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Introduction: To encourage healthier food/drink choices, the “Guidelines for Healthier

Canteens” were developed by the Netherlands Nutrition Centre. This paper describes

(1) how we developed a plan to support implementation of the “Guidelines for Healthier

Canteens” in Dutch secondary schools, and (2) how we will evaluate this plan on process

and effect level.

Materials and Methods: The implementation plan (consisting of several tools)

was developed in cooperation with stakeholders. Barriers/facilitators to implement the

guidelines were identified by 14 interviews and prioritized during one expert meeting.

Thereafter, these barriers were translated into implementation tools using behavioral

change methods and implementation strategies. The implementation plan consists

of the tools: tailored advice provided via an advisory meeting and report, based on

a questionnaire about the stakeholders’/school’s context and the “Canteen Scan,”

an online tool to assess the product availability and accessibility; communication

materials; an online community; newsletters; a factsheet with students’ wishes/needs.

This implementation plan will be evaluated on process and effect in a 6-month

quasi-experimental controlled design with 10 intervention and 10 matched control

schools. Process outcomes will be measured: (1) factors affecting implementation

and (2) the quality of implementation, both collected via a questionnaire among

involved stakeholders. Effect outcomes will be collected pre/post-intervention with: (1)

self-reported purchase behavior among around 100 students per school; (2) the “health

level” of the school canteen. Linear and linear/logistic two-level regression analyses will

be performed.

Discussion: The implementation tools are developed by combining a theory

and practice-based approach, with input from different stakeholders. If these tools

are evaluated positive, it will support schools/stakeholders to create a healthier

school canteen.

Trial Registration: Dutch Trial register no.: NTR5922, date of registration June 20,

2016; METC no.: 2015.331; EMGO+ project number: WC2015-008.
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INTRODUCTION

Prevention of overweight and obesity during childhood is
important because of the high prevalence worldwide and
associated short and long-term physical, social and mental
health problems (1–4). Although prevention should start in
early life, adolescence is also a critical period for prevention,
because adolescents start to deal with more responsibilities, and
develop their own identity and habits in eating behavior, which
may persist in later life (5, 6). To promote healthy dietary
behavior, it is important to change the food environment to
stimulate individuals toward healthier food choices (7–10). For
adolescents, schools are a key setting to encourage healthy
eating as schools have a pedagogical task and a large reach,
and adolescents spend a lot of time there (10, 11). Although
schools are increasingly aware of their role in obesity prevention
and the need for a healthier school canteen, there is room
for improvement (12–14). Schools often experience barriers to
implement a healthier school canteen and need support to
implement and continue actions regarding a healthier school
canteen (14, 15). Hence, improvements in the canteen like
removing the marketing of less healthy products and increasing
the offer of healthier food and drinks in vendingmachines remain
difficult (12, 13).

Decreasing the availability of low-nutrient, energy-dense
foods/beverages in comparison to high-nutrient, low energy
foods/beverages in the school canteen and vending machines,
and formulating relevant school food policy, are examples of
promising strategies to change the food environment and reduce
consumption of low nutritious foods, and increase purchases
of favorable foods/beverages (16–19). The Dutch Ministry of
Health, Welfare and Sport has set a policy target to increase
the number of schools with a healthier canteen (20). The
Netherlands, has around 1,500 secondary schools, which offer
different educational levels for youth between the ages of 11
to approximately 18 years. Most schools offer food or drinks
for sale as substitute to the food/drinks students bring from
home. In 2014, the Netherlands Nutrition Centre developed
the “Guidelines for Healthier Canteens” in consultation with
future users and experts in the field of food and behavior change
(21). These guidelines are based on studies which investigated
influences on making choices, the Dutch Nutritional guidelines
“The Wheel of Five,” and experiences with the “Healthy School
Canteen” programme (22, 23). According to the “Guidelines for
Healthier Canteens” school canteens should offer a majority of
healthier products. Healthier products are defined as foods and
drinks that are included in the Dutch “Wheel of Five,” such as
whole wheat bread, fruit and vegetables, and products that are
not included, but contain a limited amount of calories, saturated
fat, and sodium (22). In addition, the canteen should promote
healthier products by applying “accessibility criteria,” such as
placing the healthier products at the most eye-catching spots and
attractive presentation of fruit and vegetables. Further, drinking

Abbreviations: BCW, behavior change wheel (24); MIDI, measurement

instrument for determinants of innovation (25).

water should be encouraged and in its written policy, the school
should state that their canteen meets the guidelines (21).

Stakeholders need support to implement the guidelines in
their school (15, 26, 27). Such an implementation support plan
will be better aligned to the needs of practice, and thereby
more feasible, if the needs and wishes of stakeholders are taken
into account (9, 28, 29). Therefore, during the development
and evaluation stage, collaboration with these stakeholders
is recommended (28, 29). It is also recommended to apply
theory, such as the use of a structural framework for the
development and evaluation of the implementation plan, the
use of behavior change models to translate the need of practice
into implementation strategies and the use of a combination of
implementation tools (30, 31). The collaboration with practice in
combination with the use of theory will increase the likelihood
of a feasible and effective implementation. To succeed over time,
implementation of new guidelines should allow adaptations to
local circumstances but, nonetheless, be conducted with rigor
and consistency. This article describes: (1) how we developed
a plan to support implementation of canteen guidelines in
Dutch secondary schools; and (2) how we will evaluate this
implementation plan on process and effect level. The process will
be evaluated on factors affecting implementation perceived by
stakeholders and the quality of implementation. The effect will be
evaluated by determining changes in the health level of canteens
and in the self-reported purchase behavior of adolescents.

The input of practice during the development and evaluation
of our implementation plan will give insights to researchers
about working elements. We hypothesize that this approach will
increase future uptake and effect of the implementation plan.
With our implementation plan we aim to facilitate the process to
create a healthier school canteen, and thereby to stimulate Dutch
adolescents to purchase healthier foods and beverages during
school time.

METHODS

Many approaches to support the development and evaluation of
implementation interventions exist and have corresponding steps
(30–32). In this study the “Grol and Wensing Implementation of
Change Model” (2006, updated in 2016) was used to develop and
evaluate the implementation plan to disseminate the Guidelines
for Healthier Canteens in secondary schools (30). A strength of
this model is that it combines several approaches and has been
improved over time. It consists of six steps from developing
a proposal for change when new guidelines are developed to
continuous evaluation and adaptation of the implementation
plan. The first two steps are not applicable as the guidelines
already exist. The last step falls outside the scope of this
research but will be aimed to perform in the future. Hence,
this paper describes the application of the three middle steps:
(3) the need assessment of the target group and setting, (4) the
selection of corresponding implementation strategies, and (5) the
development, testing, and executing of the implementation plan.
In the selection of implementation strategies, characteristics of
the Intervention Mapping approach are used (31). We divided
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FIGURE 1 | Steps and used theories to develop the implementation plan.

our study into two phases: first the development, which has
already been performed and second the evaluation of the
implementation plan. These phases and a timeline are presented
in Figure 1 and explained below. To report this study design,
the SPIRIT 2013 Statement was used, if applicable (33). As a full
description of an implementation plan makes it possible to use
it in practice, to compare results and to enhance reproducibility
(34), this article explains how we developed and will evaluate
the implementation plan, while a separate article will describe
the content of the implementation plan. Namely, by describing
the factors aimed to change with the plan, the behavioral change
methods, implementation strategies and an explanation of the
implementation tools.

Development of the Implementation Plan
We developed the implementation plan in three steps.We started
with interviews, to gather information on barriers and facilitators
regarding a healthier school canteen according to relevant
stakeholders of policy and practice. Next, experts from research,
policy, and practice prioritized the identified barriers and
facilitators and came up with solutions. Subsequently, behavior
change methods and implementation strategies were assigned
and translated into implementation tools, corresponding to the
most important barriers/facilitators identified.

Interviews to Identify Barriers and Facilitating Factors

Design, participants, data collection
The aim of this qualitative study was to identify barriers
and facilitators, both experienced and expected, by users and
stakeholders of the school canteen due to the Guidelines for
Healthier Canteens. Furthermore, they came up with possible
solutions for the perceived barriers. These insights helped
to develop an intervention that was aligned to the need of
practice and their daily practice. Semi-structured interviews were

conducted among purposive sampled users and stakeholders on
organization level. Users were defined as persons responsible
for the school canteen and who will use the Guidelines for
Healthier Canteens in the future (e.g., a schools’ facility manager,
a coordinator, or a caterer). In addition, school canteen advisors
were included as “users.” They are dieticians of the Netherlands
Nutrition Centre who visit, advise and support Dutch schools
and caterers aiming to achieve healthier school canteens.
Stakeholders on organization level were the managers of schools
and caterers.

Participants were recruited via the school canteen advisors
of the Netherlands Nutrition Centre. Fifteen stakeholders and
users were invited for the interviews by e-mail or telephone;
one stakeholder was unable to attend because of organizational
changes. Experiences of school canteen advisors of the past years
showed that some organizations just started, while others were
already experienced to create a healthier canteen. To get more
insight into these differences, we included participants spread
among the Rogers’ diffusion of innovation theory (35). The
included participants were spread among innovators (n = 5),
the majority (n = 7), and laggards (n = 2). The Guidelines for
Healthier Canteens were sent to the participants and informed
consent was signed before the interview. A researcher (IE) trained
in qualitative interview methods conducted the interviews and
a second researcher was present to make notes. After the
interviews, a member check was conducted. As the last interviews
did not reveal any new information, we concluded that data-
saturation was reached.

Interview topics
The fourteen interviews were structured around open-ended
questions. The topic list was compiled using the most important
determinants of the Measurement Instrument for Determinants
of Innovation (MIDI) and the Behavior Change Wheel (BCW)
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(24, 25). The MIDI includes 29 determinants of innovation
categorized into determinants of users, organization, innovation,
and social political environment. The BCW describes capability,
opportunity and motivation (all of which interact with each
other) as most important determinants that are needed for
behavioral change. The topic list consisted of the main-
topics: context, experience, opinion about the guidelines, desired
support and solutions and completion. After each interview
the topic list was optimized, based on experience with the
earlier interviews.

Data analysis
All interviews were audio-taped and transcribed verbatim. The
thematic content approach was used for data collection and
data analysis (36). Three steps were undertaken to analyse the
interviews; open, axial and selective coding. Coding process was
performed by two researchers, in alignment with each other and
with a third researcher (IE). Thereafter, results were discussed
with the project team.

Expert Meeting to Prioritize Barriers and Facilitators

Design and participants
As many factors were identified from the interviews, it was
needed to discuss together with different stakeholders which
factors should be affected at least by the intervention. To
prioritize the identified barriers and facilitators an expert
meeting was organized with attendees from research, policy
and practice. A total of 30 experts were invited, e.g., managers
at school/caterers, health promoters from the Community
Health Services and the Healthy School Program, school
canteen advisors, and researchers in the field of implementation,
nutrition and behavior. A total of 25 experts participated,
divided over research (n = 10), policy (n = 4), and
practice (n= 11).

Data collection
The expert meeting consisted of two parts. First, the 41 barriers
and facilitators retrieved from the interviews were prioritized
to create focus which factors needed to be changed with the
implementation plan. Each participant first ranked all barriers
and facilitators individually, thereafter plenary all factors were
discussed and consensus about the prioritization was reached.
Second, solutions to strengthen facilitators and reduce barriers
were identified and discussed in in six subgroups, based on the
World Café Method (37). To provide participants already with
ideas, all groups received a list with current implementation tools,
and solutions suggested by participants of the interviews. The
results of the expert meeting were multiple ideas to influence the
highest-ranked facilitating and impeding factors.

Translation of Identified and Prioritized

Barriers/Facilitators Into Implementation Tools
The prioritized barriers and facilitating factors were translated
into corresponding implementation tools through behavior
change methods (techniques) and implementation strategies
(38–40). This theory based translation was needed as it
is important to choose strategies that—from a theoretical

perspective—are likely to change the prioritized factors. The
implementation plan consists of a mix of activities and tools,
so called implementation tools, aiming to change the crucial
and most important impeding and facilitating factors that affects
implementation (30). The choices made for implementation
tools were grounded in evidence-based theory, existing (and
previously used) tools and activities of the Netherlands
Nutrition Centre, and by balancing the expected effect and
investment (financial, time-consuming, effort, commotion) (38,
39). The tools were developed in collaboration with the project
team, and organizations which will support implementation
in the future [e.g., the Netherlands Nutrition Centre, the
Amsterdam Community Health Service, and “Youth on a
Healthy Weight (JOGG)”].

Evaluation of the Implementation Plan on
Process and Effect Level
Setting and Study Design
To evaluate both the process and effect of the developed
implementation plan, a 6-month quasi-experimental controlled
design will be used with 10 intervention and 10 matched
control schools (see Figure 2). The included schools will
have a variety of characteristics, so the results can be
translated to other Dutch schools. Control schools will be
matched by the main characteristics: how the catering is
provided (i.e., by a catering company, or the school itself),
school size (<1,000 and ≥1,000 students), level of secondary
education (vocational, senior general, and pre-university),
availability of (many) shops near the school, and whether
or not the school has a policy for students to stay on the
schoolyard during breaks. Intervention schools will receive the
developed implementation plan to support implementation of
the Guidelines for Healthier Canteens, whereas the control
schools will receive the guidelines only. Control schools will
receive these guidelines in a short meeting and on paper
after the baseline measurements. After the intervention period,
control schools will receive the intervention. This quasi-
experimental study will be carried out according to: (1) the
project application (Nr: 50-53100-98-043, date: 2 December
2014) approved by funding organization ZonMw, (2) the
study protocol approved by the VU University Medical Centre
(WC2015-008 and 2015.331), and (3) registration in the Dutch
Trial Register (NTR5922).

Study Population and Recruitment

Schools
We will recruit schools that are situated in the western
and middle part of the Netherlands, via the Netherlands
Nutrition Centre and caterers by email and telephone.
The inclusion criteria are: (a) presence of a canteen, (b)
willingness to make their school canteen healthier, (c) and
willingness to provide time and space for the investigators
to measure outcomes in students, employees, and canteen
workers. The exclusion criteria are: (a) the school had already
started to implement the recent developed Guidelines for
Healthier Canteens, and (b) in 2015, the school canteen
had already been advised about how to reach a healthier
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FIGURE 2 | Evaluation of the implementation plan on process and effect level.

canteen, by school canteen advisors. After 6 months of
participation in all measurements, all schools will receive a small
financial incentive.

Stakeholders
In the participating schools, all stakeholders involved in
implementing a healthier school canteen will be asked to
fill in questionnaires at baseline and after the intervention.
These stakeholders will be identified by our contact of the
school. The number of stakeholders and their function
will differ per school, due to organizational differences
between schools. Involved stakeholders may include:
teachers, students, representatives of the school board/school
canteen, students, and health promoters of the Community
Health Service.

Students
In each of the participating schools, 100 second or third-
year (aged 13–15 years) students will be included. Therefore,
approximately four second-year classes will be invited to
participate, reflecting the education levels offered at the school.
Students will be asked to fill in a questionnaire, at baseline and
after the intervention. Two weeks prior to the questionnaires,
parents, and students will receive an information letter, and the
option to decline participation. Per school, four vouchers of

e25 (for an online goods shop) will be raffled off among all
participating students.

Intervention
The implementation plan, consisting of various implementation
tools, was developed as described before. Some existing
tools were adapted and others were newly developed in
collaboration with stakeholders from research, policy and
practice. This resulted in a mix of implementation tools
(Table 1): a questionnaire to gain insight in stakeholders’
and schools’ specific context; the Canteen Scan (an online
tool that provides insight and advices regarding the
availability and accessibility of food and drink products in
their canteen); an advisory meeting and written report in
which stakeholders receive tailored advice; communication
materials; an online community; newsletters; and a factsheet
with students’ needs and wishes. During the intervention
all schools will be encouraged to involve their students in
the process to change their canteen. The implementation
tools will be provided by school canteen advisors of the
Netherlands Nutrition Centre, in collaboration with the Vrije
Universiteit Amsterdam. Within our research, the advisors
will use the developed implementation tools to support the
intervention schools.
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TABLE 1 | Description of the tools for implementation of the guidelines for healthier canteens.

Implementation tool Action and targets Target group Period

1. Insight in the current

situation

1.1: Questionnaire school The results of the online questionnaire to assess the

characteristics of the school (25, 41) are given back to the

stakeholders

Coordinator of the school, all

involved stakeholders

Before/during the advisory

meeting

1.2: Questionnaire

stakeholders

The results of the online questionnaire to assess

stakeholders’ characteristics, individual and environmental

determinants (25, 41) are given back to the stakeholders

All involved stakeholders Before/during the advisory

meeting

1.3: “Canteen Scan” An online tool that provides insight into and directions for

improvement of availability and accessibility of food and drink

products in canteens (42)

Performed by a school

canteen advisor of the

Netherlands Nutrition Centre.

Results and advise are given

to all involved stakeholders

Before the advisory meeting

To create ownership and insight into the changes so far, the

school receives information to fill out the Canteen Scan by

themselves if they wanted

Performed by the

school coordinator

After 3 months

1.4: Advisory meeting and

report

In one advisory meeting per school, all involved stakeholders

are advised about how to improve the canteen by a school

canteen advisor of the Netherlands Nutrition Centre. Based

on the aims of the school and the points of attention,

identified with the two questionnaires and the Canteen Scan

a concrete action plan will be developed during the meeting.

As this action plan is created together, ownership and

collaboration will be increased. After the meeting, a written

report based on this meeting will be distributed by email

All involved stakeholders At the start of implementation

2. Communication

materials

A brochure about the Guidelines for Healthier Canteens, an

overview of the steps to take, a personalized poster, a banner

for the schools’ website. To create motivation and increase

and apply knowledge. Content: information, examples of

healthier products, how to place products, and healthier

canteens

Coordinator of the school,

who will be asked to share

this with other stakeholders

At the start and halfway of

implementation

3. Online community A closed Facebook community for stakeholders to share their

experiences, ask questions and support each other

All stakeholders Continuous

4. Digital newsletter A regularly newsletter send by email, consisting of information

and examples regarding the healthier school canteen

All stakeholders Every 6-weeks

5. Students’ factsheet A summary of their students’ wishes and needs regarding a

healthier school canteen, to receive insight into the opinion of

their students and how their students want to be involved

Coordinator of the school,

who will be asked to share

this with other stakeholders

Once, 2–4 weeks after the

start

Outcomes

Process evaluation
All stakeholders involved in implementing the healthier school
canteen will be asked to fill in an online questionnaire pre
and post-intervention. Demographics will be measured of
stakeholders (e.g., age, gender) and school (e.g., offered education
level, number of students).

The first process evaluation outcomes are perceived individual
factors of the stakeholders and environmental factors that can
affect the implementation process. Pre and post-intervention,
these individual factors (e.g., knowledge, self-efficacy, and
attitude regarding a healthier school canteen), as well as
environmental factors affecting implementation (e.g., need for
support, innovation, and organization) will be measured, based
on the validated Theoretical Domain Framework questionnaire
(41) and the Measurement Instrument for Determinants of
Innovations [(25); Table 2].

The second process evaluation outcome is the quality
of implementation. After 6 months, all stakeholders in the

intervention group will be asked to evaluate the quality of
each implementation tool. With an online questionnaire,
quantitative process evaluation measures derived from
the methodology of Saunders et al. (43) and Steckler and
Linnan (44) will be measured. Fidelity will be measured with
dose delivered and dose received. In addition, satisfaction
will be measured. Dose delivered: Number of stakeholders to
whom the tool was provided by the school canteen advisors.
Dose received: Number of stakeholders who received and
used the tool. Satisfaction: Participant’s satisfaction with
each tool. Additionally, objective data collection will be
conducted by digitally logging the delivery and use of each
online implementation tool. Moreover, after the intervention
via open-ended questions in the questionnaire and during
an evaluation meeting, all stakeholders will be asked to:
explain their satisfaction score; give a short evaluation per
implementation tool; give their positive and negative experiences
overall; and to give their suggestions for improvements
(qualitative data).
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TABLE 2 | Overview of the process and effect evaluation measures, assessed at stakeholders, students, or canteens.

Measure Response options Concepts Example

Process evaluation measuresa

Questionnaire for stakeholders (measured at T0 and T2)

Demographics Frequencies, multiple choice,

Open question

Age, gender, function, offered education level

at school, number of students

What is your main function at work?

Individual factors affecting

implementation of the

healthier school canteen

5-point Likert scale Knowledge, attitude, self-efficacy, social

influence, motivation, routine, intention, skills,

professional role, behavioral regulation

I have enough knowledge to create a healthier

school canteen.

Environmental factors

affecting implementation of

the healthier school canteen

5-point Likert scale Need for support, Innovation, organization,

current behavior for school canteen

I need (more) support to adequately perform

my activities for a healthier school canteen

Overall evaluation of the

implementation processb
Open-ended question Positive experiences, negative experiences,

suggestions for improvements

What suggestions would you give to a school

that is just starting to create a healthier school

canteen?

Quality of

implementationa,b,c,d
Dichotomy and 5-point Likert

scale

Dose delivered, dose received, satisfaction Have you read/used the [implementation tool]?

(yes/no)

How satisfied are you with the [implementation

tool]? (1–10)

Effect evaluation measures

Questionnaire purchase behavior and determinants of purchase behavior of students (measured at T0 and T2)

Demographics Frequencies, multiple choice Age, gender, education level What is your current age?

Purchase behavior of foods

and drinks

Frequencies In school at the counter

In school at vending machines

How often per week do you buy fruits at the

school counter?

Behavioral determinants of

healthy purchase behavior at

school

5-point Likert scale Attitude

Perceived behavioral control

Subjective norm

Next month, I intend to buy healthier products

in the school canteen

Environmental determinants

of healthy eating behavior

during school time

Multiple choice Breakfast behavior

Money spending at school

Food and drinks brought from home

Food and drinks bought outside school

I bring foods to school (0–>5) times a week

Canteen Scan (measured at T0 and T2)

Health level of the canteen

(availability and accessibility of

healthier food and drinks)

Multiple choice Basic conditions for all canteens Encourages the school canteen people to drink

water? (i.e., by water tap)

Open Question Percentage of available healthier food and

drinks on display

Please enter all products on display (at the

counter, in display cases and on racks) in the

school canteen

Open Question Percentage of available healthier food and

drinks in vending machines

Please enter all products in the vending

machine

Multiple choice The canteen’s accessibility criteria (to motivate

people to select a healthier option)

Does the school canteen present fruit or

vegetables in an attractive manner?

aAsked for each implementation component.
bOnly measured at T2.
cOnly measured by the stakeholders of the intervention schools.
dAlso measured by logging the use digital.

Effect evaluation
The effectiveness of the implementation process will be evaluated
by measuring at baseline and at follow-up after 6 months via
(1) the self-reported purchase behavior of students, and (2) the
“health level” of the school canteen (Table 2).

The questionnaire to assess the primary outcome self-reported
purchase behavior of students, the behavioral determinants
of purchase behavior (Perceived behavioral control, attitude,
and subjective norm of healthy eating in school) and the
environmental determinants (like food brought from home,
purchases during but outside school) is derived from existing
validated Dutch questionnaires (45–49). The frequency of
food/beverage purchases per week in the school canteen/vending
machines of products that are the “healthier products” and

products which should be consumed only occasionally, will be
asked (21, 50). The questionnaire will be reviewed and discussed
on face validity and content validity by all project members
involved. Thereafter, it will be pretested by respondents of the
same age as the target group using the cognitive interview
method think-aloud (51). The aim of this pretest is to get
insight into respondents’ comprehensibility and the length of the
questionnaire, to be able to adapt questions if needed (51). The
questionnaire will be administered digitally in a classroom setting
in the presence of a teacher or researcher.

The secondary outcome “health level” of the school canteen
will be measured with the online tool, “the Canteen Scan.” This
tool was developed and improved and improved in an iterative
process through a collaboration of researchers, professionals,
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schools, caterers, and experts on nutrition and health behavior,
and tested on its validity and inter-rated reliability (42, 52).
The Canteen Scan checks to what extent a canteen meets the
Guidelines for Healthier Canteens and subsequently provides
tailored advice for improvements. The three parts of the
guidelines can be entered in this tool: (1) a set of basic conditions
for all canteens, (2) the food and drink available on display and
in vending machines, and (3) the accessibility of healthier food
and drink products (21, 42). Subsequently, the school canteen’s
current overall level (silver or gold), and a level for all three
individual parts (in percentages) is indicated. Consequently, the
health level of the canteen can be defined as: the available basic
conditions, the available healthier food and drinks and meeting
the accessibility criteria in the school canteen. The Canteen
Scan will be filled out in all intervention and control schools
by a school canteen advisor. Intervention schools will receive
the outcome and feedback as part of the intervention. On the
contrary, the control schools will not receive the results or
feedback from the Canteen Scan.

Sample Size
The power calculation was based on the primary outcome,
i.e., the self-reported purchase behavior of healthier products
per week. In this calculation we included an 80% power and
a 5% significance level (53). To detect a 10% difference in
the proportion of purchasing healthier vs. unhealthier products
per week (dichotomous variable) between the intervention and
control group, with the expected multi-level structure between
schools (correlation of 0.05 between schools), and to obtain
sufficient power (80%), we calculated that 1,505 students spread
among 10 intervention and 10 control schools are needed. The
increase of 10% in purchase behavior of healthier products
is based on results of comparable studies in schools (54).
Consequently, we aimed to recruit 20 schools and 100 students
per school, based on an expected dropout rate of 10% (55).

Statistical Analysis

Process evaluation
To test for differences in factors affecting implementation
perceived by stakeholders (dependent variable) between the
intervention and control group (independent variable) after the
intervention (6 months), linear two-level regression analysis will
be used. The used levels will be: stakeholders (level 1) and
schools (level 2) and we will adjust for baseline measurements.
This analysis will be performed for each individual (e.g.,
knowledge, attitude, and self-efficacy) and environmental factor
(e.g., need for support, innovation). When these analyses show
no significant difference between school variance, a linear
regression analysis will be performed (53). We hypothesize that
the stakeholders in the intervention group will positively change
their perceived factors due to the support in implementation.

To investigate the quality of implementation quantitatively
(dose delivered, dose received, and satisfaction) of each
implementation tool, descriptive statistics will be used. This
information will be complemented by qualitative data about the
overall experiences of stakeholders. This data will be analyzed in
three rounds, following the thematic content approach (36). First,

answers will be labeled with descriptive codes. Second, the codes
will be split or merged and interpretative codes will be created.
Third, codes will be compared and overarching themes defined.

Effect evaluation
After the intervention, differences in the primary outcome
“purchase behavior” of students (dependent variable) between
the intervention and control group (independent variable) will be
analyzed with two-level regression analysis (intention-to-treat).
Here, we will correct for correlations of students (level 1) nested
within schools (level 2). We will adjust for confounders related
to students (e.g., groups of sociodemographic characteristics,
behavioral determinants, and environmental determinants). In
addition, the moderation effect of gender will be taken into
account by stratifying the analyses, based on literature (56). We
hypothesize that students in the intervention group will achieve
a healthier purchase behavior.

After the intervention period, differences in the secondary
outcome “health level” of the canteen between the intervention
and control schools will be investigated with descriptive statistics.
Thereafter, to gain insight into the effect of the health level
of canteens and purchase behavior of students, we will include
the health level of canteens in a per protocol analysis. This
model will be built similar as the explained intention-to-treat
analysis. All information is being gathered with rigor, so these
analyses will show which factors make a difference in student
behaviors, including implementation features. We hypothesize
that intervention schools will improve their health level of the
canteen, and that a healthier canteen will lead to healthier
purchases. Statistical analyses will be performed using the
IBM SPSS statistics version 24.0. MLwiN 2.36 software will
be used to conduct the multilevel regression analyses. For all
statistical analyses, a two-tailed and 5% significance level will be
applied (53).

DISCUSSION

This study design describes how we developed and will evaluate
a plan to implement guidelines to create healthier canteens in
secondary schools using a systematic theory and practice-based
approach. The study aims to contribute to a feasible and effective
implementation of healthier school canteen policy in secondary
schools. We hypothesize that schools which will receive support
to implement the guidelines, will offer healthier food and
beverages and that these products will be more easily accessible
in the canteens compared to schools that will not receive support.
In addition, we hypothesize that this will be associated with
healthier purchase behavior of students in intervention schools.

Implementation of policy to limit the availability of less
healthy food in schools is recommended (18) and seems effective
(26). However, it also faces challenges, like conflicts with time
demands for other school activities, different interests of the
stakeholders (e.g., financial profit vs. healthiness), or that the
implementation materials will not be used as intended. These
challenges may influence the feasibility and the effectiveness
of the implementation process. Although these challenges will
always be present, the involvement of stakeholders during the

Frontiers in Public Health | www.frontiersin.org 8 September 2019 | Volume 7 | Article 254

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Evenhuis et al. Study Protocol to Implement Canteen Guidelines

development phase and the combination with evidence-based
knowledge, frameworks and behavior change methods will result
in a plan that effectively intervenes on identified challenges
(28, 31). Also, the proper process evaluation will inform us about
the extent of these issues. Based on all knowledge this research
creates, we are able to further improve the implementation plan.

A strength of this study is the involvement of stakeholders
from research, policy, and practice, which increases the support
for and feasibility, usability, and impact of the intervention
(9, 27, 29). As recommended, stakeholders were included in the
development of the implementation plan and will be asked to
share their experiences during implementation, in order to adapt
the implementation tools if required (30). Acknowledged by Shea
et al. it is important to have specific competencies to participate
in community-engaged dissemination and implementation
research (57). In the past years, the school canteen advisors
of the Netherlands Nutrition Centre have already built robust
partnerships with relevant stakeholders regarding healthier
canteens. On the one hand, our research project will benefit
from the competencies, experiences and partnerships of the
advisors. On the other hand, the existing school canteen
program will be improved based on the insights and results of
this study.

In addition to stakeholders involvement, each school
will be advised to include students in their implementation
process. This because involvement of the target group facilitates
implementation (58) and most students appreciate such
involvement (59). We can recommend, but not prescribe
how schools should involve their students, as each school
has its own culture and organizational structure. The
factsheet with students’ needs and wishes will offer the
schools insight into the opinion of their students and how
they want to be involved. Our process evaluation will
provide insight whether the school involved students in the
implementation process.

Another strength is that we will evaluate the implementation
plan using both effect and process outcomes. The effect of
implementation will be measured at two levels, (i) at the student
level by assessing self-reported purchase behavior and (ii) at
the school level by using the Canteen Scan to measure the
availability and accessibility of food and drinks in the canteen.
In the process evaluation, frequently used concepts of process
evaluation (dose delivered, dose received, including use, and
satisfaction) will be used (43, 44). In addition, changes in factors
affecting implementation will be assessed, in accordance with
the demand for this knowledge (60). By this process evaluation
we will be able to get some insight into which tools seem to
contribute most to the implementation process. Although these
conclusions should be interpreted carefully, as the tools are
offered together and will probably also create a reinforcing effect.

Some limitations also need to be addressed. Measurement of
the purchase behavior of students will be based on self-reporting.
Alternative methods to measure purchase behavior (e.g., sales
data, food measurement via observation and weighting of foods,
or photographing the selected foods) have been investigated
in previous studies (16, 61). However, they were considered

infeasible in our study because of the time and people involved,
and the differences in registration yielding incomparable sales
data. Moreover, questionnaires to measure purchase behavior are
commonly used in relation to consumption (18). Nevertheless,
sales data and purchase behavior can be incongruent (16). The
second outcome, the level of the canteen will be measured with
the Canteen Scan. This tool is able to measure the level of
the canteen and to give tailored feedback how to improve this
level. All intervention schools will receive the feedback as an
implementation tool. It can be a limitation that the same tool
is used as measurement and implementation tool. However, in
this study the school canteen advisors will fill out the scan,
and only the intervention schools will receive the results and
tailored feedback.

This study provides an example how the identified needs
of stakeholders can be combined with evidence-based theory
to develop an implementation plan. This study will show the
impact of implementing guidelines to create healthier canteens
in Dutch secondary schools, with support of the developed
implementation plan, on the canteen’s health level and on the
purchase behavior of students. Also, the evaluation will show the
appreciation, use and recommendations of the implementation
tools, according to stakeholders involved in the process of
creating a healthier canteen. These insights will be used to
improve the existing school canteen program by supporting
stakeholders to create a healthier school canteen.

ETHICS STATEMENT

This study was carried out in accordance with the
recommendations of the Medical Ethics Committee. The
protocol and the procedures of informed consent in the quasi-
experimental study design were approved by the VU University
Medical Centre (WC2015-008 and 2015.331). All subjects
gave/have to give written informed consent in accordance with
the Declaration of Helsinki.

AUTHOR CONTRIBUTIONS

CR, EV, and JS wrote the project application. IE was the executive
researcher of the studies, supported by CR, EV, and LV. IE drafted
and CR, EV, LV, and JS helped to refine the manuscript. All
authors approved the final manuscript.

FUNDING

This study received financial support from the Netherlands
Organization for Health Research and Development (ZonMw,
Grant No. 50-53100-98-043, date: 2 December 2014) and from
the Netherlands Nutrition Centre; these institutions were not
involved in the design or the statistical analyses of this study.

ACKNOWLEDGMENTS

The authors thank M. P. Poelman Ph.D. and D. Wolvers Ph.D.
for their contribution to the project application.

Frontiers in Public Health | www.frontiersin.org 9 September 2019 | Volume 7 | Article 254

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Evenhuis et al. Study Protocol to Implement Canteen Guidelines

REFERENCES

1. Schönbeck Y, Talma H, van Dommelen P, Bakker B, Buitendijk SE, HiraSing

RA, et al. Increase in prevalence of overweight in dutch children and

adolescents: a comparison of nationwide growth studies in 1980, 1997 and

2009. PLoS ONE. (2011) 6:e27608. doi: 10.1371/journal.pone.0027608

2. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono

C, et al. Global, regional, and national prevalence of overweight and

obesity in children and adults during 1980-2013: a systematic analysis

for the Global Burden of Disease Study 2013. Lancet. (2014) 384:766–81.

doi: 10.1016/S0140-6736(14)60460-8

3. Twig G, Yaniv G, Levine H, Leiba A, Goldberger N, Derazne E, et al. Body-

mass index in 2.3 million adolescents and cardiovascular death in adulthood.

N Engl J Med. (2016) 374:2430–40. doi: 10.1056/NEJMoa1503840

4. World Health Organization. Noncommunicable Disease Country Profiles

2018. (2018). Available online at: https://www.who.int/nmh/publications/

ncd-profiles-2018/en/ (accessed December 07, 2018).

5. De Vet E, Stok FM, De Wit JBF, De Ridder DTD. The habitual nature of

unhealthy snacking: How powerful are habits in adolescence? Appetite. (2015)

95:182–7. doi: 10.1016/j.appet.2015.07.010

6. Craigie AM, Lake AA, Kelly SA, Adamson AJ, Mathers JC. Tracking of

obesity-related behaviours from childhood to adulthood: a systematic review.

Maturitas. (2011) 70:266–84. doi: 10.1016/j.maturitas.2011.08.005

7. Giskes K, van Lenthe F, Avendano-Pabon M, Brug J. A systematic review of

environmental factors and obesogenic dietary intakes among adults: are we

getting closer to understanding obesogenic environments? Obes Rev. (2011)

12:e95–106. doi: 10.1111/j.1467-789X.2010.00769.x

8. Milder IE, Mikolajczak J, van den Berg SW, van de Veen-van Hofwegen

M, Bemelmans WJ. Food supply and actions to improve dietary behaviour

of students - a comparison between secondary schools participating or not

participating in the ’Healthy School Canteen Program’. Public Health Nutr.

(2014) 18:198–207. doi: 10.1017/S1368980014000299

9. Flynn MA, McNeil DA, Maloff B, Mutasingwa D, Wu M, Ford C, et al.

Reducing obesity and related chronic disease risk in children and youth: a

synthesis of evidence with ’best practice’ recommendations. Obes Rev. (2006)

7(Suppl. 1):7–66. doi: 10.1111/j.1467-789X.2006.00242.x

10. Story M, Kaphingst KM, Robinson-O’Brien R, Glanz K.

Creating healthy food and eating environments: policy and

environmental approaches. Ann Rev Public Health. (2008) 29:253–72.

doi: 10.1146/annurev.publhealth.29.020907.090926

11. Waters E, de Silva-Sanigorski A, Hall BJ, Brown T, Campbell KJ, Gao Y, et al.

Interventions for preventing obesity in children. Cochrane Database Syst Rev.

(2011) Cd001871. doi: 10.1002/14651858.CD001871.pub3

12. van den Berg SW, Mikolajczak J, Bemelmans WJ. Changes in school

environment, awareness and actions regarding overweight prevention among

Dutch secondary schools between 2006-2007 and 2010-2011. BMC Public

Health. (2013) 13:672. doi: 10.1186/1471-2458-13-672

13. Geurts M, Brants H, Milder I. De Voedingomgeving op Scholen: De Stand

Van Zaken in Het Voortgezet Onderwijs en Middelbaar Beroepsonderwijs

Anno 2015. [The food environment at schools: the state of art in secondary

(vocational) education anno 2015]. (2016). Available online at: http://www.

rivm.nl/Documenten_en_publicaties/Wetenschappelijk/Rapporten/2016/

mei/De_voedingsomgeving_op_scholen_De_stand_van_zaken_in_het_

voortgezet_onderwijs_en_middelbaar_beroepsonderwijs_anno_2015 RIVM

(accessed December 7, 2018).

14. Welker E, Lott M, Story M. The school food environment and obesity

prevention: progress over the last decade. Curr Obes Rep. (2016) 5:145–55.

doi: 10.1007/s13679-016-0204-0

15. de Silva-Sanigorski A, Breheny T, Jones L, Lacy K, Kremer P, Carpenter

L, et al. Government food service policies and guidelines do not create

healthy school canteens. Aust N Z J Public Health. (2011) 35:117–21.

doi: 10.1111/j.1753-6405.2010.00694.x

16. Driessen CE, Cameron AJ, Thornton LE, Lai SK, Barnett LM. Effect of

changes to the school food environment on eating behaviours and/or

body weight in children: a systematic review. Obes Rev. (2014) 15:968–82.

doi: 10.1111/obr.12224

17. Chriqui JF, Pickel M, Story M. Influence of school competitive

food and beverage policies on obesity, consumption, and

availability: a systematic review. JAMA Pediatr. (2014) 168:279–86.

doi: 10.1001/jamapediatrics.2013.4457

18. Gebremariam MK, Henjum S, Terragni L, Torheim LE. Correlates of fruit,

vegetable, soft drink, and snack intake among adolescents: the ESSENS study.

Food Nutr Res. (2016) 60:32512. doi: 10.3402/fnr.v60.32512

19. Grech A, Allman-Farinelli M. A systematic literature review of nutrition

interventions in vending machines that encourage consumers to make

healthier choices. Obes Rev. (2015) 16:1030–41. doi: 10.1111/obr.12311

20. Schippers EI. Reactie Rapport RIVM Nederland de Maat,

Voortgangsrapportage 2011 Convenant Gezond Gewicht, motie Vendrik

en Motie Wiegman. [Reaction report RIVM Netherlands the Measure,

progress report 2011, Covenant Healthy Weight, resolution Vendrik and

Wiegman]: Rijksoverheid. Available online at: http://rijksoverheid.archiefweb.

eu/#archive (accessed November 30, 2018).

21. Veldhuis L, Mensink F, Wolvers D. Guidelines for Healthier Canteens. Fact

Sheet. The Hague: Netherlands Nutrition Centre (2017).

22. Brink E, van Rossum C, Postma-Smeets A, Stafleu A, Wolvers D, van

Dooren C, et al. Development of healthy and sustainable food-based dietary

guidelines for the Netherlands. Public Health Nutr. (2019) 22:2419–35.

doi: 10.1017/S1368980019001435

23. Mensink F, Schwinghammer SA, Smeets A. The Healthy School

Canteen programme: a promising intervention to make the school food

environment healthier. J Environ Public Health. (2012) 2012:415746.

doi: 10.1155/2012/415746

24. Fleuren MA, Paulussen TGWM, Van Dommelen P, Van Buuren S. Towards a

measurement instrument for determinants of innovations. Int J Qual Health

Care. (2014) 26:501–10. doi: 10.1093/intqhc/mzu060

25. Michie S, van Stralen MM, West R. The behaviour change wheel: a new

method for characterising and designing behaviour change interventions.

Implement Sci. (2011) 6:42. doi: 10.1186/1748-5908-6-42

26. Nathan N, Yoong SL, Sutherland R, Reilly K, Delaney T, Janssen

L, et al. Effectiveness of a multicomponent intervention to enhance

implementation of a healthy canteen policy in Australian primary schools:

a randomised controlled trial. Int J Behav Nutr Phys Act. (2016) 13:106.

doi: 10.1186/s12966-016-0431-5

27. Durlak JA, DuPre EP. Implementation matters: a review of research on

the influence of implementation on program outcomes and the factors

affecting implementation. Am J Community Psychol. (2008) 41:327–50.

doi: 10.1007/s10464-008-9165-0

28. van Nassau F, Singh AS, van Mechelen W, Brug J, Chinapaw MJ.

Implementation evaluation of school-based obesity prevention programmes

in youth; how, what and why? Public Health Nutr. (2015) 18:1531–4.

doi: 10.1017/S1368980014002778

29. Baum F, MacDougall C, Smith D. Participatory action research. J

Epidemiol Commun Health. (2006) 60:854–7. doi: 10.1136/jech.2004.

028662

30. Grol R, Wensing M. Implementatie: Effectieve Verbeteringen Van

Patiëntenzorg. 6th ed. Houten: Bohn Stafleu en van Loghum (2016).

doi: 10.1007/978-90-368-1732-5

31. Bartholomew Eldredge LK, Parcel GS, Kok G, Gottlieb NH. Planning

Health Promotion Programs: An Intervention Mapping Approach. 3rd ed. San

Francisco, CA: Wiley (2011).

32. Green L, Kreuter M.Health Program Planning: An Educational and Ecological

Approach. 4th ed. New York, NY: McGraw-Hill Education (2005).

33. Chan A-W, Tetzlaff JM, Gøtzsche PC, Altman DG, Mann H, Berlin JA, et al.

SPIRIT 2013 explanation and elaboration: guidance for protocols of clinical

trials. BMJ. (2013) 346. doi: 10.1136/bmj.e7586

34. Proctor EK, Powell BJ, McMillen JC. Implementation strategies:

recommendations for specifying and reporting. Implement Sci. (2013)

8:139. doi: 10.1186/1748-5908-8-139

35. Rogers EM. Diffusion of Innovations. 5th ed. New York, NY: Free Press by

Simon & Schuster (2003).

36. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.

(2006) 3:77–101. doi: 10.1191/1478088706qp063oa

37. Brown J, Isaacs D. The World Café: Shaping Our Futures Through

Conversations that Matter. Oakland, CA: Berrett-Koehler Publishers (2005).

38. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W,

et al. The behavior change technique taxonomy (v1) of 93 hierarchically

Frontiers in Public Health | www.frontiersin.org 10 September 2019 | Volume 7 | Article 254

https://doi.org/10.1371/journal.pone.0027608
https://doi.org/10.1016/S0140-6736(14)60460-8
https://doi.org/10.1056/NEJMoa1503840
https://www.who.int/nmh/publications/ncd-profiles-2018/en/
https://www.who.int/nmh/publications/ncd-profiles-2018/en/
https://doi.org/10.1016/j.appet.2015.07.010
https://doi.org/10.1016/j.maturitas.2011.08.005
https://doi.org/10.1111/j.1467-789X.2010.00769.x
https://doi.org/10.1017/S1368980014000299
https://doi.org/10.1111/j.1467-789X.2006.00242.x
https://doi.org/10.1146/annurev.publhealth.29.020907.090926
https://doi.org/10.1002/14651858.CD001871.pub3
https://doi.org/10.1186/1471-2458-13-672
http://www.rivm.nl/Documenten_en_publicaties/Wetenschappelijk/Rapporten/2016/mei/De_voedingsomgeving_op_scholen_De_stand_van_zaken_in_het_voortgezet_onderwijs_en_middelbaar_beroepsonderwijs_anno_2015
http://www.rivm.nl/Documenten_en_publicaties/Wetenschappelijk/Rapporten/2016/mei/De_voedingsomgeving_op_scholen_De_stand_van_zaken_in_het_voortgezet_onderwijs_en_middelbaar_beroepsonderwijs_anno_2015
http://www.rivm.nl/Documenten_en_publicaties/Wetenschappelijk/Rapporten/2016/mei/De_voedingsomgeving_op_scholen_De_stand_van_zaken_in_het_voortgezet_onderwijs_en_middelbaar_beroepsonderwijs_anno_2015
http://www.rivm.nl/Documenten_en_publicaties/Wetenschappelijk/Rapporten/2016/mei/De_voedingsomgeving_op_scholen_De_stand_van_zaken_in_het_voortgezet_onderwijs_en_middelbaar_beroepsonderwijs_anno_2015
https://doi.org/10.1007/s13679-016-0204-0
https://doi.org/10.1111/j.1753-6405.2010.00694.x
https://doi.org/10.1111/obr.12224
https://doi.org/10.1001/jamapediatrics.2013.4457
https://doi.org/10.3402/fnr.v60.32512
https://doi.org/10.1111/obr.12311
http://rijksoverheid.archiefweb.eu/#archive
http://rijksoverheid.archiefweb.eu/#archive
https://doi.org/10.1017/S1368980019001435
https://doi.org/10.1155/2012/415746
https://doi.org/10.1093/intqhc/mzu060
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1186/s12966-016-0431-5
https://doi.org/10.1007/s10464-008-9165-0
https://doi.org/10.1017/S1368980014002778
https://doi.org/10.1136/jech.2004.028662
https://doi.org/10.1007/978-90-368-1732-5
https://doi.org/10.1136/bmj.e7586
https://doi.org/10.1186/1748-5908-8-139
https://doi.org/10.1191/1478088706qp063oa
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Evenhuis et al. Study Protocol to Implement Canteen Guidelines

clustered techniques: building an international consensus for the reporting

of behavior change interventions. Ann Behav Med. (2013) 46:81–95.

doi: 10.1007/s12160-013-9486-6

39. Kok G, Gottlieb NH, Peters GY, Mullen PD, Parcel GS, Ruiter RA, et al. A

taxonomy of behaviour change methods: an Intervention Mapping approach.

Health Psychol Rev. (2015) 10:297–312. doi: 10.1080/17437199.2015.1077155

40. Powell BJ, Waltz TJ, Chinman MJ, Damschroder LJ, Smith JL, Matthieu

MM, et al. A refined compilation of implementation strategies: results from

the Expert Recommendations for Implementing Change (ERIC) project.

Implement Sci. (2015) 10:21. doi: 10.1186/s13012-015-0209-1

41. Huijg JM, Gebhardt WA, Crone MR, Dusseldorp E, Presseau J.

Discriminant content validity of a theoretical domains framework

questionnaire for use in implementation research. Implement Sci. (2014) 9:11.

doi: 10.1186/1748-5908-9-11

42. Evenhuis IJ, Wezenbeek NlWJ, Vyth EL, Veldhuis L, Poelman MP, Wolvers

D, et al. Development of the ’Canteen Scan’: an online tool to monitor

implementation of healthy canteen guidelines. BMC Public Health. (2018)

18:1109. doi: 10.1186/s12889-018-5974-8

43. Saunders RP, Evans MH, Joshi P. Developing a process-evaluation plan for

assessing health promotion program implementation: a how-to guide. Health

Promot Pract. (2005) 6:134–47. doi: 10.1177/1524839904273387

44. Steckler A, Linnan L. Process Evaluation for Public Health Interventions and

Research. Chichester: Wiley (2002).

45. Janssen EH, Singh AS, van Nassau F, Brug J, van Mechelen W, Chinapaw

MJ. Test-retest reliability and construct validity of the DOiT (Dutch Obesity

Intervention in Teenagers) questionnaire: measuring energy balance-related

behaviours in Dutch adolescents. Public Health Nutr. (2014) 17:277–86.

doi: 10.1017/S1368980012005253

46. Singh AS, Vik FN, Chinapaw MJ, Uijtdewilligen L, Verloigne M, Fernandez-

Alvira JM, et al. Test-retest reliability and construct validity of the ENERGY-

child questionnaire on energy balance-related behaviours and their potential

determinants: the ENERGY-project. Int J Behav Nutr Phys Act. (2011) 8:136.

doi: 10.1186/1479-5868-8-136

47. Van Assema P, Brug J, Ronda G, Steenhuis I. The relative validity of a

short Dutch questionnaire as a means to categorize adults and adolescents

to total and saturated fat intake. J Hum Nutr Diet. (2001) 14:377–90.

doi: 10.1046/j.1365-277X.2001.00310.x

48. Bogers RP, Van Assema P, Kester AD, Westerterp KR, Dagnelie PC.

Reproducibility, validity, and responsiveness to change of a short

questionnaire for measuring fruit and vegetable intake. Am J Epidemiol.

(2004) 159:900–9. doi: 10.1093/aje/kwh123

49. Martens MK, van Assema P, Brug J. Why do adolescents eat what they eat?

Personal and social environmental predictors of fruit, snack and breakfast

consumption among 12-14-year-old Dutch students. Public Health Nutr.

(2005) 8:1258–65. doi: 10.1079/PHN2005828

50. Brink EJ, Postma-Smeets A, Stafleu A, Wolvers D. The Wheel of Five. Fact

Sheet. The Hague: Netherlands Nutrition Centre (2016).

51. Drennan J. Cognitive interviewing: verbal data in the design

and pretesting of questionnaires. J Adv Nurs. (2003) 42:57–63.

doi: 10.1046/j.1365-2648.2003.02579.x

52. Evenhuis IJ, Seidell JC, Renders CM. Onderzoeksrapport Validiteit en

Betrouwbaarheid van de Kantinescan. Amsterdam: Vrije Universiteit

Amsterdam (2018).

53. Twisk JWR. Applied Multilevel Analysis: A Practical Guide

for Medical Researchers. Cambridge University Press (2006).

doi: 10.1017/CBO9780511610806

54. Micha R, Karageorgou D, Bakogianni I, Trichia E, Whitsel LP, Story

M, et al. Effectiveness of school food environment policies on children’s

dietary behaviors: a systematic review and meta-analysis. PLoS ONE. (2018)

13:e0194555. doi: 10.1371/journal.pone.0194555

55. van Nassau F, Singh AS, Cerin E, Salmon J, van Mechelen W, Brug

J, et al. The Dutch Obesity Intervention in Teenagers (DOiT) cluster

controlled implementation trial: intervention effects and mediators

and moderators of adiposity and energy balance-related behaviours.

Int J Behav Nutr Phys Act. (2014) 11:158. doi: 10.1186/s12966-014-

0158-0

56. Rogers R, Krallman R, Jackson EA, DuRussel-Weston J, Palma-Davis L, de

Visser R, et al. Top 10 lessons learned from project healthy schools. Am JMed.

(2017) 130:990.e1–7. doi: 10.1016/j.amjmed.2017.03.018

57. Shea CM, Young TL, Powell BJ, Rohweder C, Enga ZK, Scott JE, et al.

Researcher readiness for participating in community-engaged dissemination

and implementation research: a conceptual framework of core competencies.

Transl Behav Med. (2017) 7:393–404. doi: 10.1007/s13142-017-0486-0

58. Langford R, Bonell C, Jones H, Campbell R. Obesity prevention

and the Health promoting Schools framework: essential components

and barriers to success. Int J Behav Nutr Phys Act. (2015) 12:15.

doi: 10.1186/s12966-015-0167-7

59. Hermans RCJ, de Bruin H, Larsen JK, Mensink F, Hoek AC. Adolescents’

responses to a school-based prevention program promoting healthy eating at

school. Front Public Health. (2017) 5:309. doi: 10.3389/fpubh.2017.00309

60. Wolfenden L, Nathan NK, Sutherland R, Yoong SL, Hodder RK, Wyse RJ,

et al. Strategies for enhancing the implementation of school-based policies

or practices targeting risk factors for chronic disease. Cochrane Database Syst

Rev. (2017) 11:Cd011677. doi: 10.1002/14651858.CD011677

61. Williamson DA, Han H, Johnson WD, Martin CK, Newton RL. Modification

of the school cafeteria environment can impact childhood nutrition: results

from the wise mind and LA health studies. Appetite. (2013) 61:77–84.

doi: 10.1016/j.appet.2012.11.002

Conflict of Interest Statement: The authors declare that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Copyright © 2019 Evenhuis, Vyth, Veldhuis, Seidell and Renders. This is an open-

access article distributed under the terms of the Creative Commons Attribution

License (CC BY). The use, distribution or reproduction in other forums is permitted,

provided the original author(s) and the copyright owner(s) are credited and that the

original publication in this journal is cited, in accordance with accepted academic

practice. No use, distribution or reproduction is permitted which does not comply

with these terms.

Frontiers in Public Health | www.frontiersin.org 11 September 2019 | Volume 7 | Article 254

https://doi.org/10.1007/s12160-013-9486-6
https://doi.org/10.1080/17437199.2015.1077155
https://doi.org/10.1186/s13012-015-0209-1
https://doi.org/10.1186/1748-5908-9-11
https://doi.org/10.1186/s12889-018-5974-8
https://doi.org/10.1177/1524839904273387
https://doi.org/10.1017/S1368980012005253
https://doi.org/10.1186/1479-5868-8-136
https://doi.org/10.1046/j.1365-277X.2001.00310.x
https://doi.org/10.1093/aje/kwh123
https://doi.org/10.1079/PHN2005828
https://doi.org/10.1046/j.1365-2648.2003.02579.x
https://doi.org/10.1017/CBO9780511610806
https://doi.org/10.1371/journal.pone.0194555
https://doi.org/10.1186/s12966-014-0158-0
https://doi.org/10.1016/j.amjmed.2017.03.018
https://doi.org/10.1007/s13142-017-0486-0
https://doi.org/10.1186/s12966-015-0167-7
https://doi.org/10.3389/fpubh.2017.00309
https://doi.org/10.1002/14651858.CD011677
https://doi.org/10.1016/j.appet.2012.11.002
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	Development and Evaluation of the Implementation of Guidelines for Healthier Canteens in Dutch Secondary Schools: Study Protocol of a Quasi-Experimental Trial
	Introduction
	Methods
	Development of the Implementation Plan
	Interviews to Identify Barriers and Facilitating Factors
	Design, participants, data collection
	Interview topics
	Data analysis

	Expert Meeting to Prioritize Barriers and Facilitators
	Design and participants
	Data collection

	Translation of Identified and Prioritized Barriers/Facilitators Into Implementation Tools

	Evaluation of the Implementation Plan on Process and Effect Level
	Setting and Study Design
	Study Population and Recruitment
	Schools
	Stakeholders
	Students

	Intervention
	Outcomes
	Process evaluation
	Effect evaluation

	Sample Size
	Statistical Analysis
	Process evaluation
	Effect evaluation



	Discussion
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References


