geographically. 

The Northeast Iowa Food and Fitness Initiative (NEIFFI), 
established in 2007 with funding from the W. K. Kellogg Foun-
dation, works across six rural counties to improve conditions 
to support healthy lifestyles for residents through active living 
and nutritious food. Specifically, NEIFFI works to make the 
region a place where healthy, locally grown foods are abundant 
and available to all. In consultation with community members, 
NEIFFI concluded early on that transforming school food in 
the region would have an important positive impact on children, 
families, local farmers, and the community.

In 2013, NEIFFI received two years of funding from  
the USDA’s Farm to School Grant Program. Authorized by 
Congress in the HHFKA, these grants support schools’ efforts 
to build connections with farmers and educate children  
about healthy eating and the origins of their food. With this 
grant, NEIFFI is collaborating with local farmers and a new 
“food hub” that will allow farmers to increase production  
and aggregate their products to meet the purchasing needs  
of local schools. NEIFFI is working with four rural school 
districts to expand their farm-to-school programming  
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majority of schools have successfully met implementation 
targets (GAO 2014), struggling schools have been offered a 
variety of resources from public and private entities to help 
them come into compliance with the law.

In the next reauthorization of the law, expected during 
2015, UCS recommends that Congress build upon earlier 
progress and further improve the health prospects of school 
children. Specifically, we recommend that Congress:

•	 Protect the gains made in 2010. The vast majority of 
schools are in compliance with the 2010 law, and support 
is available for those who are struggling. Retreating from 
our commitment to healthier school food is not an option 
in the face of the childhood obesity crisis.

•	 Prioritize fruits and vegetables. Fruits and vegetables 
are critically under-consumed by children. More can  
and should be done to reverse this trend.

–	 Congress can further encourage fruit and vegetable 
consumption by offering funding and other incentives 
for schools to go beyond the minimum fruit and  
vegetable servings required by HHFKA and to offer 
these healthy foods as snacks between meals.

–	 Additional funding for research initiatives to measure 
changes in fruit and vegetable consumption and 
track related health outcomes would help to assess 
program efficacy.

•	 Increase the federal reimbursement rate for healthy 
school meals. Our commitment to healthier meals should 
be backed up with additional funding. Schools have  
encountered the same reality already known to most 
Americans—less-healthy processed foods are often 
cheaper than whole-food ingredients like fresh fruits  
and vegetables and unprocessed meats. We recommend 
raising the reimbursement rate for meals in compliance 
with nutrition standards to allow schools more flexibility 
to buy the healthiest foods possible.

•	 Finance kitchen equipment for school cafeterias. 
Some of the difficulties encountered in implementing 
new standards are due to a lack of appropriate kitchen 
equipment. Decades of underinvestment in school kitchens 
have left many schools with little capacity beyond heat-
ing and serving prepared, processed meals. Cooking  
with whole foods requires food workers to have suitable 
kitchen equipment such as refrigerators and large-scale 
slicers to prepare meals from fresh ingredients (PCT  
and RWJF 2013). Congress should expand the avail- 
abil-ity of grants and loans to help schools outfit and  
update their kitchens.

•	 Improve nutrition education for children. Improving 
nutrition education in schools can complement efforts to 
provide children with healthier food by giving them the 
information they need to make healthier choices (Prelip 
et al. 2012). We urge Congress to fund nutrition education 
programs that engage all school staff—from cafeteria 
workers to teachers—to help children understand the 
basics of food, nutrition, cooking, and healthy choices. 

•	 Increase funding for the Farm to School Grant  
Program. This program’s support of educational initia-
tives related to food production and nutrition has had 
documented success in increasing fruit and vegetable 
consumption among schoolchildren (Bontrager-Yoder  
et al. 2014). Grants have helped schools establish gardens 
that allow students to obtain firsthand experience with 
growing food and have provided financial support to  
allow schools to source ingredients from local farms. The  
Farm to School Grant Program has been overwhelmingly 
popular with schools and their students, and we recom-
mend increased funding to leverage its success.

•	 Not allow politics to trump science. Medical and nutri-
tion experts are the best sources for setting nutritional 
standards for school lunches. Congress should continue 
to look to these experts for guidance, and push back  
on any attempts by the food industry and others to roll 
back these standards.

The Farm to School Grant 
Program has been 
overwhelmingly popular 
with schools and their 
students.

In only 30 years, childhood obesity rates nearly tripled, 
disproportionately affecting children from disadvantaged 
backgrounds and further widening health disparities.  
Encouragingly, research has shown that initiatives targeting 
what food is made available to children in schools can help 
reverse this trend. While away from home, children spend 
more time in schools than any other place. This gives schools 
the unique opportunity to positively influence children’s  
dietary behaviors, but if schools are to play the positive role, 
they need the resources to purchase, prepare, and serve fresh, 
nutritious meals and to educate children about their ability to 
make healthy choices. By investing in healthier school foods 
today, we can benefit from billions of cost savings tomorrow. 
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