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ABSTRACT

Objective This study examined the types and extent of
competitive foods available in public high schools in
Pennsylvania.

Design We developed, pilot tested, and distributed surveys
to school foodservice directors in a random sample of 271
high schools in Pennsylvania.

Subjects Two hundred twenty-eight surveys were returned,
for a response rate of 84%. Statistical analyses were per-
formed: Descriptive statistics were used to examine the
extent of competitive food sales in Pennsylvania public high
schools. The survey data were analyzed using SPSS soft-
ware version 11.5.1 (2002, SPSS base 11.0 for Windows,
SPSS Inc, Chicago, IL).

Results A la carte sales provide almost $700/day to school
foodservice programs, almost 85% of which receive no
financial support from their school districts. The top-
selling a la carte items are “hamburgers, pizza, and sand-
wiches.” Ninety-four percent of respondents indicated
that vending machines are accessible to students. The
item most commonly offered in vending machines is bot-
tled water (71.5%). While food items are less often avail-
able through school stores and club fundraisers, candy is
the item most commonly offered through these sources.
Conclusions Competitive foods are widely available in high
schools. Although many of the items available are low in
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nutritional value, we found several of the top-selling a la
carte options to be nutritious and bottled water the item
most often identified as available through vending
machines.

J 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,
which were previously detected primarily among adults,
are now being diagnosed in children (2,3). The diets of
adolescents are of lower quality than those of any other
age group (4).

Over the years, an increasing number of food choices
have been offered to children in schools outside of the
school meals programs. Meals offered through the Na-
tional School Lunch Program and School Breakfast Pro-
gram must meet nutrient standards, and adherence to
these standards is monitored through a regular state-
level review process. Competitive foods, such as those
sold as a la carte, in vending machines, through student
stores, and through school fundraisers, are only mini-
mally regulated at the federal level. The only federal
regulation pertaining to these foods states that a small
number of food items termed foods of minimal nutritional
value (carbonated beverages, water ices, chewing gum,
and certain candies) cannot be sold in the school lunch
room during meal times (5). Foods that do not meet the
narrow definition of “foods of minimal nutritional value”
are not regulated at the federal level. Therefore, in the
absence of local-level policies, these foods can be sold in
any location at any time during the school day, resulting
in the purchase and consumption of foods often of low
nutrient density, and decreased participation in the
school meals programs, which may affect the viability of
the programs (6). Because of concern about the alarming
increase in childhood obesity, some states have passed
legislation and some school districts have instituted pol-
icies addressing competitive food sales (7-10). Currently,
at the state level in Pennsylvania, regulations regarding
competitive foods do not go beyond those set at the federal
level (7).

In 2000, the US Department of Agriculture (USDA)
launched the Healthy School Nutrition Environments
Initiative, in an effort to “foster healthy school nutrition
environments that support healthy eating and physical
activity” (11). The USDA defined six components of a
healthy school nutrition environment:
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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).

QoW

An underlying basis for this initiative is to support
USDA’s school meal programs that were initiated, and
have been changed over time, to meet the changing nu-
tritional needs of children. The component, “Other
Healthy Food Options,” which encompasses competitive
foods, suggests that if foods and beverages are offered
outside of school meals programs, there should be appro-
priate restrictions on students’ access to these items, the
foods offered should include healthful options, and the
foods must contribute to meeting the dietary needs of
students (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-
gests four main venues through which competitive foods
are most often sold: a la carte items in the cafeteria,
vending machines, school stores, and school fundraisers
(13-17). Research suggests that sales of a la carte and
vending machine food items in schools is extensive, espe-
cially at the middle and high school levels (13-17). Al-
though many nutritious foods are offered as a la carte
items (eg, fruits, milk), little data are available on the
nature and nutritional value of the top-selling a la carte
foods. Many of the food and beverages available through
vending machines have been reported to be high in fat
and/or added sugars, with few healthful options (14,15).
School stores do not appear to be as ubiquitous as vending
machines, and the frequency of club food fundraisers in
schools has not been reported (13,15). However, many
foods offered through school stores and fundraisers have
been reported to be low in nutritional value (14,15,18).

While dietary benefits have been reported for partici-
pation in the National School Lunch Program vs nonpar-
ticipation (17), research suggests that availability of com-
petitive foods may negatively impact children’s diets
(19,20). As a first step in improving the quality of foods in
schools, the extent of competitive foods sold in schools
must be understood. The purpose of this study is to de-
scribe the extent of competitive foods sold on public high
school campuses in Pennsylvania.

METHODS
Survey Development and Pilot-Testing

A survey for school foodservice directors was developed to
include the following categories of questions: background
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information about the school, school foodservice program,
and respondent; sales of a la carte foods; and sales of food
through vending machines, student stores, and club fund-
raisers. The survey was reviewed by a panel of nutrition
experts and discussed with four school foodservice direc-
tors. A pilot test was conducted to evaluate both the
survey and the research methodology. For this pilot test,
surveys were sent to the school foodservice directors in a
randomly selected sample of 60 schools with repeat re-
minder and follow-up surveys as recommended by
Dillman (21). A $5 cash incentive was included in the
initial mailing of the surveys. Forty-four surveys were
returned, for a response rate of 73%. Minor wording
changes were made based on the pilot test.

This project and pilot test were approved by the Insti-
tutional Review Boards of both The Pennsylvania State
University and the Pennsylvania Department of Health.
An informed consent form was approved and included
with the survey mailings.

Sample Selection

We identified a random sample of 271 high schools par-
ticipating in the National School Lunch Program (50% of
the total) that was representative of the entire population
of high schools in Pennsylvania based on chosen charac-
teristics: region, free and reduced rate, enrollment, and
rural/urban. The sample was stratified based on these
characteristics. These schools were identified to receive a
school foodservice directors’ survey.

Methodology

Following the methodology of Dillman, the three-phase
survey strategy that was successfully piloted was fol-
lowed (21). The survey, along with a cover letter signed by
the Secretaries of the Pennsylvania Departments of
Health and Education, and a $5 incentive were sent to
271 school foodservice directors. A Web-based version of
the survey was also made available with a limited access
code provided in the cover letter. One to 2 weeks after the
initial mailing, a postcard was sent to all survey recipi-
ents thanking them for responding or reminding them to
return the survey. One to 2 weeks after mailing the
postcard, a second survey was sent to each nonrespon-
dent. One to 2 weeks after mailing the second survey to
nonrespondents, a third survey was sent to each nonre-
spondent. Telephone interviews were conducted with
16% (n=37) of survey respondents to validate the survey
results. Because of the high response rate, nonrespon-
dents were not contacted.

Statistical Analysis

Descriptive statistics were used to examine the extent of
competitive food sales in Pennsylvania public high
schools. The survey data were analyzed using SPSS ver-
sion 11.5.1 (2002, SPSS base 11.0 for Windows, SPSS Inc,
Chicago, IL).

RESULTS

Two hundred twenty-eight surveys were returned, for a
response rate of 84%. Nineteen of the 228 respondents,



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 374

Postgraduate degree 7.7
Average length of time in current position (y) 9+7

8.3% of the total, completed and returned Web-based
surveys. Validity of major variables was determined by
triangulation of three questions related to access to com-
petitive foods from both the survey and the telephone
interview.

Description of the Sample

Demographic information about the respondents can be
found in Table 1. The schools included grades 9 (94%), 10
(98.7%), 11 (99.6%), and 12 (99.6%), and were closed
campuses (92.3%), meaning that students are not permit-
ted to leave the campus for lunch. The average enroll-
ment was 992.7+587.16 (range 137 to 3,400) and the
average free and reduced rate was 28.1%*+22.5%.

More than three quarters (76.7%) indicated that the
school foodservice program is provided by the school,
while 24.2% identified a foodservice management com-
pany as responsible for providing this service. The large
majority of respondents (84.6%) indicated that the school
district requires the school foodservice program to be
self-supporting. Slightly more than half of the respon-
dents (53.8%) use a point-of-sale system in their pro-
grams. These computerized systems track meal eligibility
and allow for the creation of student accounts into which
funds can be deposited, thereby negating the need for
students to purchase and use meal cards. Average daily
participation in school lunch was reported to be
56.5%+18.5% of the schools’ enrollments, and the aver-
age percentage of students who purchase “any items”
(either a reimbursable lunch or a la carte items) on a
daily basis was 76.7%=*20.4%. Among those without a
tier system for pricing school lunch, the average price for
a reimbursable lunch was $1.57*+$0.38.

A La Carte Food Sales. A la carte sales generated an average
of almost $700 per day—$240.60+$297.22 from a la carte
items that can be part of the reimbursable meal, and
$449.57+$381.22 from a la carte items that cannot be
considered a component of the reimbursable meal. A daily
average of $0.89+$0.62 is spent on a la carte food items

by those students who purchase any food items in the
cafeteria.

Table 2 presents the results of questions for which
respondents were asked to indicate their five top-selling a
la carte items, and their number one top-selling item (on
an item-by-item basis, as opposed to a dollar basis), re-
spectively. With minor modifications, the food categories
used were those used in the School Health Policies and
Programs Study 2000 (14).

Certain foods and food categories considered to be “nu-
tritious” options were identified by a panel of nutrition-
ists. Criteria included those foods that were of high nu-
trient density or were lower-fat or lower-sugar versions of
foods typically high in fat or sugar. These items included
100% fruit juice or vegetable juice; fruit; bread sticks,
rolls, bagels, pita bread, or other bread products; low-fat
cookies, crackers, cakes, pastries, or other low-fat baked
goods; low-fat or nonfat yogurt; pizza, hamburgers, or
sandwiches; lettuce, vegetable, or bean salads; other veg-
etables; salty snacks low in fat; low-fat or fat-free ice
cream, milk; and water. Using this categorization, 46.6%
of the top-selling a la carte items indicated by the respon-
dents were considered nutritious.

Vending Machines. Most of the respondents (94%) indicated
having vending machines that are accessible to students.
The average number of vending machines accessible to
students (as opposed to only those accessible to faculty
and/or staff) per school was 5.9+4.3 (range 1 to 33). One
hundred thirteen respondents (61.7%) indicated that the
school foodservice department operates one or more vend-
ing machines in the school. Among these respondents, the
average number of machines operated by the foodservice
program was 4.2+4.7. Weekly sales through vending ma-
chines operated by the school foodservice department av-
eraged $829.38+$186.14. Groups receiving funds from
sales through vending machines included the school food-
service program (67.9%), school clubs (37.3%), school ad-
ministration (31.1%), athletic department (29.5%), and
soft drink bottlers (29.5%). More than two thirds of re-
spondents (68.4%) indicated that students have access to
vending machines during lunch. Table 3 describes the
types of food offered through vending machines, among
those schools that have vending machines.

Similar to the identification of “nutritious foods” offered
as a la carte items, certain foods offered through vending
machines were identified as nutritious by a panel of nu-
tritionists. These foods included fruit juice, bottled water,
whole milk, lowfat/skim milk, chocolate milk, pretzels,
nuts/seeds, and fruit. Of the 10 most-often-offered vend-
ing machine items, three are considered nutritious (bot-
tled water, fruit juice, and pretzels), including the top two
items (bottled water and fruit juice).

School Stores. Forty-one percent (n=93) of respondents
indicated that there is a school store in the high school.
Among the schools with school stores, 44% (n=41) of the
stores are located in or immediately adjacent to the caf-
eteria. Twenty-eight percent (n=26) of the respondents
who indicated the existence of a school store at the high
school reported that no food items are sold in the store,
leaving 67 schools with school stores that sell food. Of the
76 respondents who answered the question asking what
organization is responsible for operating the school store,
almost half (48.6%) indicated the student government.
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Table 2. Items identified by school foodservice directors as the top-selling a la carte items in Pennsylvania public high schools (n=227)?
% Selecting among % Selecting as

Food item/category five top-selling items top-selling item

Pizza, hamburgers, or sandwiches 771 36.1

Cookies, crackers, cakes, pastries, or other baked goods that are not low in fat 68.3 8.4

French-fried potatoes 52.4 12.8

Salty snacks that are not low in fat, such as regular potato chips or cheese puffs 449 57

Carbonated beverages, sport drinks, or fruit drinks that are not 100% juice 42.3 1.9

Water 36.6 2.2

Ice cream or frozen yogurt that is not low in fat 36.1 3.1

Salty snacks that are low in fat, such as pretzels, baked chips, or other low-fat chips 22.5 2.2

Other (eg, iced tea, soft pretzels, chicken nuggets, chicken wings) 22.5 11.9

Bread sticks, rolls, bagels, pita bread, or other bread products 21.1 1.8

Milk 17.2 1.3

100% fruit juice or 100% vegetable juice 8.4 1.3

Lettuce, vegetable, or bean salads 8.4 0.4

Low-fat cookies, crackers, cakes, pastries, or other low-fat baked goods 7.0 0.9

Fruit (fresh, frozen, canned, or dried) 3.1 0.4

Low-fat or fat-free ice cream, frozen yogurt, or sherbet 2.6 0.0

Other vegetables 1.3 0.0

Chocolate candy 0.9 0.0

Other kinds of candy 0.9 0.4

Low-fat or nonfat yogurt 0.4 0.0

2n=227 due to missing data.

Other responses were widely varied and unable to be
categorized. Table 4 describes the food items sold at those
schools with school stores that sell food items. Candy bars
and other candy were indicated to be the predominant
foods sold through school stores that sell food. Among
those schools with school stores (including those that sell
food and those that do not), 45.2% are open during lunch.

Club Food Sales. While almost half of respondents (49.8%)
report club sales occurring less than once a month, 16.3%
report the occurrence of club sales at least once a week.
Table 5 describes the foods sold through school club sales
during the school day. Both nutritious (subs/hoagies) and
less nutritious foods (chocolate candy) are sold, with nu-
tritious choices defined as foods with either high nutrient
density or lower-fat or lower-sugar versions of typically
high-fat or high-sugar foods. Almost 21% (20.7%; n=47)
of respondents responded “yes” to the question, “Do club
food sales ever occur in the cafeteria during lunchtime?”

DISCUSSION

School foodservice directors are placed in the position
of attempting to appeal to students’ tastes, which are
often for foods of low nutritional value, while planning
meals that meet nutrient standards and US Dietary
Guidelines. Most school foodservice directors are asked
to operate programs that are financially self-support-
ing, requiring substantial participation rates. In addi-
tion, given the alarming increases in rates of childhood
overweight and obesity, the media and others have
tended to focus attention on schools and school meals to
suggest a potential role in this problem. However, di-
etary benefits have been associated with participation
in the National School Lunch Program, and one study
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has suggested an association between participation in
school meals and lower rates of overweight (22,23).
While examining the school nutrition environment, a
distinction should be made between school meals,
which must meet nutrient standards, be offered in
defined portion sizes, and are highly regulated, and
competitive foods that are only minimally regulated.
Less is known about the availability and sale of com-
petitive foods, in part because sales and availability of
these items are the responsibility of various groups
within schools, and sales are not reported to any regu-
latory body. This research on competitive food sales in
high schools in Pennsylvania adds to our understand-
ing of the extent of competitive food sales, as well as
raises questions for future research. We examined com-
petitive food sales through a la carte options, vending
machines, school stores, and club fundraisers through a
survey of school foodservice directors in Pennsylvania
high schools.

Previous research has shown that a wide variety of
foods are offered as a la carte items (13,14). However,
little data are available on the nature and nutritional
value of the top-selling a la carte foods. Previous smaller-
scale studies have identified cookies as the top-selling
item, with entrees among the top-sellers (15,16). Al-
though we found many of the top-selling a la carte items
to be foods with low nutrient density, the top-selling
category was “burgers, pizza and sandwiches,” foods that
can be used as entrees for reimbursable meals.

The most commonly offered items available through
vending machines were bottled water (71.5%; n=138)
and fruit juice (67.4%; n=130). This has not been re-
ported previously. While this is neither a reflection of
sales nor a reflection of the relative amounts of these



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

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 249

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

beverages vs less-nutritious beverages offered in indi-
vidual schools, it does suggest efforts by schools to
make more-nourishing beverage options available to
students. A variety of beverages appear to be available
through vending machines. Almost 60% (n=113) of the
schools reported selling carbonated beverages through
vending machines, while a quarter or less reported
selling any type of milk. Given the low consumption of
milk among children and their failure to meet calcium
recommendations, as well as early indications of poor
bone health among teenage girls (24-26), increasing the
availability and consumption of milk at school should
be a priority. Future research might examine in more
detail the nature and nutritional value of items sold
through vending machines, and the relationship of
these sales to other variables, such as participation in
school lunch, and their overall contribution to the nu-
trient and caloric content of children’s diets.
Competitive food sales through school stores and fund-
raisers appear to be less prevalent than a la carte food
sales and vending machine sales. School stores existed in
less than half of the schools (41%; n=93) and 28% of these
schools (n=26) reported not selling food items. However,
in those schools that sell food items through school stores,
the top-selling items are candy bars and other forms of
candy. Also, in almost half of the schools with school
stores (45.2%; n=42) students have access to these stores
during lunch. Similarly, club food fundraisers were re-
ported to occur less than once a month in approximately

% 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 74
Granola bars 59
Cheese puffs 59
Pie 5.9
Nuts, seeds 59
Fruit juice 44
Fruit 44

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

% Of respondents

Chocolate candy 454
Subs/hoagies 33.5
Baked goods, not low in fat 25.1
Nonchocolate candy 154
Pizza 15.0
Other (eg, soft pretzels, “breakfast foods”) 11.9
Soft drinks, sport drinks, or fruit drinks 53
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.

half (49.8%) of the schools. However, 16.3% of the schools
reported that these sales occur once a week or more, and
the item most often sold is chocolate candy.

CONCLUSIONS

Similar to previous reports documenting competitive
food availability in high schools at both the state and
national level (13-17), competitive foods seem ubiqui-
tous in Pennsylvania high schools as a la carte foods in
the cafeteria, in vending machines, in student stores
and sold as fundraisers within schools. Students have
access to many food choices in schools other than school
lunch. While we found that many of the foods sold as a
la carte items were those that could be considered
components of reimbursable meals and most schools
offered some healthful beverage choices in vending ma-
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chines, the pervasiveness of competitive foods that are
of low nutritional value may affect the overall quality
of a child’s diet.

A variety of health and education organizations and
agencies have advocated stricter regulation of the sales of
competitive foods in schools (27-29). The American School
Food Service Association supports the position that re-
strictions should be placed on sales of competitive foods
as long as it applies to the entire school campus, not just
school foodservice program (30). Because federal and
state regulation and monitoring of competitive foods is
minimal, local stakeholders within the school environ-
ments may need to come together to develop a common
vision for their school environments and types of foods
that will be sold in their schools.

Competitive food sales appear to be providing needed
funding for schools and school foodservice programs, as
other funding sources are decreasing. Although it has not
been determined if there is a relationship between public
funding for education or foodservice and the sale of com-
petitive foods, decisions will need to be made that balance
the schools’ ongoing need for funding with the nutritional
needs 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
reported to regulatory agencies and the amounts of these
foods can vary considerably among schools, parents may
need to become involved in their children’s schools, in-
quire about foods available in the school environment,
learn about the food choices their children are making,
and become involved in the decision-making process to
determine the foods that will be offered in their children’s
schools. Parents can ensure their children will be pro-
vided a nourishing meal by supporting the school meals
programs and encouraging their children to purchase the
reimbursable school lunch. This report provides a basis
for understanding the types and the extent of foods avail-
able to children on high school campuses that are in
competition with meals served through the federal school
meals programs. Additional research is needed to deter-
mine the factors associated with competitive food sales,
including local school policies, state funding, pricing
structures, and timing of lunch periods; as well as the
effect of competitive food sales on participation in school
lunch.

This study was supported by the Pennsylvania Depart-
ment of Health through grant/cooperative agreement
number U58/CCU319314 from the Centers for Disease
Control and Prevention. We would like to acknowledge
the Pennsylvania Department of Education for their sup-
port and assistance in this effort.
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Making Competitive Food Choices in Schools More Nutritious

foodservice operations, many of which are required

to be self-supporting and receive no additional fund-

ing from their school district. Competitive food sales are
also important revenue generators for schools in the form
of vending and school fundraising by student clubs and
Parent Teacher Associations. But with the childhood obe-
sity epidemic receiving increased attention from the med-
ical community and media, schools are under scrutiny
about what foods are offered in the student environment.
Probart and colleagues (1) researched competitive food
sales in 271 Pennsylvania high schools that participate in
the National School Lunch Program. Results indicated
that many of the a la carte items offered were foods of

A la carte sales provide significant revenue to school
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minimal nutritional value. However, the good news is
that 46.6% of the top-selling foodservice a la carte items
were considered nutritious (ie, high nutrient density or
lower-fat or -sugar versions of foods typically high in fat
and sugar). These items included entrée items such as
pizza, burgers, and sandwiches, as well as bottled water.
In vending machines, three of the 10 top-selling items
were bottled water, fruit juice, and pretzels. In the school
stores, the most popular items were candy, candy bars,
and cookies. Club food sales top sellers consisted of both
nutritious items (subs/hoagies) and candy (1).

Over half of the respondents (61.7%) indicated that the
school foodservice department operated one or more
vending machines. This varies throughout the United
States, as vending machines in many districts are oper-
ated by non-foodservice school departments and organi-
zations (1). Dietetics professionals can be involved in
discussions of vending contracts and policies in their local
communities through school board meetings and involve-
ment with school administrators.

The research in this article is very timely and can help
dietetics professionals benchmark competitive food sales
in their local school environments. What items are nutri-
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