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Abstract

The food environment at school plays an important role in promoting healthy food choices in students. In our
previous study, classroom teachers were concerned about some of the meal options offered at their school cafeteria
and wanted a school cafeteria component as part of a successful nutrition education program. In response, our first
objective was to evaluate the nutritional quality of school meals at Oregon elementary schools. We learned that
unless students ate the recommended amount of fruits and vegetables from the salad bar, school menus did not
meet the nutrition standards for fruits (99%) and vegetables (100%). As the second objective, we asked Oregon
elementary school foodservice personnel (SFP) in a cross-sectional, anonymous mail survey if and how they should
be involved in nutrition education programs. Of the 59 SFP who responded, all perceived that nutrition education in
elementary schools is somewhat to very important and 76% perceived that they should be involved in a successful
nutrition education program. They were interested in nutrition education training (75%) but noted multiple barriers for
incorporating the school cafeteria into nutrition education programs, the primary were cost (66%), time (58%), and
potential teaching commitments. SFP wanted to be involved in nutrition education through nutrition posters in the
cafeteria (58%) and new recipes and food items (56%). In conclusion, SFP are highly motivated to participate in
nutrition education programs through activities in the school cafeteria that do not involve teaching. Renewed focus
should be on developing and implementing nutrition education programs that provide SFP with training and new
recipes and food items that are nutritious, affordable, easy and quick to prepare, and appealing to students so that
nutrition information delivered in the classroom can be reinforced in the school cafeteria.
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foodservice personnel; Food environment; Nutrition education
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Introduction
The school cafeteria can be an important component of successful

nutrition education programs by providing healthy and nutritious
meals and thereby reinforcing nutrition information taught in the
classroom [1]. Nutrient recommendations and guidelines have been
established and updated by experts and government officials for
children, stratified by gender and age [2,3]. Based on 1989
Recommended Dietary Allowances (RDA) and 1995 Dietary
Guidelines for Americans, the U.S. Department of Agriculture

(USDA) specified in 1995 nutrition standards (School Meals Initiative
(SMI) Standards) for the National School Lunch Program (NSLP) and
School Breakfast Program (SBP), which are federal meal assistance
programs for schools with the goal to provide healthy and nutritious
meals to school-aged children [4]. Based on the 2005 and then 2010
Dietary Guidelines for Americans, the nutrient and meal pattern
standards were updated and implemented starting July 2012 [5].

Although many school menus met federal requirements, most
elementary school children consumed diets insufficient in fiber,
calcium, potassium, and vitamin E and excessive in sodium, total fat,
and saturated fat based on the last nationwide survey in 2011-2012 [6].
The primary reason was that fruits and vegetables offered to children
as part of their school menus often ended up as waste [7,8]. We
observed similar results in Oregon elementary school children [9].
Moreover, classroom teachers were concerned about some of the food
choices offered at their school cafeteria [10].

Besides providing nutritious meals, school foodservice personnel
(SFP) can be involved in nutrition education programs by providing
nutrition information and experiential learning activities, including
nutrition education materials, kitchen tours, food for classroom
activities, guest presentations in classrooms, tasting parties, nutrition
information for parents, and/or cooking demonstrations [11,12]. The
role of SFP in nutrition education programs is not well defined. When
asked, elementary school classroom teachers wanted a school cafeteria
component as part of an effective and successful nutrition education
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program so that the school food environment would reflect what was
taught in the classroom [10].

Given this context, the first objective is to assess the nutritional
quality of breakfast and lunch meals in Oregon elementary schools
(School menu survey). The second objective is to identify facilitators,
barriers, and preferences of SFP’s involvement in nutrition education
programs (SFP survey). To our knowledge, this has not been
evaluated.

Materials and Methods

School menu survey
The Block Kids Food Screener (BKFS) was used to assess the

nutrition quality of breakfast and lunch meals in Oregon elementary
schools (environmental assessment). The BKFS has been described
and validated for 2-17 year-old U.S. children [13,14]. In short, it is a
41-item, two-page food frequency questionnaire (FFQ) that asks for
frequency (six categories from none to every day) and quantity of
dietary intakes (four categories) of the most commonly consumed
food items by children. Between April and November 2011, we
collected breakfast and lunch menus that were offered in public
elementary schools of 12 school districts across Oregon. The study
staff filled out 25 BKFS per school district as follows: For breakfast, it
was assumed that children would eat every day the offered breakfast
cereal with low fat 1% milk and would consume fruit or fruit juice,
which were offered on alternate days. The school lunch offered three
menu choices; one menu choice was chosen randomly for lunch and
another for dinner. It was assumed that children drank low fat 1%
milk with breakfast, lunch, and dinner. Since children did not
consume school meals on the weekend, food consumption for
Saturday and Sunday were based on menu items offered during the
week; we chose arbitrarily Wednesdays’ and Thursdays’ menu choices,
respectively. The completed BKFS were analyzed by Nutrition Quest
(Berkeley, California) for food servings and nutrient intake. Food
codes identified in the food list development of BKFS were linked to
the USDA’s Food and Nutrient Database for Dietary Studies and the
USDA’s My Pyramid Equivalents Data Base to calculate nutrient
intakes. The calculated nutrient intakes were calorie-adjusted and
expressed per 1,000 kcal. To calculate the proportion of school menus
not meeting recommendations, calorie-adjusted intakes were
multiplied by the estimated energy requirements for elementary school
children [2] and then compared to the 2010 Dietary Guidelines and
recommendations published by the U.S. Department of Agriculture
and U.S. Department of Health and Human Services [3] as well as the
previous SMI Standards [5]. For calculating food group consumption,
we included salad bar options three different ways: - Salad Bar
excluded intake from the salad bar; + Salad Bar assumed that students
consume 1 cup of fruits offered at the salad bar at breakfast and 0.5
cup of fruit and 1 cup of vegetables offered at the salad bar each at
lunch and dinner; + Some Salad Bar was based on previously reported
observations that 73% of vegetables and 47% of fruits on plates were
not consumed [8].

SFP survey
The study was reviewed and approved by the Oregon State

University Institutional Review Board (IRB protocol number 4953;
“Childhood Nutrition and Exercise in Elementary Schools”). After
receiving written approval from the school district foodservice
departments (we had mailed all Oregon foodservice departments

information about the study), packages that contained anonymous
mail surveys in English and paper format, alternative consent forms,
and stamped return envelopes were mailed to 12 food service
departments across Oregon in November 2011. Of the 94 contacted
SFP, 59 returned the completed survey by December 2011 (63%
response rate). The participating foodservice departments covered a
representative sample of Oregon schools, as they covered urban,
semirural, and rural districts.

To identify facilitators, barriers, and preferences of SFP’s
involvement in nutrition education programs, we developed a one-
page questionnaire. The questions were formulated to assess the
following constructs: facilitators (importance, concern, knowledge,
interest, impact, and responsibility for a total of 7 questions), barriers
(at school, personal, at home, and for training for a total of 4
questions), and preferences (1 question). The scales for most
facilitators were five-level Likert-type scales. Questions for barriers
and preferences were designed to be open-ended; some options were
given to provide a general direction of the question; however,
respondents could fill in their personal responses under “others”.
These questionnaires were not pretested for their validity. The survey
was in paper format, English only, and anonymous. To maintain
confidentiality, we did not ask questions about the student population
(race, ethnicity, social economic status), training background of the
responding SFP (training in nutrition, culinary arts, or health science),
and how SFP personnel was already involved in nutrition education.
The primary theoretical framework for the survey was the health belief
model, as SFP are mostly guided by rational decision making [15]. To
account for environmental and social factors and the complexity of the
task of improving food choices of elementary school students, we
included constructs from the social-ecological model and the social
cognitive theory [15].

Statistical analysis
Statistical analyses were performed using SAS version 9.2 software

[16]. We used Fisher’s exact test to compare responses of supervisors
and managers (managers) with responses of other SFP (employees).
All statistical tests were two-sided. Statistical significance was declared
at P ≤ 0.05.

Results

School menu survey
In 2011, the fruits and vegetables offered at the salad and fruit bar

played an important role in meeting the federal school meal pattern
standards, which had to be implemented by 2012 to receive federal
assistance (Table 1). Unless students ate from the salad bar, 1 cup of
fruit at breakfast and 1 cup of vegetables and 0.5 cup of fruit at lunch,
most school menus did not meet the meal pattern standards for fruits
(99%), vegetables (100%), legumes (92%), and other vegetables (100%)
for the following year. These estimates did not change substantially
when accounting for the amounts of fruits and vegetables consumed
from the salad bar according to Cohen et al. [8]. The menu options
offered were familiar to and popular with children and can be found
commonly in Kid’s meals menus, such as hotdogs, spaghetti with meat
balls, peanut butter and jelly sandwiches, ham and cheese sandwiches,
pizza, hamburgers, chicken nuggets, tacos, and nachos. The variety of
offered menu options over a month was limited.
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Meal Pattern Units - Salad
Bara

+ Salad
Bara

+ Some
Salad Bara

Standard
sb

Mean ± STD

Fruit Cups/wk 5.3 ± 2.7 12.3 ± 2.7 9.7 ± 2.7 14.0

Vegetables Cups/wk 3.5 ± 1.5 17.5 ± 1.5 5.0 ± 1.5 10.5

Potatoes Cups/wk 0.9 ± 0.8 0.9 ± 0.8 0.9 ± 0.8 1.4

Legumes Cups/wk 0.4 ± 0.5 1.1 ± 0.5 0.9 ± 0.5 1.4

Other
Vegetables

Cups/wk 3.1 ± 1.4 14.3 ± 1.4 4.3 ± 1.4 7.7

Not Meeting Guidelines % of School Menus ± SEM

Fruit Cups/wk 99 ± 1 74 ± 3 92 ± 1 -

Vegetables Cups/wk 100 ± 0 0 ± 0 100 ± 0 -

Potatoes Cups/wk 74 ± 3 74 ± 3 74 ± 3 -

Legumes Cups/wk 92 ± 2 0 ± 0 92 ± 2 -

Other
Vegetables

Cups/wk 100 ± 0 0 ± 0 98 ± 1 -

Table 1: Meal Patterns Offered at Elementary Schools in 12 Oregon
school districts in 2011 (n=299). a-Salad Bar excludes intake from
salad bar; + Salad bar estimates that students consume 1 cup of fruit at
breakfast and 0.5 cup of fruit each at lunch and dinner and consume 1
cup of vegetables each at lunch and dinner; + Some Salad Bar accounts
for previously reported intake from salad bar [8] b-Using the nutrition
standards for the 2012 NSLP and SBP [5], guidelines were adjusted per
7-day week.

In 2011, Oregon elementary school cafeteria menus met the 2010
Dietary Guidelines for most macronutrients and micronutrients for
elementary school-aged children (Table 2). The exceptions were
dietary fiber (94% of school meals), linoleic acid (100%), linolenic acid
(100%), potassium (100%), vitamin E (100%), and vitamin K (94%),
which were all below dietary guidelines, and saturated fat (97%) and
sodium (100%), which were above dietary guidelines [3] unless we also
accounted for food items offered at the salad bar. In addition, we
examined whether the menus provided sufficient nutrients based on
the previous SMI standards [4]. All school menus excluding the salad
bar met standards for calcium and protein. A majority of school
menus were too high in saturated fat (97%) and total fat (75%); 34%,
6%, and 3% of school menus were below policies for vitamin C, iron,
and vitamin A, respectively.

Nutrient Average Menu Nutrient
Content

Menus Not Meeting
Guidelines

Units Mean ± STD Guidelin
es

% of Menus ±
STDa,b

Macronutrients

Protein g/1,000 kcal 56 ± 4 <RDA 0 ± 0

Carbohydrate g/1,000 kcal 113 ± 11 <RDA 2 ± 14

Fiber g/1,000 kcal 8.8 ± 2.1 <IOM 94 ± 24

Total Fat g/1,000 kcal 35.9 ± 3.9 >AMDR 17 ± 38

Saturated Fat g/1,000 kcal 14.0 ± 1.6 >DG 97 ± 17

Linoleic Acid mg/1,000 kcal 4.21 ± 0.49 <AI 100 ± 0

Linolenic Acid mg/1,000 kcal 0.41 ± 0.05 <AI 100 ± 0

Cholesterol mg/1,000 kcal 115 ± 27 >DG 4 ± 20

Minerals

Calcium mg/1,000 kcal 1065 ± 108 <RDA 0 ± 0

Phosphorus mg/1,000 kcal 1073 ± 80 <RDA 0 ± 0

Magnesium mg/1,000 kcal 172 ± 14 <RDA 0 ± 0

Iron mg/1,000 kcal 11.9 ± 2.3 <RDA 0 ± 0

Zinc mg/1,000 kcal 9.50 ± 0.86 <RDA 0 ± 0

Copper μg/1,000 kcal 487 ± 33 <RDA 0 ± 0

Selenium μg/1,000 kcal 64.9 ± .3 <RDA 0 ± 0

Potassium mg/1,000 kcal 1786 ± 137 <AI 100 ± 0

Sodium mg/1,000 kcal 1641 ± 131 >UL 100 ± 0

Vitamins

Vitamin A µg RAE/1,000
kcal

553 ± 65 <RDA 0 ± 0

Vitamin C mg/1,000 kcal 39 ± 16 <RDA 12 ± 32

Vitamin E mg/1,000 kcal 2.32 ± 0.27 <RDA 100 ± 0

Thiamin mg/1,000 kcal 0.98 ± 0.13 <RDA 0 ± 0

Riboflavin mg/1,000 kcal 1.98 ± 0.19 <RDA 0 ± 0

Niacin mg/1,000 kcal 12.5 ± 1.46 <RDA 0 ± 0

Vitamin B6 mg/1,000 kcal 1.25 ± 0.15 <RDA 0 ± 0

Folate μg DFE/1,000
kcal

407 ± 79 <RDA <1 ± 0

Vitamin B12 μg/1,000 kcal 5.25 ± 0.60 <RDA 0 ± 0

Vitamin K μg/1,000 kcal 18.1 ± 8.2 <RDA 94 ± 23

Table 2: Nutrient content of elementary school meals (excluding the
salad bar) in 12 Oregon school districts in 2011 (N=299). RDA:
recommended dietary allowance; IOM: Institute of Medicine; AMDR:
acceptable macronutrient distribution range; DG: dietary guidelines;
EAR: estimated adequate requirements; AI: adequate intake; UL:
tolerable upper intake level; RAE: retinol activity equivalents; DFE:
dietary folate equivalents.a% of menus meeting 2010 Dietary
Guidelines [3] was calculated by comparing the recommended with
the estimated nutrient consumption per 1,000 kcal or % calories [2].
bThe SMI standards specified that school meals should follow RDA’s
for protein, calcium, iron, vitamin A, and vitamin C and provide less
than 10% of energy from saturated fat and no more than 30% of
energy from fat [4]. The SMI standards were achieved for all menus
for calcium and protein. Inadequacies were observed for saturated fat
(97% of menus), total fat (75%), vitamin C (34%), iron (6% of menus),
and vitamin A (3%).
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SFP survey
Responding SFP included 2 supervisors, 26 managers, 22 cooks, 5

assistants, 1 food service specialist, 1 kitchen specialist, 1 dishwasher,
and 1 person who did not specify his/her title. We combined responses
of supervisors and managers as one group (managers; n=28) and
responses of other SFP as another group (employees; n=31). All SFP
perceived nutrition education in elementary schools as somewhat to
very important (Table 3). Nearly all SFP (98%) were somewhat to very
concerned about childhood nutrition, rated their knowledge as average
to proficient (95%), and were somewhat to very interested in learning
more about childhood nutrition (88%). SFP perceived that nutrition
education in elementary schools could improve students’ food choices
long-term (61%) or at least short-term (15%), and that they should be
involved in a successful nutrition education program (76%).

Facilitator
s

Responses (Values are % followed by number of responses in
parenthesis)a

Importance: How important is nutrition education in elementary schools?

Very Important Somewha
t

Little Not Not
sure

No
answer

63%
(37)

34% (20) 3% (2) 0% (0) 0% (0) 0% (0) 0% (0)

Concern: Are you concerned about childhood nutrition?

Very Concerne
d

Somewha
t

Little Not Not
sure

No
answer

39%
(23)

42% (25) 17% (10) 2% (1) 0% (0) 0% (0) 0% (0)

Knowledge: How would you rate your knowledge on childhood nutrition?

High Average Proficient Little No Not
sure

No
answer

7% (4) 24% (14) 64% (38) 2% (1) 0% (0) 0% (0) 3% (2)

Interest in More Information: Would you be interested in learning more
about childhood nutrition?

Very Interested Somewha
t

Little Not Not
sure

No
answer

19%
(11)

56% (33) 14% (5) 5% (3) 0% (0) 7% (4) 0% (0)

Impact: Do you think that nutrition education in schools could positively
impact student’s eating habits?

Short-
and
longter
m

Yes, only
short-term

Little
impact

No impact Not
sure

No
answer

61%
(36)

15% (9) 17% (10) 0% (0) 3% (2) 0% (0)

Responsibility: Who is responsible for providing nutrition education to
children?a

Everyo
ne

Parents Teachers Governm
ent

Health
Profession
als

Cafet
eria
Perso
nnel

Others

73%
(43)

22% (13) 10% (6) 3% (2) 12% (6) 10%
(6)

0% (0)

Do you think that the school cafeteria should be involved in a successful
nutrition education curriculum?

Yes No Not
sure

No
answer

76%
(45)

7% (4) 12%
(7)

3% (2)

Table 3: Facilitators of SFP for Involvement in Elementary School
Nutrition Education (n=59). aIn contrast to the other questions,
participants chose more than one answer.

The greatest barriers for involvement of SFP in elementary school
nutrition education were cost (66%) and time (58%; Table 4). Most
SFP (75%) marked at least one of these two barriers on the survey.
Lack of time was also perceived as the primary personal barrier (32%).
Lack of time was a greater barrier for managers than employees (79%
versus 39% for barrier at school: P=0.003; 57% versus 10% for personal
barrier: P=0.0002). Another important personal barrier was feeling
uncomfortable teaching nutrition (34%), which included respondents
that marked either “I don’t think I am the right person to teach
nutrition” or “I feel uncomfortable teaching”. Feeling uncomfortable
teaching nutrition was a greater barrier for managers than employees
(50% versus 19%; P=0.03). Limited proficiency in nutrition education
(27%) was another important personal barrier. Most SFP (75%) were
interested in nutrition education training. Nutrition education
training was not further specified; based on a comment “We would
love to have Jamie Oliver come teach the district”, there was interest in
more culinary training. SFP interested in nutrition education training
SFP perceived barriers for participating; the greatest barrier were cost
(“only if it is free” or “only if the school district pays for it”), which was
marked by 9 of 18 respondents who were interested in training (55%),
and lack of time for training (7 of 18 respondents). Only 26
respondents interested in training reported no barriers (59%).

What are the greatest barriers at school to incorporate the
school cafeteria into a nutrition education curriculum?

Respons
esa

No money available 66% (39)

No time available 58% (34)

No staff available 34% (20)

No suitable curriculum 15% (9)

No support from teachers 7% (4)

No administrative support 2% (1)

Others 0% (0)

Did not answer 3% (2)

What are your greatest personal barriers for participating in
nutrition education?

Respons
esa

I don’t have time 32% (19)

I don’t have enough nutrition education 27% (16)

I don’t think I’m the right person to teach nutrition 22% (13)

I feel uncomfortable teaching 17% (10)

It is not my responsibility 7% (4)
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Others [students don’t want healthy food (n=1) and lack of funding
(n=1)]

3% (2)

No barrier 15% (9)

Did not answer 8% (5)

Would you be interested in nutrition education training? Respons
esa

Yes 75% (44)

Yes, without ifs 44%(26)

Only if it is free 12% (7)

Only if it is useful 12% (7)

Only if I have time 12% (7)

Only if the school district pays 7% (4)

Only if my supervisor supports it 3% (2)

Not sure 17% (10)

No 7% (4)

Did not answer 2% (1)

Table 4: Barriers of SFP for Involvement in Elementary School
Nutrition Education Curricula (n=59). aValues are percentages
followed by number of observations in parenthesis. Participants could
choose more than one answer.

The SFP wanted to be involved in elementary school nutrition
education primarily through nutrition posters in the cafeteria (58%)
and new recipes and food items (56%; Table 5). Under ‘Others’, SFP
noted that they would like to “offer healthy meals with lots of fruits
and vegetables”. SFP were less interested in oral teaching methods
including giving talks in the classroom (36%) and teaching cooking
classes (15%). Cafeteria personnel noted that “food label stickers”
would not work because “food is not individually wrapped for sticker
application”.

In your opinion how should the school cafeteria be involved in
nutrition education?

Respons
esa

Nutrition posters 58% (34)

Offer new recipes/food items 56% (33)

Talks in classroom 36% (21)

Food label stickers (green, yellow, red) 20% (12)

Cooking classes 15% (9)

Others [we are already involved (n=3), offer healthy meals with lots
of fruits and vegetables (n=2), the food we put out (n=1), bring back
home-economics (n=1), no, kids need more exercise (n=1), kids
should know what they are eating (n=1), not sure (n=1)]

17% (10)

Did not answer 2% (1)

Table 5: Preferences of SFP for Involvement in Elementary School
Nutrition Education (n=59). aValues are percentages followed by
number of observations in parenthesis. Participants could choose
more than one answer.

Discussion

School menu survey
New nutrition policies being implemented starting 2012 document

the commitment of federal and state officials to improve students’
diets [5] and resulted in improved nutritional quality of school meal
options served [17] and consumed [18,19]. Limited resources in
money, time, and staff, however, have been barriers to implement
those guidelines in U.S. schools [20,21], including Oregon. Not
surprisingly, only a small percentage of elementary schools in Oregon
offered in 2011 school meals that met the 2012 guidelines. Our results
were similar to those of U.S. wide elementary school surveys [22], and
indicate a need to provide SFP with sufficient resources to provide
students with nutritious meals. More specifically, the results of our
food group and nutrient analysis indicate that school meals were low
in legumes, fiber, and vitamin E and high in saturated fat and sodium,
which is similar to U.S. wide surveys using quantitative methodology
[22,23]. The reliance on the salad bar to meet fruit and vegetable
guidelines is understandable but may not help to increase fruit and
vegetable consumption, as the majority of fruits and vegetables offered
at salad and fruit bars are wasted [7,8]. One promising approach to
improve students’ food choices and reduce food waste are experiential
learning activities, including food tasting demonstrations/tables and
school gardening programs [24,25], as they expose students to a
variety of food choices and experiences. Another promising approach
is to improve the access, visual appeal, and convenience of healthy
food choices; i.e., choice architecture [26,27].

Offering healthy, nutritious meals for children is one of the core
public health goals. Providing healthy, nutritious meals that are
affordable, convenient, and appealing to elementary school students is
a challenge for SFP. Based on our school menu survey, SFP met this
challenge by offering menu items that were familiar and popular with
children, such as hotdogs, pizza, spaghetti, chicken nuggets, etc.
Similar findings have been reported in U.S. wide elementary school
surveys [22]. These menu items are not considered as healthful food
options by the public, which can explain the negative comments about
the food options in the school cafeteria in our previous study [10] and
others [28]. Teachers as well as students may not know the difference
between a ‘healthy’ pizza, prepared by SFP with low fat meat and
cheese along with a whole wheat crust and spinach in the sauce to
meet federal nutrition standards, and a pizza offered by a fast food
restaurant. The limited number and type of food options offered at
school was similar to those offered at restaurants (i.e., kid’s meals) and
may limit the sensory and dietary exposure, experiences, and
preferences of children. Similar to the School Nutrition Dietary
Assessment Study (SNDA) IV [22], we observed that the cafeteria
usually offered one lunch option that was healthier. In our and other
studies, a common reason for the limited number of healthy options
offered by SFP was that “Students don't want healthy” [20,29-31].
However, studies demonstrate various approaches to improve
students’ food choices in the school cafeteria [32], including providing
incentives for choosing healthier food choices [33], increasing the ratio
of healthy and unhealthy food choices offered [34,35], and improving
the taste and variety of healthy food choices by hiring a chef [27,36,37],
which should remain a focus of future studies.

SFP survey
Nutrition education plays an important role in promoting healthy

food choices in elementary school-aged children. Traditionally,
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nutrition is taught by classroom teachers in elementary schools but is
generally ineffective in changing dietary behavior. In contrast,
nutrition education programs that include a school cafeteria
component have shown great promise in improving students’ food
choices [38-40]. Surprisingly, there is no publication on if and how
SFP want to be involved in nutrition education programs. We were
excited that 76% of SFP were interested in becoming involved in
nutrition education programs. Reasons for getting involved were the
perceived importance of nutrition education, their concern about
childhood nutrition, their knowledge about childhood nutrition, and
their interest in learning more about childhood nutrition. Most
importantly, they expected a positive impact on students’ food choices.
In summary, SFP were highly motivated to become involved in
nutrition education programs.

There were various barriers for SFP to be part of nutrition
education programs, the greatest being time and money in our study.
An additional budget is required for many nutrition education
activities that involve the school cafeteria, as they not only require
delivery of information but include activities such as food preparation
and tasting. However, those activities are often cost prohibitive
because of budget limitations and indicate a need to provide SFP with
additional funding to get involved in nutrition education.
Furthermore, experiential learning activities require more preparation,
clean up time, and equipment than simply delivering nutrition
information; as a consequence, additional staff time is needed.
Whereas money was universally perceived as major barrier, time was
only for managers and supervisors one of the biggest barriers. This
may reflect the greater perceived time demands for managers
associated with involving the school cafeteria in nutrition education
programs. Previous studies reported that a school cafeteria component
requires coordination with classroom teachers as well as training,
preparation, and delivery of nutrition information [38,41], all of which
are primarily the responsibility of managers. Several studies reported
that coordination between classroom teachers and SFP is a challenge,
as both act as separate entities and have limited time and experience to
collaborate with each other [12,29,31,42]. There appears to be tension
between classroom teachers and SFP, as SFP perceived that classroom
teachers were not supportive of efforts of the SFP to provide healthy
meals [20,31]. In our recent survey, classroom teachers were highly
critical of the food offered in the school cafeteria [10]. Others reported
that classroom teachers perceive that SFP are not interested in working
with them [12].

SFP, especially managers and supervisors, were concerned that they
might become a substitute for a home economics teacher and would
have to teach nutrition education classes (“I feel uncomfortable
teaching”). One reason for their concern was lack of teaching expertise
(“I don’t have enough nutrition education”). Unfortunately, we did
not ask SFP about their educational background, but other
publications noted that teaching training is generally not part of the
SFPs educational backgrounds [20,43]. Another reason was lack of
perceived responsibility; although SFP felt responsible to participate in
nutrition education, SFP did not consider teaching nutrition classes as
part of their responsibilities (“I don’t think I am the right person to
teach nutrition”). Others reported that SFP preferred informal
teaching methods, such as giving advice at the foodservice line, point
out foods that are considered healthy, or non-verbal communication,
such as providing healthy meals [20]. Similarly in our survey, SFP
reported “the food we put out” and “offer healthy meals with lots of
fruits and vegetables” as means to be involved in nutrition education.
When asked about nutrition education training, one person noted

“We would love to have Jamie Oliver come teach the district”,
indicating an interest in more culinary training rather than learning
how to teach, which was similar to others [20]. In summary, SFP were
interested in participating in nutrition education but did not want to
teach.

There are opportunities to involve the school cafeteria in nutrition
education programs. SFP were highly motivated to participate in
nutrition education and preferred activities they felt competent about
and were in their domain; i.e., displaying nutrition posters in the
cafeteria and offering new recipes and food items. There are various
intervention methods in the school cafeteria that can improve
students’ food choices [32], including food marketing and display.
Hiring a chef to provide culinary training for SFP (“We would love to
have Jamie Oliver come teach the district”) showed recently greatest
promise [27], and may provide a low cost option for food service
districts and could supplement current strengths of districts in
dietetics expertise. However, culinary training has its own barriers, as
time and money is often not available for training, as reported by us
and others [20]. Moreover, culinary training without having the
budget to buy healthy food items or time to prepare them, barriers
often reported by SFP [20,29], will only add to the frustration of SFP.
One option to consider is raising awareness in students and classroom
teachers about new recipes and food items. Potential activities to raise
awareness are inviting chefs for cooking demonstrations in the school
cafeteria combined with tasting tables. Unfortunately, we did not list
these options under preferences. An option that was not mentioned by
our respondents but by SFP in other studies was to limit menu options
that are less nutritious [31,38]. Similar to others [31], SFP were not
interested in labeling food items based on their health index; an
intervention that had shown a positive impact on food choices in a
hospital study [44]. An alternative would be to provide only positive
reinforcement by giving attractive names to healthy food choices [45].
SFP shied away of activities that were outside of the school cafeteria
and their job responsibilities, which was giving talks in the classroom
and teaching cooking classes. Classroom teachers or nutrition
specialists have greater expertise in teaching nutrition than SFP and
thus are better suited and more motivated to teach nutrition education
classes.

Most studies on nutrition programs that target the school food
environment have been conducted in the U.S. [32,46,47]. However, the
obesigenic, caloric-dense westernized school food environment is an
international problem, as the westernized diet spreads around the
world. Since food choices are primarily formed in childhood and are
difficult to change in adulthood, it is important to get food choices
right during the formative school years. The school is a well-suited
environment for improving students’ food choices, as an increasing
number of students consumes most meals at school. Studies in
countries with a caloric-dense western food environment other than
U.S. also demonstrate that a combination of increased availability,
tasting opportunities, and easy access of nutritious and appealing meal
and beverage items, including shelf-stable fruit and vegetable items,
and limited access to less nutritious, calorie-dense, high sugar- and
sodium meal and beverage items at school are most successful in
improving students food choices [38,47,48]. This can be achieved
through restrictive school food policies and governmental assistance
for healthy food choices. Such efforts are not without challenges, as
stakeholders are concerned about the costs, time, and the restriction of
choices associated with such programs [49,50]. However, the costs
associated with childhood obesity and it’s comorbidities, estimated to
be $14.1 billion/year in the U.S. [51], explain why restrictive school
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food policies and governmental assistance for healthy food choices are
necessary to stop the global obesity epidemic.

Conclusion and Implications
Nutrition education plays an important role in promoting healthy

food choices in elementary school-aged children. Traditionally,
nutrition education is taught by classroom teachers in elementary
schools but is generally ineffective in changing dietary behavior. There
are multiple options whereby the school cafeteria can be involved in
nutrition education programs. We conducted two surveys in Oregon
elementary schools to examine the potential role of SFP in nutrition
education. Our findings are regional; however, the challenges and
opportunities for getting SFP involved in nutrition education are
similar in other U.S. states and other countries. In our first survey, we
examined the nutrient content of the menu options offered at Oregon
elementary schools and learned that the majority of meal options
consisted of a limited assortment of widely popular kid’s meal options
that were modified to increase nutrient content. One more nutritious
meal options and food items offered at the salad bar played an
important role for school menus meeting federal dietary guidelines. In
our second survey, we asked SFP in a cross-sectional, anonymous mail
survey if and how they would like to be involved in Oregon elementary
school nutrition education and learned that SFP were highly motivated
to participate in nutrition education but are concerned about the
potential time, cost, and teaching commitments associated with it.
They preferred activities in the school cafeteria that utilize their
strength; i.e., “offer new recipes and food items” and were interested in
more culinary training to improve meal options. Thus, renewed focus
should be on developing and implementing nutrition programs that
involve and target the school cafeteria and provide SFP with
opportunities to learn about and offer more and new nutritious,
appealing recipes and food items.
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