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Abstract

Objective: The current study evaluated the overall public health impact of the
‘Shaping Up My Choices’ (SMC) programme, a 10-week school-based nutrition
education curriculum developed for third-grade students, using the RE-AIM
(Reach, Efficacy, Adoption, Implementation, Maintenance) framework.

Design: Randomized controlled trial to evaluate the programme and secondary
analysis of archival data to describe dissemination. Data were collected from
programme records, teacher surveys and student pre-, post- and 3-month follow-up
surveys.

Setting: Public elementary schools in California.

Subjects: An evaluation sample (938 students and nineteen teachers) and a
dissemination sample (195245 students and 7359 teachers).

Results: In the evaluation sample, differences between the control and intervention
groups were observed for nutrition knowledge, self-efficacy, outcome expectancies,
and intakes of vegetables, fruit (girls only), soda, and low-nutrient high-energy
foods from pre- to post-survey. Group differences in change in knowledge,
outcome expectancies and vegetable intake were sustained through the 3-month
follow-up (efficacy). One hundred per cent of intervention teachers in the evalua-
tion sample implemented all of the lessons (implementation). The dissemination
sample represented 42% of third-grade students (reach) and 39% of third-grade
classrooms in public elementary schools in California during 2010-2011 (adoption).

Keywords
Thirty-seven per cent of third-grade teachers in the dissemination sample reordered Dietur);l habits
SMC materials during the subsequent school year (2011-2012; maintenance). Schools
Conclusions: The SMC programme demonstrates the potential for moderate to Infervention

high public health impact. Information dissemination

Overweight and obesity during childhood increase risk
for a number of serious health conditions'’™. Despite
evidence that rates are plateauing, over 30% of children
remain overweight or obese in the USA and several other
developed countries®. To reverse this disturbing trend,
Healthy People 2020 objectives include increasing the
variety and contribution of fruit and vegetables and redu-
cing the consumption of energy from solid fats and added
sugars in the population aged 2 years and older'”. Schools
have been identified as a particularly relevant context
for nutrition education due to opportunities to integrate
nutritional information into existing curricula and the
opportunity to reach a large number of children®'>.
However, there is some question as to whether school-based
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nutrition education programmes can have meaningful
impact on dietary patterns in children™®'”. In fact, the
Community Preventive Services Task Force found insuffi-
cient evidence to evaluate the effectiveness of school-based
nutrition programmes in increasing fruit and vegetable
intakes and decreasing fat and saturated fat intakes® .

A major limitation of school-based nutrition education
programme evaluations is the emphasis on efficacy and
effectiveness, with little attention paid to the overall
public health impact, which takes into account the dis-
semination potential of the programme — the extent to
which the programme can be delivered to a large number
of people and sustained over time"'**”. While a nutrition
education programme may be found to result in a statistically

© The Authors 2012


https://doi.org/10.1017/S1368980012005186

RE-AIM analysis of a school nutrition programme

significant change in dietary intake behaviour, its ability
to have a broad public health impact may be limited by:
(D the cost of the programme; (ii) difficulties experienced
by teachers in implementing the lessons; and (iii) the
number of children who are capable of being reached by
the programme. Only a few studies have evaluated the
dissemination or population-based impact of school-based
nutrition education programmes to date?*?,

The RE-AIM model offers a useful framework for
assessing the overall public health impact of prevention
programmes*>~>. The model focuses on five evaluation
dimensions: Reach (i.e. proportion of the target population
that participated), Efficacy (i.e. success rate at changing
desired outcomes), Adoption (i.e. proportion of target
settings involved), Implementation (i.e. extent to which the
programme was delivered as intended) and Maintenance
(i.e. extent to which the programme outcomes (at the
individual leveD) and programme availability (at the setting
level) were sustained over time)®”. The current study used
the RE-AIM framework to evaluate the public health impact
of the ‘Shaping Up My Choices’ (SMC) programme, a
school-based nutrition curriculum delivered to third-grade
students across California. Developmental and formative
evaluation testing of the SMC programme showed a positive
impact on several psychosocial outcomes, including nutri-
tion self-efficacy and knowledge, and a decrease in intakes
of low-nutrient high-energy foods and meat. Building upon
these preliminary findings, the current study assessed SMC
programme according to all five RE-AIM dimensions (Reach,
Efficacy, Adoption, Implementation, Maintenance) using a
randomized controlled trial to evaluate the programme and
secondary analysis of archival data to describe dissemination.

Experimental methods

Intervention

The SMC programme was developed by the Dairy
Council of California to promote healthy eating beha-
viours and attitudes in schoolchildren (see http://
www.healthyeating.org/SMC/). The nutrition education
programme consists of ten nutrition lessons delivered by
classroom teachers across 10 weeks (one lesson per
week). Also included are a student activity workbook and
family homework for selected lessons. A teacher’s guide
that contains lesson plans and instructions are provided.
The curriculum was created using an integrated beha-
viour-change model, which encompasses elements of the
Health Belief Model®® and Social Cognitive Theory?”.
Through interactive activities, simulations and reflections,
the SMC lessons teach students about the five food groups,
their main nutrients and roles in the body; the importance
of eating a balanced breakfast and lunch; how to read a
food label; how to estimate appropriate serving sizes;
healthy beverage choices; and how to be physically active
for 60 min each day. The curriculum aligns with the 2010
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Dietary Guidelines for Americans®”. The SMC materials
are provided free of charge to California teachers by
the Dairy Council of California and educators outside
the state can purchase materials. During the spring of
2010, the SMC programme underwent formative testing
in twenty-five classrooms using a one-group pre—post
design. Results of this formative testing indicated a
positive impact of the SMC programme on nutritional
outcome expectancies (partial 1> =0-24), self-efficacy
(partial n*=0-03), knowledge (partial n*=0-18-0-64)
and dietary intake (partial n*=0-01-0-05; GF Dunton,
Y Liao, R Grana et al., unpublished results).

Design

During the 2010-2011 school year, the efficacy of the SMC
programme was evaluated through a randomized con-
trolled trial with pre-, post- and follow-up assessments
of primary outcomes (i.e. nutrition knowledge, outcome
expectancies, self-efficacy and dietary intake). Post-surveys
were completed immediately after the conclusion of the
programme (i.e. 10 weeks after the pre-survey). Follow-up
surveys were complete 3 months after the conclusion of
the programme. Implementation was assessed through
teacher surveys and classroom observations in the inter-
vention group of the randomized controlled trial. At the
same time, the SMC programme was widely disseminated
to third-grade public elementary school classrooms across
the entire state of California. To assess programme reach,
adoption and maintenance, we conducted a secondary
analysis of data for programme orders, which was collected
by the Dairy Council of California.

Sample

Two different samples were used in the present study:
a programme evaluation sample and a dissemination
sample. The programme evaluation sample for the rando-
mized controlled trial was recruited from twenty-two
public elementary schools across California. A convenience
sample of schools was recruited from schools that had
ordered Dairy Council of California nutrition materials in
previous years and schools recommended by district-level
contacts. Eight schools were located in northern California
and fifteen schools in southern California. The racial/
ethnic composition of those schools was as follows: 19%
Asian, 36% Hispanic, 9% African American, 23% white/
Caucasian, 13% other. The schools participating in the
randomized controlled trial were representative of the
demographic and socio-economic composition of third-
grade students attending public elementary schools in the
state of California with the exception of a higher proportion
of Asian students (19% in sample v. 9% state-wide), a
lower proportion of Hispanic students (35% in sample v.
51 % state-wide) and a higher proportion of English learner
students (25% in sample ». 10% state-wide). Within each
school, two third-grade classrooms were randomly selected
to participate in the evaluation. Classroom teachers were
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recruited through emails and in-person and telephone
contacts from the Dairy Council of California. To be
eligible, teachers had to confirm that they (i) did not teach
a combination-grade classroom and (i) did not teach
other nutrition information apart from SMC programme.
Teachers received $US 200-00 each to compensate for their
participation in the evaluation. The study was conducted
according to the guidelines laid down in the Declaration of
Helsinki and all procedures involving human subjects/
patients were approved by Ethical and Independent
Review Services, Corte Madera, CA, USA. Written informed
assent was obtained from all minors. A passive parental
consent procedure was used. If the parent did not decline
consent, the minor was approached for consent.

The dissemination sample consisted of 7359 teachers
who ordered the SMC materials and their 195 245 students
who participated in the SMC programme during the
2010-2011 school year (for which records were maintained
in the Dairy Council of California database).

Procedures and measures

Student survey

The student survey measured changes in dietary intake,
outcome expectancies, self-efficacy and knowledge. The
twenty-two-item dietary intake instrument was modified
from the School Physical Activity and Nutrition Ques-
tionnaire (SPAN), which has been shown to be reliable
and valid in fourth- and eighth-grade students®3%
Students reported the number of times they consumed
various foods on the previous day. Response options
included ‘none’; ‘1 time’, ‘2 times’ and ‘3 or more times’.
A total dairy score was computed, which summed the
daily intakes of any kind of cheese, cheese spread or
cheese sauce (including cheese on pizza or in dishes such
as tacos, enchiladas, lasagne, sandwiches, cheeseburgers
or macaroni and cheese), cheese alone, milk, milk on
cereal and yoghurt. The total low-nutrient high-energy
food score summed the daily intakes of French fries,
fruit punch, soda (regular or diet), frozen dessert, sweet
rolls and candy. A nine-item outcome expectancy scale
was designed to measure beliefs in the positive and
negative consequences of consuming certain food
groups, beverages and snack foods (e.g. ‘I think that T will
build strong muscles if I eat more meat’). The items were
developed in order to map onto specific content and
information presented in the SMC lessons. A 4-point
response scale was used (‘yes’, ‘maybe yes’, ‘maybe no’,
‘no’). The outcome expectancy scale had good 7d test—
retest reliability (= 0-75). A seven-item self-efficacy scale
assessed students’ confidence in their ability to make
healthy nutritional choices. Items also were linked to
specific behaviours that were promoted in the SMC
lessons (e.g. ‘Every day, I can eat breakfasts that have at
least three types of foods’). A 4-point response scale was
provided (I car’, ‘maybe I can,” ‘maybe I can’t’, ‘I can’t).

https://doi.org/10.1017/51368980012005186 Published online by Cambridge University Press

G Fridlund Dunton et al.

The self-efficacy scale had acceptable 7d test-retest
reliability (= 0-57). A seventeen-item nutrition knowl-
edge section measured students’ ability to correctly match
foods with food groups, identify the major nutrient in
foods, name the health benefits of nutrients, create balanced
meals and make healthy snack choices. Demographic
questions assessed students’ age and gender.

Teacher survey

Teachers participating in the intervention group of the
randomized controlled trial completed the teacher
programme implementation survey at the conclusion of
the programme. Using ‘yes’ or ‘no’ response options,
the teacher survey items assessed whether each of the ten
lessons was taught, whether each of the ten lessons was
added to or changed, and whether they used all of the
family homework included in the student workbook. The
survey also measured the extent to which lesson material
was taught as intended (i.e. ‘How much of the material
did you present as written in your teacher guide?, with a
6-point response scale ranging from ‘none’ to ‘all’).

Classroom observations

SMC lessons for classrooms in the intervention group of
the randomized controlled trial were observed by trained
research staff during September—November 2010. Obser-
vers received formal training on the use of a classroom
observation instrument, which included a sample teach-
ing video to rate. The classroom observation instrument
was based on items used to evaluate the Midwestern
Prevention Project (MPP), a school-based drug abuse
prevention programme“” . Using ‘yes’ or ‘no’ response
options, observers rated whether the lessons were pre-
sented in the order suggested in the teacher guide and
whether the teacher made changes, adaptations or additions
to content or materials in the lesson. For each component
of the lesson, raters indicated whether teachers were
closely following the lesson plans using a 3-point
response scale (‘agree’, ‘neither agree nor disagree’ or
‘disagree’). Observers also rated how accurately the
information was presented using a 3-point response scale
(‘completely’, ‘somewhat’ or ‘not at all’).

Data analyses

Pre-, post- and follow-up student survey data from
the randomized controlled trial were analysed through
multilevel modelling (SAS PROC Mixed) to evaluate the
efficacy of the SMC programme in changing knowledge,
attitudes and behaviour. Multilevel modelling takes
into account the fact that data are clustered within class-
rooms and violate the statistical assumption of indepen-
dence. The current paper presents results for change
(i.e. difference scores) in key outcomes between the pre-
and post-survey and between the pre- and the follow-up
survey. Analyses tested the effects of group assignment
(intervention v. control) in predicting changes in knowledge,
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outcome expectancies, self-efficacy and dietary intake.
All analyses controlled for gender. Since the outcomes
represent change scores, it was also necessary to control
for pre-survey values. Missing data on any individual
item were treated with list-wise deletion for that scale.
Pre-survey differences between intervention and control
groups were tested using the ¢ test for two independent
groups. The x* test and the 7 test were used to compare
students who missed the post-survey or follow-up survey
with students who did not miss the post-survey or follow-
up survey in terms of their study group, gender, age at the
pre-survey, school and dietary intake. Post hoc analyses
examined genderXgroup interactions for each outcome.
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Descriptive statistics (i.e. counts, means and proportions)
were calculated to evaluate the implementation, reach,
adoption and maintenance of the programme. All analyses
were conducted using the statistical software package
SAS version 9-2.

Results

Programme evaluation

Efficacy
Figure 1 shows the flow of classrooms and students
through the recruitment, screening and assessment phases

Randomly selected and
invited to participate
123 classrooms

Not eligible or not :
interested
73 classrooms

Eligible and agreed to
- participate
50 classrooms

Did not agree to b
randomized
6 classrooms

|

Randomization
! (within each school)

\ | Intervention group ||

Control group |

\
\
\

l

\ | 22 classrooms |

| 22 classrooms |

\ A 4

A 4

\ Pre-survey
28 classrooms
(651 students)

Pre-survey
22 classrooms
(496 students)

135 students :
i absent, ID could not be |
! matched due to missing - - - - - - - 4
i information, moved to a |
new class/school

A 4
Post-survey
28 classrooms
516 students (79 %)

205 students :
i absent, ID could not be |
i matched due to missing ,4 ____________
! information, moved to a !
i new class/school !

74 students :
i absent, ID could not be |
! matched due to missing !
i information, moved to a
new class/school

Post-survey
22 classrooms
433 students (85 %)

133 students
absent, ID could not be
_____________ » matched due to missing
1 information, moved to a
i new class/school

A 4

Follow-up survey
28 classrooms
446 students (69 %)

Follow-up survey
22 classrooms
363 students (73 %)

Fig. 1 Flow diagram of classrooms and students through the recruitment, screening and assessment phases of the evaluation study
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Table 1 Pre- to post-survey changes in nutrition knowledge, outcome expectancies, self-efficacy and dietary intake: differences by study group.
Evaluation of the ‘Shaping Up My Choices’ programme among third-grade children (n 777-929), California, USA, 2010-2011 school year

Intervention Control
Group comparison
Pre-survey Mean Pre-survey Mean for mean
mean SD change SD mean SD change SD change (b)
Nutrition knowledget
Food groups 0-48 0-22 0-338 0-234 0-47 0-22 0-039 0-226 0-307**
Main nutrients 0-34 0-30 0-297 0-444 0-29 0-28 —0-023 0-376 0-335**
Nutrient functions 0-21 0-25 0-344 0-402 0-21 0-24 —0-001 0-329 0-328**
Breakfast choices 0-31 0-23 0-285 0-445 0-31 0-24 0-006 0-420 0-261**
Snack choices 0-77 0-60 0-185 0-639 0-74 0-60 0-053 0-672 0-146**
Psychosocial factorst
Outcome expectancies 3-20 0-43 0-282 0-440 3-21 0-42 0-033 0-469 0-242**
Self-efficacy 3-31 0-55 0-107 0-537 3-27 0-56 —0-058 0-571 0-185**
Dietary intake§
Vegetables 1-05 1.05 —0-034 1-213 1-02 1-06 —0-146 1218 0-137%)
Fruit 1-41 1-09 -0-069 1-173 1-42 116 —-0-196 1-077 0-123
Soda 0-59 0-86 —0-114 0-919 0-71 1-01 —-0-085 1-017 -0-116™
Dairyll 5-20 2:34 0-016 2-310 5-12 248 —0-016 2-689 0-085
Low nutrient-high energy food¢ 4-53 3-81 —-0-809 3-463 4-65 4-02 0-039 3-349 —0-857**

Note: All models controlled for gender and pre-survey values. The time between the pre- and post-surveys was 10 weeks.

®p<0-10, *P<0-05, **P<0-01.
tValues represent percentage of correct answers.

$Values are based on a 4-point scale: 1= ‘no’, 2 = ‘maybe no’, 3 = ‘maybe yes’, 4 = ‘yes’.

§Values represent average daily food intake frequency for each type of food.

IIDairy includes any kind of cheese, cheese spread or cheese sauce (including cheese on pizza or in dishes such as tacos, enchiladas, lasagne, sandwiches,
cheeseburgers or macaroni and cheese), cheese alone, milk, milk on cereal and yoghurt.
YLow-nutrient high-energy foods include French fries, fruit punch, soda (regular or diet), frozen dessert, sweet rolls and candy.

of the study. A total of 1147 students in twenty-three
elementary schools across California completed the pre-
survey (651 in the intervention group and 496 in the
control group), 1019 students completed the post-survey
(567 in the intervention group and 461 in the control
group) and 979 students completed the follow-up survey
(549 in the intervention group and 430 in the control
group). The pre-, post- and follow-up survey samples
differed in size due to absent children on each day
and transfers to different schools. Pre- and post-survey
data could be matched for 938 students (516 in the
intervention group and 422 in the control group). Of
these students, 48% were male and the mean age was
7-96 (sp 0-45) years. Pre- and follow-up survey data could
be matched for 809 students (446 in the intervention
group and 363 in the control group). Approximately 47 %
were male and 53% were female, and the average age
was 7-96 (sp 0-45) years. There were no significant
differences in age and gender between the two groups
with matched data.

Pre-survey scores on knowledge, self-efficacy, out-
come expectancies and dietary intake were compared
between the two groups to determine comparability.
Results indicated that there were pre-survey group dif-
ferences in knowledge about which foods belong to
certain food groups (#(1)=2-03, P<0-05) and major
nutrients in foods (#(1) = 2-10, P<0-05), with scores on
both scales being significantly higher for the intervention
v. control group (data not shown). There were no sig-
nificant group differences in self-efficacy, outcome
expectancies or dietary intake in the pre-survey.
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Students who remained in the study were compared
with students who were missing post- or follow-up sur-
vey data. Compared with students who did not miss the
post-survey, students who missed the post-survey repor-
ted greater consumption of vegetables, fruits, soda and
low-nutrient high-energy food on the pre-survey. Also,
compared with students who did not miss the follow-up
survey, students who missed the follow-up survey were
older and consumed more vegetables, juice, soda and
low-nutrient high-energy food on the pre-survey. Attrition
did not differ by study group or school.

Table 1 shows the pre- to post-survey difference scores
by group for the knowledge, self-efficacy, outcome
expectancies and dietary intake scales. Students’ knowl-
edge pertaining to correctly matching foods with food
groups, identifying the major nutrient in foods, naming
the health benefits of nutrients, creating balanced meals
and making healthy snack choices significantly improved
to a greater extent in the intervention ». control group
between the pre- and post-survey (all P<0-01). Results
also indicated that outcome expectancies and self-efficacy
significantly improved to a greater extent in the inter-
vention ». control group between the pre- and post-
survey (all P<0-01). There was a marginally significant
group difference in the change in vegetable intake from
the pre- to post-survey (P<0-10), indicating that the
control group decreased consumption of vegetables
whereas the intervention group did not change intake of
this food item. A marginally significant difference was
also found for change in soda consumption (P<<0-10)
with the intervention group decreasing soda consumption
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Fig. 2 Average daily intakes of fruit reported at pre- and post-
survey by study group and gender ( = = = = intervention boys;
=== = intervention girls; , control boys; ,
control girls); values indicate food intake frequency per day.
Evaluation of the ‘Shaping Up My Choices’ programme among
third-grade children, California, USA, 2010—2011 school year
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Fig. 3 Average daily intakes of low-nutrient high-energy foods
reported at pre- and post-survey by study group and gender
( ====intervention boys; intervention girls;
e control boys; , control girls); values indicate
food intake frequency per day. Low-nutrient high-energy foods
include French fries, fruit punch, soda (regular or diet), frozen
dessert, sweet rolls and candy. Evaluation of the ‘Shaping
Up My Choices’ programme among third-grade children,
California, USA, 2010-2011 school year

to a greater degree than the control group. A statistically
significant group difference was also found for consump-
tion of total low-nutrient high-energy food (P<<0-01).
The intervention group decreased intake of low-nutrient
high-energy food whereas the control group increased
intake of this food. Post hoc analyses revealed statistically
significant genderXgroup interactions for changes in fruit
(b= —0-421, P<0-01), soda (b= —0-240, P<0-05) and
low-nutrient high-energy food (b= 1-020, P<0-05) intake
between the pre- and post-survey. The intervention group
increased its intake of fruit whereas the control group
decreased intake of this food, but this effect occurred
only for girls (see Fig. 2). Also, the differential decreases in
low-nutrient high-energy food and soda consumption for
the intervention v. control group were greater for boys
than girls (see Figs 3 and 4).

Pre-survey to follow-up survey difference scores are
shown in Table 2. Results showed that there were significant
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Fig. 4 Average daily intakes of soda (regular or diet) reported
at pre- and post-survey by study group and gender ( = ===,
intervention boys; = = = = intervention girls; , control
boys; , control girls); values indicate food intake
frequency per day. Evaluation of the ‘Shaping Up My Choices’
programme among third-grade children, California, USA,
2010-2011 school year

group differences in the change scores for knowledge
pertaining to correctly matching foods with food groups,
identifying the major nutrient in foods, naming the health
benefits of nutrients, creating balanced meals and making
healthy snack choices (all P<0-01). Although scores on
these nutrition knowledge items decreased slightly between
the post- and follow-up surveys, the overall group differ-
ences were sustained. Results also indicated significant group
differences in the change score for outcome expectancies
between the pre-survey and follow-up (P<<0-01). However,
the group difference for change in self-efficacy between
the pre- and post-survey was not statistically significant.
A marginally significant group difference was observed for
change in vegetable consumption (P<<0-10), indicating that
the intervention group decreased consumption of vegetables
between the pre-survey and follow-up survey to a lesser
extent than the control group. Group differences in change
in soda and total low-nutrient high-energy food intake
were not sustained through the follow-up. There were
no significant genderXgroup interactions for changes in
outcomes between the pre- and follow-up survey.

Implementation
Nineteen of twenty-eight teachers participating in the
intervention group completed the teacher survey at the
conclusion of the programme. On the teacher survey,
100% of the teachers reported implementing all ten of
the SMC lessons. Approximately 39 % of teachers taught
all of the material as written in the teacher guide, and
the remainder of the teachers taught more than half the
material as written in the teacher guide. Twenty-two per
cent of teachers reported that they did not do anything to
change the lessons. Seventy-two per cent of teachers
assigned the family homework activities.

A total of seventeen observers completed 101 observa-
tions across twenty-four of the twenty-eight intervention
classrooms. Four lessons were observed in each classroom.
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Table 2 Pre- to follow-up survey changes in nutrition knowledge, outcome expectancies, self-efficacy and dietary intake: differences by
study group. Evaluation of the ‘Shaping Up My Choices’ programme among third-grade children (n 727-805), California, USA, 2010-2011
school year

Intervention Control
Group comparison
Pre-survey Mean Pre-survey Mean for mean
mean SD change sD mean SD change SD change (b)
Nutrition knowledget
Food group 0-48 0-22 0-221 0-247 0-47 0-22 0-062 0-227 0-166**
Main nutrients 0-34 0-30 0-188 0-423 0-29 0-28 0-026 0-392 0-194**
Nutrient functions 0-20 0-24 0-224 0-384 0-20 0-24 0-026 0-311 0-182**
Breakfast choices 0-31 0-24 0-261 0-452 0-31 0-24 0-043 0-415 0-207**
Snack choices 0-74 0-61 0-156  0-660 0-75 0-60 0-003 0-644 0-141*
Psychosocial factorst
Outcome expectancies 3-22 0-43 0-247 0-419 3-24 0-41 0-051 0-451 0-182**
Self-efficacy 3-30 0-55 0-052 0-592 3-29 0-54 —0-036 0-587 0-091
Dietary intake§
Vegetables 1-08 1-06 —0-030 1-194 1-04 1-04 —0-137 1-280 0-153®
Fruit 1-42 110 —-0-061 1-243 1-45 1-15  —-0-210 1-306 0-106
Soda 0-59 0-88 —0-134 0-922 0-74 1-04 —0-193 1-026 —0-043
Dairy!l 5-27 2:40 -0-308 2-546 5-11 2:43 -0-233 2775 —0-042
Low-nutrient high-energy food 4-57 3-87 —-0-755 3-806 4-79 417 —0-517 3-646 —-0-427

Note: All models controlled for gender and pre-survey values. The time between the pre- and follow-up surveys was ~5-6 months.

®pP<0-10, *P<0-05, **P<0-01.
tValues represent percentage of correct answers.

tValues are based on a 4-point scale: 1= "no’, 2 = ‘maybe no’, 3 = ‘maybe yes’, 4 = ‘yes’.

§Values represent average daily food intake frequency for each type of food.

IIDairy includes any kind of cheese, cheese spread or cheese sauce (including cheese on pizza or in dishes such as tacos, enchiladas, lasagne, sandwiches,
cheeseburgers or macaroni and cheese), cheese alone, milk, milk on cereal and yoghurt.
YLow-nutrient high-energy foods include French fries, fruit punch, soda (regular or diet), frozen dessert, sweet rolls, and candy.

Thirteen of these observations were paired (i.e. observed
the same lesson simultaneously but completed the
observation instrument separately) to calculate inter-rater
agreement. The agreement between raters was over 70 %
for all items on the observation instrument. In 83% of the
observations, the lessons were presented in the order
suggested in the teacher guide. In 37 % of observations, the
teacher made changes, adaptations or additions to content/
materials in the lesson. In over 70% of the observations,
raters indicated that teachers were closely following the
lesson plans. Teachers presented information rated as
completely accurate in 75 % of the observations.

Dissemination

Reach

Combined, the programme reached 195245 third-grade
students attending public schools in California during the
2010-2011 school year, which represents about 42% of
third-grade students attending public elementary schools
in California during that year (461974 total students)®?.

Adoption

A total of 7359 third-grade classrooms in California
ordered the programme in 2010-2011, which represented
~39% of the ~19000 third-grade classrooms across all
public elementary schools in California that year®”. The
total number of orders was comprised of 3164 requests
(43% of total requests) made by teachers who had not
previously used any other Dairy Council of California
nutrition education materials.
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Maintenance

On the teacher survey, 79 % of teachers in the intervention
group of the evaluation indicated that they planned to
use the SMC curriculum during the next school year.
Programme usage reports showed that 37 % of all teachers
using the SMC curriculum in 2010-2011 reordered SMC
materials during the next school year (2011-2012).

Discussion

The current study used the RE-AIM framework to assess
the public health impact and dissemination potential of
the SMC programme, a teacher-delivered nutrition edu-
cation programme for third-grade students in California.
A randomized controlled evaluation study in fifty repre-
sentative classrooms utilizing pre-, post- and 3-month
follow-up assessments found that the SMC programme
increased nutrition knowledge, outcome expectancies,
self-efficacy, the intake of vegetables and the intake of
fruit (for girls only); and decreased the intakes of soda
and low-nutrient high-energy food (with greater decreases
observed for boys). Also, the teachers in the intervention
group of the evaluation study implemented all ten of
the SMC lessons. Dissemination data suggested that the
programme reached over 40% of third-grade students
attending public elementary schools in California during
the 2010-2011 school year. When evaluating the adoption
of the SMC programme across potential settings, almost
half of all third-grade teachers in public elementary
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schools in California ordered the programme materials.
Preliminary evidence for the maintenance of the programme
is provided by the substantial percentage of teachers having
reordered the SMC programme materials during the
following school year. Given the broad reach of this
programme, its moderate level of efficacy, the moderate
degree to which it was adopted in schools across California,
the ease with which teachers are able to implement it, the
interest maintaining the programme over time and the
relatively low cost per student ($US 2-25 total, which com-
prised $US 1-39 in direct costs and $US 0-86 in organization
overheads), the SMC programme has the potential for a
moderate to high public health impact among California
third-grade students.

Prior to the present study, few school-based health
education programmes had been evaluated in terms of
their overall public health or population-based impact
across all five RE-AIM dimensions. In fact, a review of
the reporting validity of school-based health promotion
programmes in nutrition, physical activity or smoking
cessation/prevention found that of studies published
between 1996 and 2000, 59% reported reach, 100%
reported efficacy, 15 % reported adoption, 37 % reported
implementation and 0% reported maintenance at the
setting level®®. Results on the public health impact of
nutrition education programmes, in particular, are even
more uncommon. A recent study investigated the dis-
semination and implementation of a nutrition teaching
programme ‘Nutrition For Life’ in secondary schools in
New York State. The reach and adoption rates were
similar to the current study, with 50% of junior high
school and 33 % of senior high school teachers indicating
that they received the programme and three-quarters of
these teachers reporting that they taught the lessons*?.
However, that study did not report on efficacy and
maintenance of the programme. The current study also
builds on the literature in this area by providing evidence
of the population-based impact of a nutrition education
programme designed specifically for lower elementary
students, whereas the other available studies in this area
focused on older students.

Limitations

Limitations included the use of a child-reported food
frequency instrument to measure dietary intake. Although
the instrument had been shown to be reliable and valid in
children as young as fourth grade®” it is possible that
not all third graders have the reading comprehension
level required to complete the instrument. The self-report
nature of the dietary intake instrument may also make it
vulnerable to reporting errors and biases®>*®. The
instrument assessed only 1d of dietary intake, which may
not be representative of the child’s typical intake pat-
terns®”. Another limitation was the 32% of evaluation
teachers delivering the intervention who did not return
the teacher survey. Other weaknesses included pre-survey
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differences in nutrition knowledge and greater attrition
among students with a greater intake of some healthy and
unhealthy foods reported on the pre-survey. Another
limitation was the modest level of success that the
programme demonstrated in maintaining the behaviour
change effects on the follow-up survey, which was con-
ducted 3 months after the conclusion of the programme.
Changes in the SMC curriculum are currently underway
to boost long-term maintenance, including family home-
work targeting changes in the home food environment
and extension activities to provide teachers the oppor-
tunity to reinforce concepts throughout the year. A final
limitation was the inability to examine long-term main-
tenance of the programme at the setting level because the
SMC was new in 2009.

Conclusions

Assessing the SMC programme across the five dimensions
of the RE-AIM model suggested that it has potential
for moderate to high public health impact. Reach and
adoption are areas that could be further improved with
school-based nutrition programmes such as this one.
Restraints in the amount of classroom time allotted to
nutrition education and the increasing focus on pre-
paration for standardized testing are barriers to overcome.
The RE-AIM framework is intended to improve the
efficiency and speed of efforts to translate research into
practice. Therefore, future research should seek to apply
the RE-AIM assessment framework across a wider range
of school-based nutrition programmes and populations.
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