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BSTRACT
bjective This study examined the types and extent of
ompetitive foods available in public high schools in
ennsylvania.
esign We developed, pilot tested, and distributed surveys
o school foodservice directors in a random sample of 271
igh schools in Pennsylvania.
ubjects Two hundred twenty-eight surveys were returned,
or a response rate of 84%. Statistical analyses were per-
ormed: Descriptive statistics were used to examine the
xtent of competitive food sales in Pennsylvania public high
chools. The survey data were analyzed using SPSS soft-
are version 11.5.1 (2002, SPSS base 11.0 for Windows,
PSS Inc, Chicago, IL).
esults A la carte sales provide almost $700/day to school
oodservice programs, almost 85% of which receive no
nancial support from their school districts. The top-
elling a la carte items are “hamburgers, pizza, and sand-
iches.” Ninety-four percent of respondents indicated

hat vending machines are accessible to students. The
tem most commonly offered in vending machines is bot-
led water (71.5%). While food items are less often avail-
ble through school stores and club fundraisers, candy is
he item most commonly offered through these sources.
onclusions Competitive foods are widely available in high
chools. Although many of the items available are low in
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utritional value, we found several of the top-selling a la
arte options to be nutritious and bottled water the item
ost often identified as available through vending
achines.
Am Diet Assoc. 2005;105:1243-1249.

urrently, 15% of school-aged children are over-
weight (1). Weight-related health risks, such as type
2 diabetes, high cholesterol, and hypertension,

hich were previously detected primarily among adults,
re now being diagnosed in children (2,3). The diets of
dolescents are of lower quality than those of any other
ge group (4).
Over the years, an increasing number of food choices

ave been offered to children in schools outside of the
chool meals programs. Meals offered through the Na-
ional School Lunch Program and School Breakfast Pro-
ram must meet nutrient standards, and adherence to
hese standards is monitored through a regular state-
evel review process. Competitive foods, such as those
old as a la carte, in vending machines, through student
tores, and through school fundraisers, are only mini-
ally regulated at the federal level. The only federal

egulation pertaining to these foods states that a small
umber of food items termed foods of minimal nutritional
alue (carbonated beverages, water ices, chewing gum,
nd certain candies) cannot be sold in the school lunch
oom during meal times (5). Foods that do not meet the
arrow definition of “foods of minimal nutritional value”
re not regulated at the federal level. Therefore, in the
bsence of local-level policies, these foods can be sold in
ny location at any time during the school day, resulting
n the purchase and consumption of foods often of low
utrient density, and decreased participation in the
chool meals programs, which may affect the viability of
he programs (6). Because of concern about the alarming
ncrease in childhood obesity, some states have passed
egislation and some school districts have instituted pol-
cies addressing competitive food sales (7-10). Currently,
t the state level in Pennsylvania, regulations regarding
ompetitive foods do not go beyond those set at the federal
evel (7).

In 2000, the US Department of Agriculture (USDA)
aunched the Healthy School Nutrition Environments
nitiative, in an effort to “foster healthy school nutrition
nvironments that support healthy eating and physical
ctivity” (11). The USDA defined six components of a

ealthy school nutrition environment:

Journal of the AMERICAN DIETETIC ASSOCIATION 1243
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. a commitment to nutrition and physical activity;

. quality school meals;

. other healthy food options;

. pleasant eating experiences;

. nutrition education; and

. marketing (12).

An underlying basis for this initiative is to support
SDA’s school meal programs that were initiated, and
ave been changed over time, to meet the changing nu-
ritional needs of children. The component, “Other
ealthy Food Options,” which encompasses competitive

oods, suggests that if foods and beverages are offered
utside of school meals programs, there should be appro-
riate restrictions on students’ access to these items, the
oods offered should include healthful options, and the
oods must contribute to meeting the dietary needs of
tudents (12).

Competitive foods, such as those
sold as a la carte, in vending

machines, through student stores,
and through school fundraisers, are

only minimally regulated at the
federal level.

The literature related to competitive food sales sug-
ests four main venues through which competitive foods
re most often sold: a la carte items in the cafeteria,
ending machines, school stores, and school fundraisers
13-17). Research suggests that sales of a la carte and
ending machine food items in schools is extensive, espe-
ially at the middle and high school levels (13-17). Al-
hough many nutritious foods are offered as a la carte
tems (eg, fruits, milk), little data are available on the
ature and nutritional value of the top-selling a la carte
oods. Many of the food and beverages available through
ending machines have been reported to be high in fat
nd/or added sugars, with few healthful options (14,15).
chool stores do not appear to be as ubiquitous as vending
achines, and the frequency of club food fundraisers in

chools has not been reported (13,15). However, many
oods offered through school stores and fundraisers have
een reported to be low in nutritional value (14,15,18).
While dietary benefits have been reported for partici-

ation in the National School Lunch Program vs nonpar-
icipation (17), research suggests that availability of com-
etitive foods may negatively impact children’s diets
19,20). As a first step in improving the quality of foods in
chools, the extent of competitive foods sold in schools
ust be understood. The purpose of this study is to de-

cribe the extent of competitive foods sold on public high
chool campuses in Pennsylvania.

ETHODS
urvey Development and Pilot-Testing
survey for school foodservice directors was developed to
nclude the following categories of questions: background r

244 August 2005 Volume 105 Number 8
nformation about the school, school foodservice program,
nd respondent; sales of a la carte foods; and sales of food
hrough vending machines, student stores, and club fund-
aisers. The survey was reviewed by a panel of nutrition
xperts and discussed with four school foodservice direc-
ors. A pilot test was conducted to evaluate both the
urvey and the research methodology. For this pilot test,
urveys were sent to the school foodservice directors in a
andomly selected sample of 60 schools with repeat re-
inder and follow-up surveys as recommended by
illman (21). A $5 cash incentive was included in the

nitial mailing of the surveys. Forty-four surveys were
eturned, for a response rate of 73%. Minor wording
hanges were made based on the pilot test.
This project and pilot test were approved by the Insti-

utional Review Boards of both The Pennsylvania State
niversity and the Pennsylvania Department of Health.
n informed consent form was approved and included
ith the survey mailings.

ample Selection
e identified a random sample of 271 high schools par-

icipating in the National School Lunch Program (50% of
he total) that was representative of the entire population
f high schools in Pennsylvania based on chosen charac-
eristics: region, free and reduced rate, enrollment, and
ural/urban. The sample was stratified based on these
haracteristics. These schools were identified to receive a
chool foodservice directors’ survey.

ethodology
ollowing the methodology of Dillman, the three-phase
urvey strategy that was successfully piloted was fol-
owed (21). The survey, along with a cover letter signed by
he Secretaries of the Pennsylvania Departments of
ealth and Education, and a $5 incentive were sent to
71 school foodservice directors. A Web-based version of
he survey was also made available with a limited access
ode provided in the cover letter. One to 2 weeks after the
nitial mailing, a postcard was sent to all survey recipi-
nts thanking them for responding or reminding them to
eturn the survey. One to 2 weeks after mailing the
ostcard, a second survey was sent to each nonrespon-
ent. One to 2 weeks after mailing the second survey to
onrespondents, a third survey was sent to each nonre-
pondent. Telephone interviews were conducted with
6% (n�37) of survey respondents to validate the survey
esults. Because of the high response rate, nonrespon-
ents were not contacted.

tatistical Analysis
escriptive statistics were used to examine the extent of

ompetitive food sales in Pennsylvania public high
chools. The survey data were analyzed using SPSS ver-
ion 11.5.1 (2002, SPSS base 11.0 for Windows, SPSS Inc,
hicago, IL).

ESULTS
wo hundred twenty-eight surveys were returned, for a

esponse rate of 84%. Nineteen of the 228 respondents,
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.3% of the total, completed and returned Web-based
urveys. Validity of major variables was determined by
riangulation of three questions related to access to com-
etitive foods from both the survey and the telephone
nterview.

escription of the Sample
emographic information about the respondents can be

ound in Table 1. The schools included grades 9 (94%), 10
98.7%), 11 (99.6%), and 12 (99.6%), and were closed
ampuses (92.3%), meaning that students are not permit-
ed to leave the campus for lunch. The average enroll-
ent was 992.7�587.16 (range 137 to 3,400) and the

verage free and reduced rate was 28.1%�22.5%.
More than three quarters (76.7%) indicated that the

chool foodservice program is provided by the school,
hile 24.2% identified a foodservice management com-
any as responsible for providing this service. The large
ajority of respondents (84.6%) indicated that the school

istrict requires the school foodservice program to be
elf-supporting. Slightly more than half of the respon-
ents (53.8%) use a point-of-sale system in their pro-
rams. These computerized systems track meal eligibility
nd allow for the creation of student accounts into which
unds can be deposited, thereby negating the need for
tudents to purchase and use meal cards. Average daily
articipation in school lunch was reported to be
6.5%�18.5% of the schools’ enrollments, and the aver-
ge percentage of students who purchase “any items”
either a reimbursable lunch or a la carte items) on a
aily basis was 76.7%�20.4%. Among those without a
ier system for pricing school lunch, the average price for
reimbursable lunch was $1.57�$0.38.

La Carte Food Sales. A la carte sales generated an average
f almost $700 per day—$240.60�$297.22 from a la carte
tems that can be part of the reimbursable meal, and
449.57�$381.22 from a la carte items that cannot be
onsidered a component of the reimbursable meal. A daily

Table 1. Demographic information about competitive foods survey
respondents

%

Sex
Female 69.4

Job title
Foodservice director 88.2
Cafeteria manager 6.2
Other 4.0
Business manager 1.3

Level of education
Less than high school 2.7
High school 33.0
Associate’s degree 18.9
Bachelor’s degree 37.4
Postgraduate degree 7.7

Average length of time in current position (y) 9�7
verage of $0.89�$0.62 is spent on a la carte food items a
y those students who purchase any food items in the
afeteria.
Table 2 presents the results of questions for which

espondents were asked to indicate their five top-selling a
a carte items, and their number one top-selling item (on
n item-by-item basis, as opposed to a dollar basis), re-
pectively. With minor modifications, the food categories
sed were those used in the School Health Policies and
rograms Study 2000 (14).
Certain foods and food categories considered to be “nu-

ritious” options were identified by a panel of nutrition-
sts. Criteria included those foods that were of high nu-
rient density or were lower-fat or lower-sugar versions of
oods typically high in fat or sugar. These items included
00% fruit juice or vegetable juice; fruit; bread sticks,
olls, bagels, pita bread, or other bread products; low-fat
ookies, crackers, cakes, pastries, or other low-fat baked
oods; low-fat or nonfat yogurt; pizza, hamburgers, or
andwiches; lettuce, vegetable, or bean salads; other veg-
tables; salty snacks low in fat; low-fat or fat-free ice
ream, milk; and water. Using this categorization, 46.6%
f the top-selling a la carte items indicated by the respon-
ents were considered nutritious.
ending Machines. Most of the respondents (94%) indicated
aving vending machines that are accessible to students.
he average number of vending machines accessible to
tudents (as opposed to only those accessible to faculty
nd/or staff) per school was 5.9�4.3 (range 1 to 33). One
undred thirteen respondents (61.7%) indicated that the
chool foodservice department operates one or more vend-
ng machines in the school. Among these respondents, the
verage number of machines operated by the foodservice
rogram was 4.2�4.7. Weekly sales through vending ma-
hines operated by the school foodservice department av-
raged $829.38�$186.14. Groups receiving funds from
ales through vending machines included the school food-
ervice program (67.9%), school clubs (37.3%), school ad-
inistration (31.1%), athletic department (29.5%), and

oft drink bottlers (29.5%). More than two thirds of re-
pondents (68.4%) indicated that students have access to
ending machines during lunch. Table 3 describes the
ypes of food offered through vending machines, among
hose schools that have vending machines.

Similar to the identification of “nutritious foods” offered
s a la carte items, certain foods offered through vending
achines were identified as nutritious by a panel of nu-

ritionists. These foods included fruit juice, bottled water,
hole milk, lowfat/skim milk, chocolate milk, pretzels,
uts/seeds, and fruit. Of the 10 most-often-offered vend-

ng machine items, three are considered nutritious (bot-
led water, fruit juice, and pretzels), including the top two
tems (bottled water and fruit juice).
chool Stores. Forty-one percent (n�93) of respondents
ndicated that there is a school store in the high school.
mong the schools with school stores, 44% (n�41) of the
tores are located in or immediately adjacent to the caf-
teria. Twenty-eight percent (n�26) of the respondents
ho indicated the existence of a school store at the high

chool reported that no food items are sold in the store,
eaving 67 schools with school stores that sell food. Of the
6 respondents who answered the question asking what
rganization is responsible for operating the school store,

lmost half (48.6%) indicated the student government.

August 2005 ● Journal of the AMERICAN DIETETIC ASSOCIATION 1245
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ther responses were widely varied and unable to be
ategorized. Table 4 describes the food items sold at those
chools with school stores that sell food items. Candy bars
nd other candy were indicated to be the predominant
oods sold through school stores that sell food. Among
hose schools with school stores (including those that sell
ood and those that do not), 45.2% are open during lunch.
lub Food Sales. While almost half of respondents (49.8%)
eport club sales occurring less than once a month, 16.3%
eport the occurrence of club sales at least once a week.
able 5 describes the foods sold through school club sales
uring the school day. Both nutritious (subs/hoagies) and
ess nutritious foods (chocolate candy) are sold, with nu-
ritious choices defined as foods with either high nutrient
ensity or lower-fat or lower-sugar versions of typically
igh-fat or high-sugar foods. Almost 21% (20.7%; n�47)
f respondents responded “yes” to the question, “Do club
ood sales ever occur in the cafeteria during lunchtime?”

ISCUSSION
chool foodservice directors are placed in the position
f attempting to appeal to students’ tastes, which are
ften for foods of low nutritional value, while planning
eals that meet nutrient standards and US Dietary
uidelines. Most school foodservice directors are asked

o operate programs that are financially self-support-
ng, requiring substantial participation rates. In addi-
ion, given the alarming increases in rates of childhood
verweight and obesity, the media and others have
ended to focus attention on schools and school meals to
uggest a potential role in this problem. However, di-
tary benefits have been associated with participation

Table 2. Items identified by school foodservice directors as the top

Food item/category

Pizza, hamburgers, or sandwiches
Cookies, crackers, cakes, pastries, or other baked goods that are no
French-fried potatoes
Salty snacks that are not low in fat, such as regular potato chips or
Carbonated beverages, sport drinks, or fruit drinks that are not 100%
Water
Ice cream or frozen yogurt that is not low in fat
Salty snacks that are low in fat, such as pretzels, baked chips, or o
Other (eg, iced tea, soft pretzels, chicken nuggets, chicken wings)
Bread sticks, rolls, bagels, pita bread, or other bread products
Milk
100% fruit juice or 100% vegetable juice
Lettuce, vegetable, or bean salads
Low-fat cookies, crackers, cakes, pastries, or other low-fat baked g
Fruit (fresh, frozen, canned, or dried)
Low-fat or fat-free ice cream, frozen yogurt, or sherbet
Other vegetables
Chocolate candy
Other kinds of candy
Low-fat or nonfat yogurt

an�227 due to missing data.
n the National School Lunch Program, and one study s

246 August 2005 Volume 105 Number 8
as suggested an association between participation in
chool meals and lower rates of overweight (22,23).
hile examining the school nutrition environment, a

istinction should be made between school meals,
hich must meet nutrient standards, be offered in
efined portion sizes, and are highly regulated, and
ompetitive foods that are only minimally regulated.
ess is known about the availability and sale of com-
etitive foods, in part because sales and availability of
hese items are the responsibility of various groups
ithin schools, and sales are not reported to any regu-

atory body. This research on competitive food sales in
igh schools in Pennsylvania adds to our understand-

ng of the extent of competitive food sales, as well as
aises questions for future research. We examined com-
etitive food sales through a la carte options, vending
achines, school stores, and club fundraisers through a

urvey of school foodservice directors in Pennsylvania
igh schools.
Previous research has shown that a wide variety of

oods are offered as a la carte items (13,14). However,
ittle data are available on the nature and nutritional
alue of the top-selling a la carte foods. Previous smaller-
cale studies have identified cookies as the top-selling
tem, with entrees among the top-sellers (15,16). Al-
hough we found many of the top-selling a la carte items
o be foods with low nutrient density, the top-selling
ategory was “burgers, pizza and sandwiches,” foods that
an be used as entrees for reimbursable meals.
The most commonly offered items available through

ending machines were bottled water (71.5%; n�138)
nd fruit juice (67.4%; n�130). This has not been re-
orted previously. While this is neither a reflection of

g a la carte items in Pennsylvania public high schools (n�227)a

% Selecting among
five top-selling items

% Selecting as
top-selling item

77.1 36.1
in fat 68.3 8.4

52.4 12.8
se puffs 44.9 5.7
e 42.3 11.9

36.6 2.2
36.1 3.1

ow-fat chips 22.5 2.2
22.5 11.9
21.1 1.8
17.2 1.3

8.4 1.3
8.4 0.4
7.0 0.9
3.1 0.4
2.6 0.0
1.3 0.0
0.9 0.0
0.9 0.4
0.4 0.0
-sellin

t low

chee
juic

ther l

oods
ales nor a reflection of the relative amounts of these
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everages vs less-nutritious beverages offered in indi-
idual schools, it does suggest efforts by schools to
ake more-nourishing beverage options available to

tudents. A variety of beverages appear to be available
hrough vending machines. Almost 60% (n�113) of the
chools reported selling carbonated beverages through
ending machines, while a quarter or less reported
elling any type of milk. Given the low consumption of
ilk among children and their failure to meet calcium

ecommendations, as well as early indications of poor
one health among teenage girls (24-26), increasing the
vailability and consumption of milk at school should
e a priority. Future research might examine in more
etail the nature and nutritional value of items sold
hrough vending machines, and the relationship of
hese sales to other variables, such as participation in
chool lunch, and their overall contribution to the nu-
rient and caloric content of children’s diets.

Competitive food sales through school stores and fund-
aisers appear to be less prevalent than a la carte food
ales and vending machine sales. School stores existed in
ess than half of the schools (41%; n�93) and 28% of these
chools (n�26) reported not selling food items. However,
n those schools that sell food items through school stores,
he top-selling items are candy bars and other forms of
andy. Also, in almost half of the schools with school
tores (45.2%; n�42) students have access to these stores
uring lunch. Similarly, club food fundraisers were re-

Table 3. Types of foods offered to students through vending
machines in Pennsylvania public high schools (n�193)

% Of respondents
from schools with
vending machines

Bottled water 71.5
Fruit juice 67.4
Juice drinks 64.2
Carbonated beverages 58.5
Sport drinks 58.5
Iced tea 58.0
Chips (potato, corn) or cheese puffs 56.5
Pretzels 54.4
Popcorn 44.6
Lemonade 44.0
Cookies 38.3
Candy bars 35.8
Snack mix 32.6
Candy 31.1
Granola bars 26.4
Chocolate milk 24.9
Whole milk 21.8
Low-fat/skim milk 19.2
Nuts, seeds 18.1
Doughnuts 12.4
Other (eg, ice cream, crackers) 10.4
Gum 8.8
Pie 6.7
Fruit 1.0
orted to occur less than once a month in approximately o
alf (49.8%) of the schools. However, 16.3% of the schools
eported that these sales occur once a week or more, and
he item most often sold is chocolate candy.

ONCLUSIONS
imilar to previous reports documenting competitive

ood availability in high schools at both the state and
ational level (13-17), competitive foods seem ubiqui-
ous in Pennsylvania high schools as a la carte foods in
he cafeteria, in vending machines, in student stores
nd sold as fundraisers within schools. Students have
ccess to many food choices in schools other than school
unch. While we found that many of the foods sold as a
a carte items were those that could be considered
omponents of reimbursable meals and most schools

Table 4. Foods offered through school stores in Pennsylvania
public high schools (n�68)

% Of respondents
from schools with
student stores
selling food items

Candy bars 69.1
Candy 64.7
Cookies 33.8
Chips (potato, corn, taco) 29.4
Pretzels, popcorn 27.9
Carbonated beverages 25.0
Water 22.1
Juice drinks 20.6
Other (eg, ice cream, pizza, crackers) 16.1
Beef jerky 8.8
Doughnuts 7.4
Granola bars 5.9
Cheese puffs 5.9
Pie 5.9
Nuts, seeds 5.9
Fruit juice 4.4
Fruit 4.4

Table 5. Foods sold to students through clubs during the school
day in Pennsylvania public high schools (n�227)a

% Of respondents

Chocolate candy 45.4
Subs/hoagies 33.5
Baked goods, not low in fat 25.1
Nonchocolate candy 15.4
Pizza 15.0
Other (eg, soft pretzels, “breakfast foods”) 11.9
Soft drinks, sport drinks, or fruit drinks 5.3
Fruits or vegetables 2.6
Chips (potato, corn, taco) 1.3
100% fruit or vegetable juice 0.9
Low-fat baked goods 0.4

an�227 due to missing data.
ffered some healthful beverage choices in vending ma-
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hines, the pervasiveness of competitive foods that are
f low nutritional value may affect the overall quality
f a child’s diet.
A variety of health and education organizations and

gencies have advocated stricter regulation of the sales of
ompetitive foods in schools (27-29). The American School
ood Service Association supports the position that re-
trictions should be placed on sales of competitive foods
s long as it applies to the entire school campus, not just
chool foodservice program (30). Because federal and
tate regulation and monitoring of competitive foods is
inimal, local stakeholders within the school environ-
ents may need to come together to develop a common

ision for their school environments and types of foods
hat will be sold in their schools.

Competitive food sales appear to be providing needed
unding for schools and school foodservice programs, as
ther funding sources are decreasing. Although it has not
een determined if there is a relationship between public
unding for education or foodservice and the sale of com-
etitive foods, decisions will need to be made that balance
he schools’ ongoing need for funding with the nutritional
eeds of students.

Parents can ensure their children will
be provided a nourishing meal by

supporting the school meals
programs and encouraging their

children to purchase the
reimbursable school lunch.

Because competitive food sales are not required to be
eported to regulatory agencies and the amounts of these
oods can vary considerably among schools, parents may
eed to become involved in their children’s schools, in-
uire about foods available in the school environment,
earn about the food choices their children are making,
nd become involved in the decision-making process to
etermine the foods that will be offered in their children’s
chools. Parents can ensure their children will be pro-
ided a nourishing meal by supporting the school meals
rograms and encouraging their children to purchase the
eimbursable school lunch. This report provides a basis
or understanding the types and the extent of foods avail-
ble to children on high school campuses that are in
ompetition with meals served through the federal school
eals programs. Additional research is needed to deter-
ine the factors associated with competitive food sales,

ncluding local school policies, state funding, pricing
tructures, and timing of lunch periods; as well as the
ffect of competitive food sales on participation in school
unch.
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More Nutritious
la carte sales provide significant revenue to school
foodservice operations, many of which are required
to be self-supporting and receive no additional fund-

ng from their school district. Competitive food sales are
lso important revenue generators for schools in the form
f vending and school fundraising by student clubs and
arent Teacher Associations. But with the childhood obe-
ity epidemic receiving increased attention from the med-
cal community and media, schools are under scrutiny
bout what foods are offered in the student environment.
Probart and colleagues (1) researched competitive food

ales in 271 Pennsylvania high schools that participate in
he National School Lunch Program. Results indicated
hat many of the a la carte items offered were foods of

his article was written by Michelle Walters, MBA,
D, foodservice budget coordinator for the Paradise
alley Unified School District in Phoenix, AZ, and
lice Jo Rainville, PhD, RD, associate professor, East-

rn Michigan University School of Health Sciences,
psilanti.
inimal nutritional value. However, the good news is
hat 46.6% of the top-selling foodservice a la carte items
ere considered nutritious (ie, high nutrient density or

ower-fat or -sugar versions of foods typically high in fat
nd sugar). These items included entrée items such as
izza, burgers, and sandwiches, as well as bottled water.
n vending machines, three of the 10 top-selling items
ere bottled water, fruit juice, and pretzels. In the school

tores, the most popular items were candy, candy bars,
nd cookies. Club food sales top sellers consisted of both
utritious items (subs/hoagies) and candy (1).
Over half of the respondents (61.7%) indicated that the

chool foodservice department operated one or more
ending machines. This varies throughout the United
tates, as vending machines in many districts are oper-
ted by non-foodservice school departments and organi-
ations (1). Dietetics professionals can be involved in
iscussions of vending contracts and policies in their local
ommunities through school board meetings and involve-
ent with school administrators.
The research in this article is very timely and can help

ietetics professionals benchmark competitive food sales

n their local school environments. What items are nutri-
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