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Research Brief
Elementary School Participation in the United States
Department of Agriculture’s Team Nutrition Program
Is Associated With More Healthful School Lunches
Punam Ohri-Vachaspati, PhD, RD1; Lindsey Turner, PhD2; Frank J. Chaloupka, PhD2

ABSTRACT

Objective: To assess school-level characteristics associated with Team Nutrition (TN) program participa-
tion, and compare the availability of food items in school lunches in participating vs nonparticipating
schools.
Methods: Cross-sectional studywith a nationally representative sample of 2,489 elementary schools in the
United States. A mail-back survey was used to collect school administrator–reported annual data on avail-
ability of selected healthful and unhealthful lunch items between 2006-2007 and 2009-2010. Multivariate
regression analyses was used to predict the availability of food items in school lunches based on TN partic-
ipation.
Results: Team Nutrition participation was higher among schools in the south, in rural areas, and in states
with stronger nutrition policies. Program participation was higher in schools with mostly low-income stu-
dents and where a dietitian was on staff. Participating schools were more likely to offer healthful items and
less likely to serve unhealthful items during lunch.
Conclusions and Implications: The TN program has the potential to help schools offer healthier school
meals.
KeyWords: TeamNutrition Program, USDA Food and Nutrition Programs, school food environment
(J Nutr Educ Behav. 2013;45:733-738.)

INTRODUCTION

The United States Department of Agri-
culture (USDA)'s National School
Lunch Program (NSLP) provides nutri-
tious meals to over 31.6 million
school children in the United States
(US) daily.1 The program accounted
for $11.1 billion in federal spending
in FY 2011;2 additional funding is pro-
vided by some states to support the
program. The USDA sets nutrition
standards for meals served as part of
the NSLP, and until recently, these
standards were based on the 1995
Dietary Guidelines for Americans. In
January, 2012, the USDA released
updated nutritional standards for
reimbursable school meals that were
mandated by the Healthy, Hunger-

Free Kids Act of 2010.3 The new stan-
dards require schools to add more
fruit, vegetables, and whole grains to
school meals; to limit milk to lower-
fat options; and to reduce saturated
fats, trans fats, sodium, and calories.4

School food environments play
a critical role in affecting students'
food consumption5-8 and weight
status.9,10 Many children, especially
those from lower-income families, de-
pend on school meal programs for up
to half of their daily calories.11 How-
ever, prior research has demonstrated
that the nutritional quality of school
meals falls short of meeting dietary
guidance; that the school meals were
too high in fat and sodium; and that
few schools regularly offered fresh
raw vegetables, salads, and whole

grains.12-14 Students in schools in
which energy-dense food items are
available consume fewer fruits and
vegetables and more saturated fat
and calories from energy-dense
food.6,15 Improving school meals
could, therefore, help improve food
consumption patterns among a large
number of children. Promising
intervention studies16,17 have led to
the recognition of school-based initia-
tives as a viable childhood obesity-
prevention strategy.18,19

One such effort is the USDA's Team
Nutrition (TN) program, which pro-
vides training and technical assistance
to improve the nutritional quality of
school meals.20 The program encour-
ages school-aged children (1) to eat
a variety of food; (2) to eat more fruit,
vegetables, and grains; (3) to eat
lower-fat food more often; (4) to eat
calcium-rich food; and (5) to be phy-
sically active.20 The TN program aims
to enable school nutrition profes-
sionals to prepare and serve nutritious
meals that appeal to students; pro-
mote nutrition education in schools;
and build support for creating school
environments conducive to healthful
eating and physical activity.
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The TN program provides educa-
tional and promotional materials,
technical assistance, and training
materials. In addition, state agencies
managing federal school meals
programs can apply for TN training
grants that provide training
opportunities for school nutrition
professionals within the state. The to-
tal amount of funding provided for
training grants and the number of
states funded varies from year to
year. In 2010, a total of $5,437,646
was awarded to 19 states.21

The current study uses nationally
representative samples of public ele-
mentary schools in the US to examine
school-level characteristics associated
with TN participation. The availabil-
ity of healthful and unhealthful food
items in school lunches in TN vs
non-TN schools is also examined.

METHODS
Study Design

Analyses were based on nationally
representative survey data collected
from US public elementary schools
during the 2006-2007, 2007-2008,
2008-2009, and 2009-2010 school
years. These data were gathered as
part of an annual survey of school
administrators conducted by the
Bridging the Gap research program at
the University of Illinois at Chicago.
Survey items were selected and adap-
ted from prior published work, from
existing surveys already in use with
secondary schools,21 and by seeking
expert advice. Detailed study informa-
tion is available at the Bridging the Gap
Web site.22

Data collection occurred between
February and June of each school
year. The 2-part survey was mailed to
the school principal, with a request
that the second part (from which the
items used here were drawn) would be
completed by school-level food service
staff. Response rates23 were 54.6%,
70.6%, 61.8%, and 64.5% across the 4
years, respectively. This study was ap-
proved by the University of Illinois at
Chicago's Institutional Review Board.

The nationally representative sam-
ples of elementary schools were
drawn using sampling frames based
on datasets from the National Center
for Education Statistics24 data for all
contiguous US states. Because elemen-

tary schools vary in grade composi-
tion, all schools were required to
include a third grade.

The vast majority of schools in the
sample (95.2%) participated in the
NSLP; however, because the non-
NSLP schools would not have been
subject to the same regulations as the
NSLP-participating schools, they were
omitted from these analyses. From
the total of 2,489 NSLP-participating
schools, 198 schools were excluded
from these analyses because ofmissing
data.

Measures

Survey respondents were asked
whether their school participated in
the TN program; answers were coded
1 ¼ yes and 0 ¼ no or do not know.
Respondents were asked to indicate
how often selected food items and
beverages were offered in school
lunches; all responses were made on
a 3-level ordinal scale on which 1 ¼
never, 2 ¼ some days, and 3 ¼ most
days or every day. Food items defined
as ‘‘healthful options’’ for the analysis
were fresh fruit, whole grains, and
salad bar or premade main course
salads. These items were coded 1 if
available most days or every day vs
0 otherwise. Food options defined as
‘‘unhealthful’’ for the analysis were
regular-fat versions of salty snacks
such as regular potato chips; cookies,
crackers, cakes, or other baked goods;
and ice cream or frozen yogurt. These
items were coded 1 if available some
days,most days, or everydayvs0other-
wise. A variable was computed to indi-
cate whether the school offered only
lower-fat milk (1% or nonfat) but
not higher-fat milk (2% or whole).
These food items were selected be-
cause of their current limited avail-
ability (for healthful items) or
abundance (for unhealthful items) in
the school lunch meals.15,25

School-level demographic and so-
cioeconomic data, obtained from the
National Center for Education Statis-
tics Common Core of Data24 files for
the corresponding year of survey
data, included school size (number
of students); locale; region; race/eth-
nicity of students; and percentage of
students eligible for free or reduced-
price lunch. For these control vari-
ables, data were collapsed into
categories, as described in Table 1.

The school administrator section of
the survey asked whether a dietitian
or nutritionist worked at the school,
coded as 1 ¼ yes and 0 ¼ no.

As part of the larger Bridging the Gap
project, data on state laws and district
wellness policy provisions pertaining
to school meals were collected and
coded for each of the schools in this
study.26,27 These data were included
in the current analyses as controls,
not to examine the impact of state
law or district policy on meals. State
laws and district policies were coded
to indicate whether guidelines for
reimbursable school meals were
required to meet USDA school meal
regulations. These responses were
coded 1, where specific language was
used and action was implied; or 0,
where the statement was vague or
only suggested, or the topic was not
addressed.

Analyses

Analyses were conducted in STATA/SE
(version 12.0, StataCorp LP, College
Station, TX, 2011) and accounted for
the clustering of schools within dis-
tricts. Data were weighted for nonre-
sponse bias and to provide inference
to all US public elementary schools.
All statistical tests were considered sig-
nificant at P < .05.

Multivariate logistic regression
analyses were used to test for differ-
ences in TN participation by school
characteristics, while controlling for
all other covariates. Since participa-
tion in the TN program did not
change over the 4-year period
(Table 1), comparisons of TN partici-
pation by school demographic charac-
teristics were pooled across all years.
Multivariate logistic regressionmodels
were used to examine the association
between TN participation and avail-
ability of healthful and unhealthful
lunch meal items, controlling for con-
textual school-level characteristics,
state and district policy covariates,
and year of data collection.

RESULTS

As shown in Table 1, participation in
the TN program was significantly
higher among elementary schools in
the southern region of the country
(48.6% of schools) compared to
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Table 1. Participation in United States Department of Agriculture Team Nutrition Program as Reported by School Administrators
and Results From Multivariate Logistic Regression to Test Associations Between School Characteristics and Program
Participation

Bivariate Cross-tabulations by
School Characteristicsa

Results of Multivariate Logistic Regression
to Predict Participation in Team Nutrition

Program (n ¼ 2,291)b

n
Schools

Participating (%) OR 95% CI P*

Overall 2,489 38.9

Year
2006-2007 539 39.2 1.00 –
2007-2008 718 42.8 1.15 0.88, 1.48 .31
2008-2009 612 37.7 0.89 0.66, 1.19 .43
2009-2010 620 35.9 0.82 0.61, 1.10 .19

Region
South (referent) 942 48.6 1.00 –
West 595 30.4 0.57 0.43, 0.76 < .001
Midwest 587 34.2 0.62 0.46, 0.83 .001
Northeast 365 37.7 0.83 0.59, 1.18 .30

Locale
Urban (referent) 706 36.1 1.00 –
Suburban 887 33.9 1.00 0.77, 1.30 .99
Town 308 44.8 1.39 0.95, 2.02 .09
Rural 588 45.3 1.39 1.00, 1.93 .05

Race/ethnicity of students
Majority ($ 66%) white (referent) 1,201 40.1 1.00 –
Majority ($ 50%) black 248 39.8 0.63 0.41, 0.98 .04
Majority ($ 50%) Latino 444 37.3 0.76 0.51, 1.14 .19
Diverse 596 37.3 0.81 0.59, 1.13 .21

School size
Large (> 621 students; referent) 781 42.3 1.00 –
Medium (451-621 students) 823 37.1 0.95 0.74, 1.21 .68
Small (< 451 students) 884 38.6 1.13 0.87, 1.46 .37

Percentage of students eligible
for free or reduced-price meals

Low (# 33%; referent) 785 33.4 1.00 –
Medium (> 33% to # 66%) 908 40.1 1.22 0.94, 1.58 .14
High (> 66%) 787 42.9 1.80 1.26, 2.58 .001

State lawc

No 1,546 35.6 1.00 –
Yes 931 45.1 1.30 1.04, 1.62 .02

District policyc

No 337 35.3 1.00 –
Yes 2,093 39.7 1.18 0.88, 1.59 .26

School has a full- or part-time
dietitian or nutritionist on staff

No 1,666 35.7 1.00 –
Yes 683 44.6 1.35 1.08, 1.69 .009

CI indicates confidence interval; OR, odds ratio.
*Pwas considered significant at< .05; aNumber of cases shown are the unweighted number of schools per cell in bivariate
cross-tabulations between each school characteristic and school Team Nutrition participation status. Percentages are
weighted at the school level; weighted data were used for regression analysis; bNumber of cases reduced from those shown
in column 1 for bivariate tabulations because of listwise deletion for logistic regression analysis and multivariate regression
controlled for other variables in the table; cState law and district policy coded yes if requiring that guidelines for reimbursable
school meals shall not be less restrictive than United States Department of Agriculture school meal regulations.
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schools in the West (30.4%, P < .001)
and Midwest (34.2%, P ¼ .001). Al-
most 43% of the schools with highest
enrollment of students eligible for free
or reduced-price meals participated in
TN, compared to 33.4% of schools in
the lowest free or reduced-price meal
category (P ¼ .001).

Schools in states with a strong state
law were significantly (P ¼ .02) more
likely to participate in the TN program
compared to schools in states that did
not have a strong law (45.1% vs
35.6%). Schools with a dietitian or nu-
tritionist were significantly more
likely to participate in the TN program
compared to schools that did not have
a dietitian or nutritionist on staff
(44.6% vs 35.7%, P ¼ .01).

Multivariate logistic regression
models examined the association be-
tween school participation in the TN
program and selected lunch meal
items. In a separate analysis, it was
found that the availability of selected
food items changed over the 4 years
of data collection (data not shown).
Given these trends, in addition to co-
variates shown in Table 1, models in-
cluded a set of interaction terms to
control for potential interactions be-
tween time and TN participation;
however, none was significant, and
they were removed from the final
model.

Team Nutrition participation was
significantly associated with a variety
of lunch characteristics (Table 2).
Schools that participated in TN were
significantly more likely to offer fresh
fruit (odds ratio [OR]¼ 1.38, 95% con-
fidence interval [CI] 1.11-1.72, P ¼
.003), whole grains (OR ¼ 1.73, 95%
CI 1.34-2.22, P < .001), and salads
(OR ¼ 1.33, 95% CI 1.07-1.65, P ¼
.01) on most days or every day com-
pared to schools that did not partici-
pate in TN. Team Nutrition schools
were also significantly less likely to of-
fer unhealthful options such as salty
snacks (OR ¼ 0.80, 95% CI 0.64-0.99,
P ¼ .04) and cookies (OR ¼ 0.74,
95% CI 0.60-0.91, P ¼ .01).

DISCUSSION

Among a nationally representative
sample of NSLP-participating public
elementary schools, TN schools had
30%-70% higher odds of offering
more healthful options and 20%-30%

lower odds of offering unhealthful
options during lunch. Thomson
et al, using School Health Policies
and Programs Study data form 2006,
also reported that TN schools offered
healthful options and food prepara-
tion.28 Although a longitudinal study
examining changes in meal quality as
a result of TN program participation
would be necessary to establish causal
linkages, significant results from this
cross-sectional study suggest that ex-
panding the TN program may be an
effective way to support schools in
their efforts to improve school
lunches. This step is particularly im-
portant because TN reaches schools
in areas where children are at higher
risk of overweight and obesity.

As such, the positive association
observed in this study between TN
participation and more healthful
lunches can possibly be explained on
account of (a) the resources, training,
and technical assistance provided by
the TN program leading to healthier
school lunches or (b) 1 or more com-
mon factors leading schools to both
participate in TN and to offer more
healthful lunches. A number of po-
tential common factors such as
availability of trained nutrition pro-
fessionals, sociodemographics of the
school population, and nutrition-
related state or district policies were

controlled for in the analysis. Control-
ling for these common factors in the
model did not eliminate the signifi-
cant association between TN partici-
pation and healthful meals,
suggesting a possible independent as-
sociation between the 2.

The extensive reach of the school
meals programs makes them an im-
portant target in the effort to improve
children's diets.29 School-based strate-
gies including curricula promoting
healthful behaviors, improvements
in nutritional quality of food offered,
and support for school staff are effec-
tive options for preventing obesity
among children.20 The TN program
provides training and technical assis-
tance to address all of these compo-
nents, and it therefore can play an
important role in school-based obe-
sity-prevention efforts. Further, the
TN program's technical assistance
and training are likely to be key re-
sources in helping schools meet the
recently revised school meal stan-
dards as part of the Healthy, Hunger-
Free Kids Act.3

Although this study did not inves-
tigate the type and extent of TN re-
sources used among participating
schools, data from School Health Poli-
cies and Programs Study 2006 indi-
cated that the most commonly used
TN resources included posters

Table 2. Results of Multivariate Logistic Regression Analyses to Predict Availability
of Items in Lunches by Team Nutrition Participation Status

OR 95% CI P*
Healthful (offered most days/every day)
Fresh fruit 1.38 1.11, 1.72 .003
Whole grains 1.73 1.34, 2.22 < .001
Salad 1.33 1.07, 1.65 .01
Only low-fat milk offered 1.07 0.85, 1.34 .59

Unhealthful (offered some/most days/every day)
Cookies 0.74 0.60, 0.91 .004
Ice cream 0.84 0.68, 1.05 .12
Salty snacks 0.80 0.64, 0.99 .04

CI indicates confidence interval; OR, odds ratio.
*P was considered significant at < .05.
Note: Analysis data weighted at the school level (all 4 years of data included).
Odds ratios are for participation in Team Nutrition (1¼ yes, 0 ¼ no) as predictors
of availability of each food type in a series of multivariate logistic regressions con-
trolling for: year of data collection, school size, race/ethnicity, percentage free/re-
duced price lunch eligibility, locale, region, state law and district policy, and
presence of a dietitian on staff. Outcomes for healthful items coded 1 ¼ offered
most or every day vs 0; outcomes for unhealthful items coded 1 ¼ offered some,
most days or every day vs 0.
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(38.3%), recipes (29.5%), teaching
materials (29.4%), TN special events
(16.0%), and resources for parents
(14.4%).24 The training component
of the TN program at the local level
is coordinated by state agencies.
Higher rates of TN participation
among schools in states with stronger
nutrition policies may indicate that
these states, in addition to having
stronger policies, were also seeking
federal resources to help schools im-
prove school meals.

There are several limitations to this
study. First, these data are based on
school administrators' reports regard-
ing TN participation and do not
include details on the frequency or
types of TN program resources used.
Second, the analyses are based on
cross-sectional data and can therefore
only show the association of school
lunch foodavailabilitywithTNpartici-
pation rather than causation. Third,
the availability of different food items
during lunch is based on school
administrators' report of a limited
number of items offered, and not on
objective measurements. Finally, it is
possible that the positive associations
observed in the analyses result from
selection bias. Although the analyses
adjusted for a number of covariates to
control for such a bias, it is possible
that other unmeasured variables could
explain the observed associations.

IMPLICATIONS FOR
RESEARCH AND
PRACTICE

Schools can play an important role in
changing the trajectory of the child-
hood obesity epidemic by improving
students' access to healthier food. Ini-
tiatives such as the USDA's TN pro-
gram can be effective tools toward
that end. The results from this study
show that slightly over a third of all
public elementary schools partici-
pated in the TN program. Participa-
tion in the TN program was
associated with offering of healthier
school lunches, as TN schools were
more likely to serve fresh fruit, salads,
and whole grains, and less likely to
serve unhealthful options. Increasing
participation in the TN program could
help accelerate the changes needed to
improve students' access to healthful
school lunches and help schools

meet the recently revised school
meal standards.
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