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Background: Building community capacity in secondary schools is a
promising strategy for the sustainable implementation of school-based health
promotion. The Fit Lifestyle at School and at Home (FLASH) intervention
explored how building community capacity works for the prevention of
overweight following four strategies: leadership, participatory school culture,
tailored health-promotion activities, and local networks. This study evaluates
the intervention’'s impact on community capacity and capacity-building
processes over a period of 3 years, as well as its effects on adolescents’ BMI
and waist circumference.

Methods: A mixed-methods design guided by the RE-AIM framework was
used. Impact on community capacity was evaluated with semi-structured
interviews at the start and end of the intervention and analyzed using
an anchored coding scale. Capacity-building processes were evaluated
using interviews, journals, questionnaires, and the minutes of meetings. The
effects on BMI z-scores and waist circumference were evaluated using a
quasi-experimental design comparing an intervention (IG) and reference group
(RG), based on multi-level analyses.

Results: Community capacity improved across all intervention schools
but varied between capacity-building strategies. Leadership recorded the
greatest improvements, aided by the appointment of Healthy School
Coordinators, who increasingly focused on coordinating processes and
fostering collaborations. Participatory school culture also improved through
the adoption and implementation of participatory methods and a general
increase in awareness concerning the importance of the Healthy School
approach. Although additional health-promotion activities were implemented,
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stakeholders struggled with tailoring these to the specific dynamics of
their schools. Limited improvements were observed in setting-up local
networks that could help schools encourage healthy behavior among pupils.
Differences in BMI z-scores between |G and RG over the total sample were
negligible whereas waist circumference increased slightly more in IG (0.99 cm,
95% CI [.04; 1.93]). However, differences were inconsistent over time and
between cohorts.

Conclusions: This study highlights the potential of building community
capacity. It emphasizes that this is a process in which stakeholders must
become acquainted with new leadership roles and responsibilities. To navigate
this process, schools need support in improving communication, establishing

local networks, and sustaining capacity-building efforts in school policy.

Trial registration:
retrospectively registered.

KEYWORDS

ISRCTN67201841; date registered: 09/05/2019,

community capacity, health-promoting schools, implementation, mixed methods,
adolescents, physical activity, dietary behavior

Introduction

Adolescence is a critical period for stimulating healthy
physical activity (PA) and dietary behavior, given the
vulnerability of adolescents to unhealthy behaviors that
are important determinants of chronic conditions, including
obesity, cardio-vascular disease and diabetes (1). Moreover,
obesity established during this period often tracks into
adulthood (2). Schools are important settings for promoting
healthy behavior among adolescents, as they spend large
amounts of time in these locations, which serve as their
primary settings for learning and development (3, 4).
Schools are increasingly applying integral whole-school
approaches to health promotion, combining classroom
health education, school health policies, a physical and social
environment that stimulates healthy choices, and relationships
between school, home, and the local community—all with the
objective of supporting healthy behavior (5). The sustainable
implementation of an integral approach in day-to-day practice
remains challenging for schools, as staff members, pupils and
parents often feel only a limited sense of ownership over specific
activities or interventions (6, 7). In addition, schools have
difficulty tailoring evidence-based interventions to their own
specific contexts and populations (8).

Abbreviations: FLASH intervention, Fit Lifestyle at School and at Home
intervention; PA, Physical Activity; PE, Physical Education; HSC, Healthy
School Coordinator; BMI, Body Mass Index; CRC method, Community

Readiness to Change method.
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The application of a community-based approach based
on the principles of an integral approach could potentially
foster sustainable implementation of interventions and decrease
the prevalence of overweight and obesity among adolescents
(9, 10). Community members are encouraged to cooperate in
the creation of a healthy school community, where health-
promotion activities and interventions can be embedded within
the complex, dynamic systems of their specific schools (11).
To implement such an approach, stakeholders need to build
community capacity to ensure continuous improvement (12).
Building community capacity entails developing knowledge,
skills, ownership, leadership, structures, and systems at the
individual and organizational level (13, 14). Such efforts have
proven effective in school settings for decreasing the prevalence
of overweight and obesity among Australian adolescents (15).
However, little is known about whether and how building
community capacity in the school setting works as a strategy for
overweight prevention in other countries (16).

In the Netherlands, many secondary schools apply the
integral Dutch Healthy School approach, a translation of the
whole-school approach for the Dutch context advocated by the
WHO. Schools can earn theme certificates on health topics by
providing health education and having health policies, a healthy
physical and social environment, and a referral system in place
(17). Schools most often work on health topics concerning
physical activity and nutrition (18). Despite the initial success
of this approach, issues regarding ownership, participation,
and tailoring of interventions remain barriers to sustainable
implementation (19).

The Fit Lifestyle at School and at Home (FLASH)
intervention was developed to identify ways of building
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community capacity in Dutch schools in order to design and
implement integrated health-promoting activities on healthy
dietary and physical activity behaviors of adolescents. This
intervention involved four secondary schools, each operating
under a different context (20). Processes of co-creation between
research and practice were a central component of this
intervention, thereby ensuring exchange between evidence-
based intervention strategies and the contextual opportunities
of each school. Based on the limited research on strategies
for capacity-building in school communities, we used the
Community Readiness to Change (CRC) method to focus on
four specific capacity-building strategies. This method assists
communities in the implementation of effective and broadly
supported programs, recognizing the need for changes within
and between individuals and organizational structures (21). The
strategies involved are: (1) identifying and motivating leaders
who are able to take charge of the process of creating a Healthy
School; (2) promoting a participatory school culture in order
to develop broadly supported goals for the Healthy School;
(3) designing and implementing tailored health-promotion
activities that fit within the Dutch Healthy School approach in
order to achieve these goals; and (4) creating a local network of
collaborations and resources to ensure continuation.

In this study, we assessed the impact of the FLASH
intervention on community capacity and evaluate the capacity-
building processes for each intervention school, thereby
generating insight into contextual factors that affect the adoption
and implementation of this community-based approach. In
addition, we investigated the effects of the intervention on the
BMI and waist circumference of adolescents.

Methods
Study design

We adopted a mixed-methods design to evaluate the FLASH
intervention to encompass not only the impact on changes
in community capacity and health outcomes in adolescents,
but also to gain insight in capacity-building processes. The
FLASH intervention took place between September 2016 and
July 2019 in four secondary schools in the Netherlands, each
with their own dynamic and specific context. The evaluation
study was conducted from September 2016 through March 2020.
The process of building community capacity for creating a
healthy school community, as well as its evaluation, followed an
adaptive approach to enable changes in the system to be captured
and accommodated, and to allow for feedback and emergent
outcomes (22).

This evaluation was guided by the RE-AIM (Reach,

Effectiveness, Adoption, Implementation, Maintenance)
framework, focusing on design, dissemination and
implementation processes (23). Within this framework,
Frontiersin Public Health
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there is an growing focus on the value of qualitative data in
addition to quantitative data to provide a better understanding
of what happened as well as the “how” and “why”, which is also
in line with the purpose of the current study (24).

Impact on community capacity was evaluated with semi-
structured interviews based on the CRC method (21). Interviews
were held at the start and end of the intervention, and they
were analyzed using an anchored coding scale in order to create
a score for community capacity. Capacity-building processes
were evaluated using interviews, journals, questionnaires, and
minutes of meetings held throughout the intervention period.
The intervention’s effect on the BMI and waist circumference
of adolescents was evaluated using a quasi-experimental design
comparing the intervention group to a reference group.
The main results of the intervention are described in this
paper. Elsewhere, we will elaborate on the capacity-building
processes and on lessons learned on how to encourage these
processes in secondary schools. Ethical approval was provided
by the Dutch Medical Research Involving Human Subjects Act
(Medical Ethics Committee of Amsterdam UMC, reference
number 2016.352).

Setting and population

The FLASH intervention builds on the integral Dutch
Healthy School approach (25). Stakeholders in the school
community are pupils, staff, and parents. The intervention was
aimed specifically at the lower educational tracks, as a relatively
large share of pupils who are at risk for unhealthy PA and
dietary behavior are enrolled in these (26). In the Dutch context,
these tracks (also known as “streams”) are jointly referred to as
pre-vocational secondary education (vmbo)* (27). Four schools
belonging to the same regional educational partnership in the
northeastern region of the Netherlands were recruited. Schools
were eligible to participate if they were willing to commit to the
intervention and evaluation for 4 years. In addition, the school
board needed to be willing to facilitate new health-promotion
activities and to appoint a staff member to coordinate the FLASH
intervention. For the quasi-experimental study, four reference
schools were recruited based on characteristics matching those

1 Explaining the Dutch education system: Pupils entering secondary
education in the Netherlands are streamed according to aptitude into
one of three forms of schooling: pre-vocational (vmbo), professional
(havo), and pre-university (vwo). About 60% of all pupils are tracked
into the vmbo stream, which consists of a four-year program (ages 12—
16 years) intended as a route into secondary vocational education and
training (mbo). After a two-year common basic curriculum, the vmbo
track splits into sub-streams (i.e., “learning pathway” and “profile”), with
selection according to ability, interests, and ambitions. Individual schools
that provide more than one form of schooling (vmbo/havo/vwo), are

classified as comprehensive schools.
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of the intervention schools (e.g., surroundings, size, educational
streams, and familiarity with the Healthy School approach). To
prevent contamination of the results during the intervention,
schools belonging to the same educational partnership as the
intervention schools were excluded.

FLASH intervention

The focus of the FLASH intervention was to implement the
four capacity-building strategies into the daily practice of four
intervention schools. The intervention was designed based on
the logical model in Figure 1 (20). Building community capacity
was considered a continuous and context-specific process for
each intervention school, because schools in the Netherlands
have a lot of autonomy and can differ for example in educational
vision, culture, number of students (28). Based on a needs-
assessment among pupils, school personnel and parents to
map their context-specific situation, stakeholders in each school
community were supposed to act on identifying and motivating
leaders, promoting a participatory school-culture, designing and
implementing tailored activities and creating an active network.
By working on these strategies, we expected community capacity
of schools to increase (output) (29). Increased community

10.3389/fpubh.2022.926465

capacity potentially leads to the creation of (improved) health-
promotion activities that are tailored to the needs, opportunities
and context of a school, follow the principals of the whole-school
approach, and can be sustained over time. Building community
capacity and implementing tailored health-promotion activities
were treated as two reciprocal processes that can influence each
other: successful activities can increase community capacity, and
increased community capacity can help the school community
to replace or adjust less successful activities. Moreover we
hypothesized that this will eventually lead to changes in behavior
of pupils in the intermediate term and in anthropometric
measures in the longer term (outcome).

To empower intervention schools in capacity-building
processes, several inputs were provided: time allocated to an
employee who served as a Healthy School Coordinator (HSC),
a start-up budget for implementing activities supported by the
school community, and coaching for the HSC provided by two
local experts in the field of health promotion and education.
These experts had knowledge of evidence-based interventions
involving the Healthy School approach, and they had local
connections to organizations related to health promotion. The
experts and research team collaborated closely in the coaching
of HSCs, thereby establishing an iterative process of co-creation.
Coaching consisted of both individual and group sessions

=

= =

YEAR 1-Needs-assessment
among:

Pupils

Method: Photovoice

How to

- Engage

- Support

- Challenge

pupils for healthy behavior and
to create a healthy environment

School personnel and parents
Method: individual interviews
Current situation needs and
desires on themes of:

- Community and family
involvement

Efforts on healthy school
pillars of education, policy
and environment
Familiarity of efforts

- Leadership and roles

- School culture

Available and

potential

resources

Inputs provided for
building community
capacity

- Time allocated to
an employee to
serve as Healthy
School Coordinator
(HSC)

- Start-up budget for
implementing
activities supported
by the community

- Coaching for the
HSC provided by
two local experts,
in collaboration
with the research
team. - Coaching
focused on skills
relating to topics such
as leadership and
networking, and learn
about participatory
methods such as
Photovoice and
Design Thinking

YEAR 1 -3 School
community, led by the HSC,
carries out following
capacity-building strategies
based on opportunities
identified in the needs-
assessment:

Identifying and
motivating leaders

- Promoting a participatory
school culture

Designing and
implementing activities
tailored to the needs and
the context of the school
community (with the use
of Design Thinking)
Creating a network of
local support

Increased community
capacity

Implementation of
tailored and broadly
supported activities

on Nutrition &
Physical Activity
based on the Dutch
Healthy School pillars:
Education, Policy,
Environment,
Monitoring

Impact on adolescents’
health (secondary
outcome)

Intermediate term:
Changes in
adolescents’ attitude
towards healthy PA
and nutrition
behaviors

Method: questionnaire

v
Longer term:
Changes in PA and
nutrition behavior,
BMI, and waist
circumference of
adolescents

Methods: questionnaire
and anthropometric
measurements

Impact on community capacity and capacity-building processes (primary outcome = change in community capacity)

Monitoring and evaluation based on RE-AIM framework of changes in community capacity and health promotion activities, and monitoring of daily processes with regard to capacity building

Methods: key-stakeholder interviews, HSC journals, focus groups, questionnaires, observational scans of physical environment and document analysis of meeting notes

FIGURE 1
Logical model of the FLASH intervention.
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where HSCs could exchange experiences, learn skills relating to
various topics (e.g., leadership and networking), and learn about
methods for participation (Photovoice and Design Thinking).
Both experts had experience with supporting schools in the
Dutch Healthy School approach as this was part of their regular
job-description. Their additional and new task in the FLASH
intervention was to guide the HSC specifically in the process of
creating a healthy school community.

Schools engaged in capacity-building processes throughout
three phases. In the first phase, stakeholders in the school
community started to establish and appoint leadership roles,
had conversations about the responsibilities of leaders, and
set up networks that could support leaders. These efforts
continued throughout the entire intervention (Years 1-3). At
the same time, the needs and wants of pupils, staff, and parents
were mapped using interviews and Photovoice, including the
identification of opportunities for health-promotion activities
(Year 1). In the second phase, the HSCs were stimulated to
organize Design Thinking sessions with community members
in order to create context-specific solutions and action plans
that make use of evidence-based techniques and fit within the
Dutch Healthy School approach (Year 2). In the third phase,
leaders were responsible for carrying out and evaluating action
plans and activities (Year 3). The schools were also encouraged
to discuss how working activities could be sustained or adjusted
[for a detailed description of FLASH see (20)].

Reference schools were allowed to participate in the
regular Dutch Healthy School approach. All Dutch schools are
encouraged to voluntarily adopt this approach and make use of
the support of a regional health promotion expert. Central in this
approach is the execution of health-promotion activities based
on four pillars (education, environment, policy, and signaling)
on a chosen health topic such as nutrition or PA. The difference
with intervention schools mainly lies in the process of building
community capacity in order to create a broadly supported and
tailored healthy school community.

Mixed methods

Evaluation outcomes were based on the RE-AIM framework
(23). An overview of the outcomes, methods, and analysis for
each element is provided in Table 1. All participants signed an
informed consent form when they entered the study. Pupils were
only allowed to participate if their parents/guardians provided
written consent as well.

Community capacity interviews

In each intervention school, six to eight semi-structured
interviews were held at the start and end of the FLASH
intervention based on the CRC-method (21). Following this
method, we included stakeholders with varying roles who had
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knowledge about the school community. By including a cross-
section of individuals in the school community in in-depth
interviews, a multi-faceted and detailed picture of the schools’
situation was obtained (30). At both time-points, the following
stakeholders were recruited: HSC (T1:N = 4, T2:N = 4),
school directors or managers (T1:N = 4, T2:N = 4), teachers
(T1:N = 8, T2:N = 9), support staff (e.g., canteen employees
or janitors) (T1:N = 4, T2:N = 4), and parents (T1:N = 3,
T2:N = 3). Purposive sampling was applied with the assistance
of the HSCs, who were acquainted with key stakeholders in
their communities. All interviews were audio-recorded and
transcribed verbatim.

The CRC method was used to operationalize the four
capacity-building strategies that are central to the FLASH
(Table 2).  This
dimensions of community readiness: activities, visibility of

intervention method differentiates  six
activities, knowledge about local prevalence to prioritize

activities, leadership, ~community culture/climate, and
resources/local collaborations (21). Strategies 1 (leadership),
2 (participatory school culture), and 4 (local networks)
correspond directly to specific CRC dimensions. Strategy 3
(tailored activities) combines the three CRC dimensions—
activity, visibility, and local prevalence—as they all relate
to the
health-promotion activities, as well as to the existing
Dutch Healthy School approach to the development of

structural activities.

design and implementation of context-specific

HSC journals and interviews

Each HSC filled out a digital journal approximately
once every 2 months during the first two years of the
intervention. Questions related to attendance at coaching
sessions, time investment of allocated hours, and experiences
with the role of HSC. At the start of the intervention,
HSCs answered questions about their schools’ current
Dutch Healthy School efforts. The status of the food
environment was recorded using a canteen scan (31). Each
HSC participated in an interview at the start and end of the
intervention concerning the school context, characteristics,
expectations, experiences, and reflections throughout the
All
transcribed verbatim.

intervention. interviews were audio-recorded and

Minutes of meetings

Minutes were kept of the following meetings: project team
(the research team and two local experts), coaching sessions,
and contact moments between researchers and HSCs or experts.
These data sources provided in-depth qualitative information
about experiences throughout the FLASH intervention.
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TABLE 1 Overview of outcomes, methods, and analysis for each RE-AIM element.

RE-AIM Element

Outcomes

Methods Analysis

REACH—potential reach
based on number of pupils

throughout the intervention

EFFECTIVENESS—impact
on community capacity and

pupils’ health

ADOPTION—willingness to
work on capacity-building
strategies based on

intervention inputs

IMPLEMENTATION—
extent to which intended
actions about each
capacity-building strategy were

implemented

Overview of characteristics of
intervention schools: school size, type of

population, school environment

Changes in:

- Overall community capacity score for
each school

- Each of the six dimensions of
community capacity

Changes in:

- BMI, BMI z-scores and waist
circumference

- Health behavior

Strategy 1: Leadership

- Willingness to facilitate an individual

as HSC

Strategy 2: Participatory school culture
- Willingness to use

participatory methods

Strategy 3: Tailored activities

- Willingness to create action plans based
on ideas from Design Thinking session

- Willingness to initiate new

tailored activities

Strategy 4: Local networks

- Willingness of local experts

- Willingness to organize
coaching sessions

Strategy 1: Leadership

- Extent to which the hours available to
HSCs were used

Extent to which HSCs were able to

motivate community members for

leadership roles

Extent to which HSCs used coaching

from local experts (individual and group

coaching sessions)

Strategy 2: Participatory school culture

- Extent to which community members
participated in the creation of tailored
ideas during Design Thinking sessions

- Extent to which pupils participated in

the creation of tailored ideas during

Photovoice sessions

HSC journals and interviews: Questions Descriptive analysis and

about starting position with regard to the thematic coding
Dutch Healthy School approach and
school characteristics

Community Capacity interviews: Anchored coding scale
Semi-structured (topics on the 6
dimensions of the CRC method), with 6-8
key stakeholders per school at the start
and end of the intervention
Quasi-experimental study: 4 intervention Longitudinal multilevel
schools and 4 control schools; analysis and descriptive
measurement rounds in 2016, 2017, 2018, analysis
and 2019

Minutes of meetings: Overview of the Thematic coding
availability of the HSC throughout the

intervention

Minutes of meetings: Records with regard Thematic coding
to willingness of schools to organize a
Design Thinking session and Photovoice
lessons

Minutes of meetings: Records on whether Thematic coding
schools were willing to create action plans
based on ideas from Design Thinking
sessions. Records on whether schools were
willing to create new activities or adjusted
existing activities that fit within the Dutch
Healthy School approach

Minutes of meetings: Overview of the Thematic coding
availability of the local expert and the
number of coaching sessions initiated by
these experts

Community Capacity interviews: Thematic coding
Questions about experiences relating to
motivating stakeholders to take up
leadership in general, as well as in specific
activities

HSC journals and interviews: Questions
about their experiences in this role
throughout the intervention

Minutes of meetings: Records about the Thematic coding
extent to which Photovoice lessons and

Design Thinking sessions were

implemented, including attendance and

ideas arising from these methods
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TABLE 1 Continued

RE-AIM Element Outcomes

Strategy 3: tailored activities

- Extent to which action plans were
carried out as intended in each school

- Extent to which Healthy School

activities were initiated or adapted

Strategy 4: Local networks
- Extent to which schools initiated

collaborations with local partners

MAINTENANCE—extent to Extent to which management and HSCs

which stakeholders intend to are planning to continue new activities
continue working with a and/or inputs
community-based approach
Extent to which local health (and/or
other) organizations are willing to

continue supporting schools

Maintenance interviews with local experts

In the third year of the intervention semi-structured
interviews were held with the two experts concerning their
coaching experiences, as well as with managers in the
5) about embedding
components of the intervention and the coaching role

organizations of these experts (N =

into their organizations. The interview guide was based
of
Innovations framework, a systematically designed tool to

on the Measurement Instrument for Determinants
measure determinants of innovations that may affect their
implementation (32). The interviews were audio-recorded and
transcribed verbatim.

Quasi-experimental study

A quasi-experimental study was conducted among pupils
enrolled in secondary vocational education in four intervention
and four reference schools. Participants were recruited among

Frontiersin Public Health
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Methods Analysis

Community Capacity and HSC interviews: Thematic coding
Questions about the use of the
implementation budget and how this
activity came to be, as well as questions
about other Healthy School activities
relating to each pillar that took place
during the intervention

Minutes of meetings: records about the
process of developing action plans and
rewarding implementation budget
Community Capacity interviews: Thematic coding
Questions about whether collaborations
with local organizations were initiated and
the relative success of these collaborations
HSC journals and interviews: Questions in
journals about HSCs’ attendance at and
rating of coaching sessions, as well as
interview questions about how their
perceptions of individual coaching
Community capacity interviews: Questions Thematic coding
added to the interviews with HSCs and
managers at the end of the intervention
about potential continuation
Maintenance interviews with local experts: Thematic coding
Semi-structured interviews with

stakeholders in organizations, who are

responsible for continued support and

who were involved in the FLASH

intervention; conducted in the third year

second-year pupils in September 2016 (Cohort A), September
2017 (Cohort B), and September 2018 (Cohort C). Informed
written consent was obtained from both parents and pupils.
Four measurement rounds were conducted, with participants
being followed over time until they graduated (fourth-year
on average) or until the end of the study. Anthropometric
measurements (secondary outcomes) including weight (nearest
0.1kg), height, and waist circumference (both nearest 0.1 cm)
were assessed among participants, as measured by trained
research assistants according to a protocol. Weight and height
were used to calculate BMI (kg/mz) and transformed into z-
scores based on Dutch reference values (33). In addition, a
self-reported questionnaire, partly based on a validated tool
(34), was administered digitally during school hours to obtain
information on demographics and health behavior. Outcomes
included were: PA behavior based on compliance to the Dutch
norm of healthy PA, screen time, dietary behavior based on
consumption of water, sugar sweetened beverages, breakfast,
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TABLE 2 CRC method as indicators for community capacity strategies.

Strategy

Indicator(s) based on CRC method

10.3389/fpubh.2022.926465

Example questions

S1: Leadership

S2: Participatory school culture

S3: Tailored activities

Leadership dimension: Readiness of leaders and
other influential stakeholders in the school
community to commit to and facilitate actions on
this theme”

Culture/climate dimension: Attitude of
community members toward the importance of
this theme and their readiness to facilitate
participation when designing solutions that suit
the needs of their communities

Activities dimension: Extent to which structural
activities take place (fitted to the Healthy School
approach) for which the community has a sense of
ownership regarding this theme

Familiarity dimension: Extent to which
community members are familiar with actions and

activities taking place regarding this theme

Knowledge about the prevalence dimension:
Extent to which actions and activities are based on

local prevalence and knowledge about this theme

Who are leaders in your community, and are they willing
to support action/take action?

How are responsibilities distributed between leaders and
collaborations on this theme organized and facilitated?
According to community members, how important is it to
take action on this theme?

Are community members involved in the design of actions
and activities? Are they willing to participate in designing
these actions and activities?

Which activities take place in this school (i.e., education,
the physical environment, and policy pillars)?

How long have these activities existed and to what extent
do they suit this school?

To what extent are community members familiar with
the Healthy School approach and activities on this theme
(social environment pillar)?

What actions does this school take to enhance familiarity?
Is a system in place to monitor the health, behavior, and
knowledge of pupils (signaling pillar) in this specific school

on this theme?

S4: Local networks

Extent to which local collaborations and resources

are in place to sustain the actions and activities on

this theme

Resources and local collaborations dimension:

To what extent is this information used to tailor actions

and activities on this theme?

Are resources or collaborations with local organizations in
place that can ensure continued support for activities,
either by providing information, guidance, or means (e.g.,

funding, materials)?

“Theme refers to promoting healthy physical activity and dietary behavior among vimbo-pupils.

fruit, vegetable and snacks, and attitude toward these behaviors
(see Appendix I for these secondary outcomes). For a detailed
description see (20).

Analyses

Anchored coding to assess community capacity

The anchored coding system of the CRC method was used
to create a community capacity score for each intervention
school. This system has previously been used and validated
as an indicator of community capacity (15, 21). Coding was
performed independently by two researchers and results were
discussed. A third researcher was consulted if no consensus
was reached. Reflective diaries were kept in order to evaluate
subjective views.

Each interview was coded on segments that reflected
the current status of the community for each indicator
(Table 2). Segments were scored on a stage of readiness,
ranging from 1 (no awareness) to 9 (high level of community
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ownership) (Figure2). For each interview, coded segments
were converted into an average score for each indicator that
reflected the community’s stage of readiness. If consensus
between researchers was reached, the individual scores for
each indicator were summed and divided by the number
of respondents at each school. For each school, the average
scores for each indicator were summed and divided by
six at both measurement points to create an overall score
for community capacity. This yielded a score for change
in community capacity for each indicator and overall for
each school.

Thematic coding to assess impact on daily
capacity-building processes

Thematic analyses, based on the elements of the RE-AIM
framework, were conducted on qualitative data derived from
interviews and minutes of meetings using MAXQDA 2018.
Coding was done independently by two researchers. Coding and
results were discussed by the researchers and the research team.
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Quantitative analysis to assess changes in
adolescents’ health

The impact of the FLASH intervention on BMI z-scores
and waist circumference was analyzed using multilevel linear
regression analyses in STATA-16. Analyses were performed on
the total sample and on each cohort separately, with data
collected at baseline, follow-up (T1) and a secondary follow-up
(T2). Longitudinal multilevel analyses were performed on the
total sample and on Cohorts A and B separately, adjusted for
baseline differences. To assess the effects of the intervention over
time, an interaction term for time was added to each model as a
categorical variable. To correct for cluster effects at the school
level and for repeated measurements within participants, a
three-level hierarchical data structure was applied. The goodness
of fit of the models were compared using the likelihood-ratio
test. For the analyses on Cohort C, a multilevel analysis was
performed, based on a two-level hierarchical data structure
(pupils within schools), adjusted for baseline differences.

Adjusted models included sex (male/female), educational
level (“learning pathway”/“profile;” see Note 1), and migration
background (no migration or Western migration background vs.
non-Western migration background). Non-Western migration
background was defined as at least one parent had a migration
background from countries in Africa, Latin-America, Asia, or
Turkey (35). Results are described as mean differences over
time with 95% confidence intervals. For outcomes concerning
physical activity and dietary behavior, descriptive statistics were
calculated using IBM SPSS Statistics 26.

Results

At the start of the FLASH intervention, all intervention
schools were acquainted and working with the integral
Dutch Healthy School approach to varying degrees, with
Schools 1-3 being further along than School 4. Detailed
information including contextual factors operating in each
school throughout the intervention is provided in Appendix II.
All schools reported having more difficulty with activities
focusing on healthy dietary behavior than with those focusing
on PA. An overview of the FLASH intervention’s impact on each
school is provided in Table 3, broken down by RE-AIM element.

Reach

e Throughout the intervention and evaluation, Reach
proved difficult to define in absolute numbers, because
this intervention was aimed at instigating desired but
unpredictable changes in the school community. Due to the
dynamic and complex nature of such systems, adjustments
were made to the operationalization in the original design
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of this study, redefining Reach as “potential reach based on
number of pupils”.

At the start of the intervention, Schools 1, 2, and 4 had
approximately 200 wvmbo-pupils each, and School 3 had
approximately 500. School 1 and 2 were comprehensive schools
with a larger potential reach of 305 pupils (School 1) and 711
pupils (School 2) in total. Stakeholders mentioned that changes
to the environment or policy changes will be aimed at the
total pupil population. Pupil numbers varied throughout the
intervention period, due to pupils leaving school and the influx
of new pupils. The number of pupils in School 1 remained
stable, while Schools 2 and 3 experienced an increase (4+35%
total/4-29% prevocational and +18% respectively) and School 4
experienced a decline (—30%).

Effectiveness

o Effectiveness was defined as impact on community capacity
and pupils’ health.

Changes in community capacity

The overall capacity score at the start of the FLASH
intervention varied between Stage 3 (vague awareness) and
Stage 4 (pre-planning) (see Figure 2). After the intervention,
the overall scores had increased to approximately Stage 5
(preparation) in all schools.

For Strategy 1 (leadership) and Strategy 2 (participatory
school culture), Schools 1 and 2 scored at approximately Stage
4 (pre-planning), with Schools 3 and 4, respectively, scoring
between Stage 3 (vague awareness) and Stage 4 (pre-planning)
at the start of the intervention. For Strategy 1 (leadership),
the end scores for Schools 1-3 had increased to between
Stage 5 (preparation) and Stage 6 (initiation), with those for
School 4 increasing to Stage 4 (pre-planning). For Strategy 2
(participatory school culture), the scores for Schools 1-3 had
increased to approximately Stage 5 (preparation), with School
4 increasing to Stage 4 (pre-planning).

For Strategy 3A (activities), the initial scores for Schools 1-
3 were between Stage 5 (preparation) and Stage 6 (initiation),
with School 4 scoring at Stage 4 (pre-planning), reflecting that
school’s starting position with the Healthy School approach.
After the intervention, all schools scored at Stage 6 (initiation).
For Strategy 3B (visibility of activities), Schools 1 and 2
scored around Stage 4 (pre-planning), and Schools 3 and 4
scored around Stage 3 (vague awareness). After the FLASH
intervention, the scores for Schools 3 and 4 had increased
to between Stage 4 (pre-planning) and Stage 5 (preparation),
while the scores for Schools 1 and 2 remained approximately
the same. For Strategy 3C (knowledge about local prevalence
to prioritize activities), the initial scores for all schools were
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TABLE 3 Overview of results based on RE-AIM elements.

School 1

School 2

School 3

10.3389/fpubh.2022.926465

School 4

Reach—school population:

School environment Comprehensive school, located
in rural area (see Appendix IT
for contextual information)

Size of schoolin N of 305 (219) in September 2016

pupils: total N (N 297 (213) in September 2017

pre-vocational) 294 (204) in September 2018
Effectiveness—change in:

Community Overall capacity change:
capacity 43— 51

Per dimension: See Figure 2
Pupils’ health & See Table 4 and Appendix I
behavior

Adoption—willingness to/from:

Strategy 1: Identifying leadership

Facilitate HSC One HSC was facilitated

continuously for the duration of

intervention.

Strategy 2: Creating a participatory school culture
Use participatory Design thinking: Yes, start of
methods Year 3

Photovoice: Yes, in Years 1
and 2

Strategy 3: Designing tailored activities

Develop action plan Yes, together with colleague,
for implementation and based on input from DT

budget session

Facilitate changes Yes, but resources limited due

for the Healthy to small size of the school

School approach

Strategy 4: Creating local networks
From local

organizations

Comprehensive school, located
in city center (see Appendix IT

for contextual information)

711 (221) in September 2016
842 (245) in September 2017
962 (286) in September 2018

Overall capacity change:
44— 4.7

Per dimension: See Figure 2

One HSC was facilitated
continuously for the duration of

intervention.

Design thinking: Yes, end of
Year 2
Photovoice: Yes, in Years 1 and

2

Yes, together with colleague,
and based on input from DT

session

Yes, but priorities shifted due to

increasing pupil numbers

Exclusively offers “profiles”
sub-stream of vmbo track, located
in city center (see Appendix II for
contextual information)

520 in September 2016

638 in September 2017

612 in September 2018

Overall capacity change:
38— 438

Per dimension: See Figure 2

One HSC was facilitated
continuously for the first two years
of the intervention. A change in
HSC took place in Year 3. The new
HSC was engaged in the

intervention for % of Year 3.

Design thinking: Yes, start of
Year 3

Photovoice: Yes, in Years 1 and 2

Yes, but the first action plan was
rejected based on limited input
from DT session and lack of
integral approach. Adjustments
were made.

Yes, by a manager and teacher.
Concerns were expressed with
regard to willingness of canteen

staff.

Exclusively offers “profiles”
sub-stream of vmbo track, located
in rural area (see Appendix II for
contextual information)

228 in September 2016

199 in September 2017

160 in September 2018

Overall capacity change:
35— 4.6

Per dimension: See Figure 2

One HSC was facilitated
continuously in Year 1. A change
of HSC took place in Year 2. The
new HSC was facilitated

continuously in Years 2 and 3.

Design thinking: Yes, end of Year 2

Photovoice: Yes, in Years 1 and 2

Yes, together with colleague, and

based on input from DT session

Yes, but with the note that certain
changes require approval of all

three schools in the building

Expert from educational organization: Role was facilitated throughout Years 1 and 2 and for 1/3 of Year 3. One person held this

position continuously. Expert from municipal health service: One person was facilitated from October through March of Year 1. A new

person was facilitated from May in Year 1 until January in Year 3. In all, the experts organized 15 coaching sessions for the HSCs, in

collaboration with the principal researchers.

Implementation—extent to which:
Strategy 1: Identifying leadership
HSC hours were HSC indicated using allocated

used weekly hours most of the time

HSC indicated using allocated
weekly hours half of the time

HSC indicated often not using
allocated weekly hours, due to

other priorities

HSC indicated using allocated

weekly hours half of the time
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TABLE 3 Continued

School 1

School 2

School 3

10.3389/fpubh.2022.926465

School 4

Other leaders were See Appendix ITI
motivated
Coaching sessions 13 out of 15 (average experience
were attended score of 8.3)

Strategy 2: Creating a participatory school culture
Community 17 participants in total: 3
participated in teachers, 1 school manager, 2
Design Thinking parents, 7 pupils, the HSC, and
sessions 1 local expert
pupils participated 2 second-year classes engaged in
in Photovoice 4 2-hour sessions
Strategy 3: Designing tailored activities
Action plan was Plan was not carried out during
carried out the intervention, but an
adjusted activity was conducted.
Additional Healthy - A second activity created in
School activities the DT session was
were set up implemented with

school resources.

Changes were made to the
school canteen and
screen-time policies aimed at
reducing sedentary behavior
were adopted.

Strategy 4: Creating local networks

Connections were - Structural contact with sports
established with organizations by the
local organizations PE teacher

- Structural collaboration with

local municipal youth team

Maintenance—willingness to maintain:
HSC role Yes, but the tasks are embedded
within the existing hours of the
care coordinator and biology
and PE teachers. No additional

funds are available.

See Appendix ITI

15 out of 15 (average experience

score of 6.9)

13 participants in total: 3
teachers, 1 team leader, 2
parents, 2 pupils, the HSC, and
1 local expert

1 second-year class engaged in 4

2-hour sessions

Plan was carried out, but the
impact remained limited due to
implementation issues

concerning reach.

Changes were made to the
nutrition policy.
- Successful existing activities

were adjusted and continued.

Willingness to facilitate
activities in the new
pre-vocational school location

was limited.

- Structural contact with sports
organizations by PE teacher,
who also uses available sports
equipment from the
Landstede Group as a
resource

- Conversation initiated with
municipality about physical
environment, but with limited

impact

Yes. The school leader is
continuing to facilitate the HSC
for 75%. To build on the lessons
learned from the intervention,
the HSC will collaborate with a

PE colleague.

See Appendix ITI

12 out of 15 (average experience

score of 7.6)

22 participants in total: 3 teachers,
1 team leader, 1 PR employee, 2
parents, 7 pupils, the HSC, and 1
local expert

7 pupils engaged in 3 1-hour

sessions

Part of the plan was carried out,

aimed largely at incidental

activities instead of structural

changes.

- A water tap was installed.

- Changes were attempted in the
school canteen and in-house

retail shop run by pupils

The school yard was re-designed

with school resources.

- Collaboration with organizations
for internships, but no
connections established with

regard to health promotion

School management in contact
with local supermarket about
waste reduction, but not about

health promotion

Yes, depending on financial
support received from the Dutch
Healthy School approach. A
Healthy School working group
consisting of teachers remains part

of the organizational structure.

See Appendix III

13 out of 15 (average experience

score of 7.5)

5 participants in total: 1 team
leader, 2 parents, 1 pupil, the HSC,

and 1 local expert

2 second-year classes engaged in 1

afternoon session

Plan was largely carried out, with
revisions necessitated by

contextual factors.

- A water tap was installed.
- Health education and a Healthy
School canteen were implemented

out in the new location.

- Collaboration initiated between
the school and neighborhood
sports coaches, but additional
support needed to make the
collaboration more profitable for

both parties

Undecided. The current HSC
remains involved with the Healthy
School approach based on financial
support received. There are no
immediate plans to appoint a
separate HSC specifically for the

intervention location.
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TABLE 3 Continued

School 1 School 2

Activities Yes. There is the intention to Yes. There is the intention to
incorporate the greenhouse address implementation issues
project into the curriculum and with regard to reach and
expand the project by communication, as well as to
establishing connections with have another trial period.
the school canteen. Budget will
still be used for standing desks.

Support from local

organizations

needed with regard to roles and responsibilities

around Stage 4 (pre-planning), and the ending scores for all
schools increasing to between Stage 4 (pre-planning) and Stage
5 (preparation).

For Strategy 4 (local networks), the initial scores for all
schools were around Stage 4 (pre-planning). The ending scores
for Schools 1, 3, and 4 reflected a slight increase to between Stage
4 (pre-planning) and Stage 5 (preparation).

Changes in the BMI, waist circumference and
health behavior of pupils

Estimated differences in BMI z-scores were small for the
total sample and remained stable over time (B-T1: —0.08,
95% CI [—0.19, 0.03], B-T2:—0.09, 95% CI [—0.21, 0.3]) (see
Table 4). The estimated difference for waist circumference
overall was.99 cm (95% CI [0.04; 1.93]) higher for pupils in
intervention schools than for pupils in reference schools, but
varied over time (B-T1: 1.40, 95% CI [0.43; 2.37], B-T2:0.13,95%
CI [—1.01; 1.27]). Estimated differences in BMI z-scores and
waist-circumference for cohorts separately showed variations
between the cohorts for both overall effect and effects over time
periods. For example, the estimated difference for the overall
effect in BMI z-scores for cohort A was —0.26 (95% CI [—0.41;
—0.11]), for cohort B.08 (95% CI [—0.12; 0.25]) and for cohort
C —0.02 (95% CI [—0.17; 0.13]).

Descriptive analyses of behavioral outcomes indicated that
water consumption in the intervention group improved from
2.3 (1.8) to 3.0 (2.1) glasses a day, while consumption in the
reference group remained stable although consumption started
at a higher level [T1: 2.7(1.8), T4: 2.8(1.8)]. In both groups,
adherence to the Dutch standard for physical activity improved,
with the intervention group increasing from 4.8 (1.9) days a
week to 5.7 (1.9), and the reference group increasing from
5.1 (1.9) to 5.7 (1.9) days a week. Other outcomes (e.g., fruit
and vegetable consumption; snacking behavior; attitude) were
similar over time for both groups, as presented in Appendix I.
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School 3 School 4

Partly. School leaders made budget ~ Yes. There is the intention to make

available to provide new pupils the staircase challenge an annual
with water bottles. The biology event. The biology teacher and the
teacher showed motivation to care and welfare teacher are
continue with curriculum discussing the possibility of
adjustments. extending this with the new

curriculum.

Educational organization: Limited, due to organizational changes Municipal health service: Willing, although training and additional

time are needed Other organizations for advisory board: Recognition of the benefits of a community-based approach, but clarity is

Adoption and implementation

e Adoption and implementation processes were running
simultaneously during this intervention. In the original
design of this study, adoption was seen as a one-
moment decision. However, throughout the intervention
adoption turned out to be an ongoing process and was
supported by the guidance schools received. Therefore,
we redefined adoption from the original design as “the
willingness to work on capacity-building strategies based
on intervention inputs”. The implementation process was
not an independent activity of the school community, but
was supported by the local experts, principal researcher and
the inputs of the intervention (e.g., start-up budget). Hence,
implementation was redefined as “the extent to which
intended actions about each capacity-building strategy
were implemented”. Adoption and Implementation were
also more specifically defined for each strategy.

Strategy 1: Leadership
e Adoption: facilitation of an individual as HSC.
e Implementation: available hours to HSCs, ability to
motivate community members for leadership roles,
individual and group coaching for HSCs.

Three schools had an HSC throughout the FLASH
intervention. In School 3, no HSC was available for the last 3
months. In Schools 3 and 4, the HSC role was transferred to a
different person, due to shifting teaching responsibilities. The
HSCs reported that the intervention had influenced the way in
which they implemented their leadership role. Instead of simply
organizing health-promotion activities, their responsibilities
shifted toward bringing people together, as they perceived this
to be helpful in creating ownership. They remained hesitant to
ask colleagues, parents, and pupils to take on leadership roles,
due to the anticipated additional work pressure and limited
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FIGURE 2
Changes in community capacity per intervention school.

resources to ease this pressure. For this reason, they were
more inclined to seek opportunities within existing leadership
structures. The HSCs tried to involve parents and pupils
through the existing councils, and they relied on responsible
colleagues for entry into these bodies. To inspire other colleagues
for leadership roles, the HSCs first turned to those who
were already fulfilling health-related tasks (e.g., PE or biology
teachers). They also initiated connections with leaders on other
societal topics that were important within the school (e.g.,
climate change).

The experts organized 12 coaching sessions, in collaboration
with the researchers. Overall, the HSCs reported having gained
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greater confidence in their changing roles as a result of
these sessions, and they were particularly appreciative of the
interaction with other HSCs. The coaching sessions allowed
them to discuss difficulties that they had experienced in
motivating leaders and facilitating participation, in addition to
obtaining input on how to address difficulties, based on the
experiences of others in similar situations. Detailed information
on how the individual HSCs experienced their impact on
creating leadership during the FLASH intervention is provided
in Appendix III.

In addition to coaching sessions, HSCs mentioned that
having more in-depth conversations with school leaders about
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TABLE 4 Estimated differences in BMI z-scores and waist circumference between pupils of intervention and reference schools.

Crude Adjusted”

B 95% CI p-Value B 95% CI p-Value
Total sample
BMI z-scores (N = 460)
Baseline—T1 —0.08 [—0.19; 0.03] 0.159 —0.08 [—0.19;0.03] 0.142
Baseline—T2 —0.09 [—0.21; 0.04] 0.172 —0.09 [—0.21; 0.03] 0.155
Opverall effect —0.09 [—0.21; 0.02] 0.112 —0.09 [—0.19; 0.02] 0.096
Waist circamference (N = 441)
Baseline—T1 1.36 [0.41;2.31] 0.005 1.40 [0.43; 2.37] 0.005
Baseline—T2 0.07 [—1.05; 1.20] 0.898 0.13 [—1.01; 1.27] 0.821
Overall effect 0.93 [0.05;1.82] 0.039 0.99 [0.04; 1.93] 0.040
Cohort A?
BMI z-scores (N = 152)
Baseline—T1 —0.22 [—0.38; —0.06] 0.006 —0.23 [—0.39; —0.08] 0.003
Baseline—T2 —0.27 [—0.44; —0.10] 0.002 —0.28 [—0.45; —0.11] 0.001
Overall effect —0.25 [—0.40; —0.10] 0.001 —0.26 [—0.41; —0.11] 0.001
Waist circumference (N = 149)
Baseline—T1 2.18 [0.29; 4.07] 0.024 2.16 [0.34; 3.97] 0.020
Baseline—T2 1.84 [—0.07; 3.75] 0.060 1.79 [—0.05; 3.64] 0.057
Opverall effect 1.95 [0.09; 3.80] 0.040 1.91 [0.16; 3.66] 0.032
Cohort B¢
BMI z-scores (N = 166)
Baseline—T1 0.05 [—0.16; 0.28] 0.591 0.06 [—0.16;0.28] 0.591
Baseline—T2 0.08 [—0.13;0.30] 0.453 0.08 [—0.13;0.30] 0.454
Overall effect 0.08 [—0.12;0.27] 0.455 0.08 [—0.12;0.28] 0.455
Waist circumference (N = 145)
Baseline—T1 1.65 [—0.15; 3.47] 0.073 1.70 [—0.01; 3.41] 0.051
Baseline—T2 —1.11 [-2.90; 0.67] 0.222 —~1.08 [-2.76;0.61] 0.211
Overall effect 0.37 [—1.18; 1.93] 0.639 0.44 [—1.06; 1.95] 0.563
Cohort C*
BMI z-scores (N = 142)
Baseline—T1 —0.04 [—0.20; 0.12] 0.623 —0.02 [—0.17;0.13] 0.775
Waist circumference (N = 147)
Baseline—T1 —1.04 [-4.11;2.03] 0.506 —1.14 [-3.63;1.36] 0.372

“Adjusted for sex, educational level and migration background.

bMeasurement rounds were conducted as follows: Baseline measurement in 2016, T1 in 2017, T2 in 2018.

“Measurement rounds were conducted as follows: Baseline measurement in 2017, T1 in 2018, T2 in 2019.

dMeasurement rounds were conducted as follows: Baseline measurement in 2018, T1in 2019.

their responsibilities in the process of creating a Healthy
School and the need for their support to maintain the Healthy
School had a positive impact on their leadership position. This
provided them with more grounds to ask other colleagues to
support the creation of a healthy school community. At the
same time, the HSCs also experienced a lack of consistency
in school leadership throughout the intervention, noting that
changes in leadership are always accompanied by uncertainty
regarding whether the new leader will be supportive of the
Healthy School.
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Strategy 2: Participatory school culture
e Adoption: the use of participatory methods.
e Implementation: the participation in Design Thinking
and Photovoice.

Although all of the intervention schools used the
participatory methods of Photovoice and Design Thinking, they
adopted these methods differently (Table 3). Photovoice was
applied to promote a participatory school culture among pupils.
Based on experiences from the first year of the intervention that

frontiersin.org


https://doi.org/10.3389/fpubh.2022.926465
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

van Dongen et al.

indicated that Photovoice could be used as a conversation starter
in the curriculum as long as it was applied to a specific issue,
the HSCs chose to apply it to engage pupils in designing an
attractive physical environment that promotes healthy choices.
In Schools 1, 2, and 4, this method was implemented in one
or two second-year classes, each with approximately 25 vmbo-
pupils during the second year of the intervention. Teachers
and HSCs in these schools were particularly appreciative of
the creativity and flexibility of Photovoice and the ideas that it
generated for potential changes in the physical environment.

In collaboration with the local expert, the HSCs organized
Design Thinking sessions. These sessions were attended by
a number of colleagues, pupils and parents, but no support
staff members (e.g., canteen employees) were willing to attend.
Participant recruitment was most successful through using
the informal network, presenting the work of pupils (e.g.,
Photovoice results), and providing incentives (e.g., offering a
healthy meal). For example, in School 1, the HSC motivated
people to join the Design Thinking session by serving healthy
foods that pupils had prepared during a cooking workshop.

Strategy 3: Designing and implementing
tailored health-promotion activities
e Adoption: creation of an action-plan based on Design
Thinking session and initiation of new activities.
e Implementation: following through on action-plans and
initiation of Healthy School activities.

During the Design Thinking sessions, stakeholders came
up with multiple ideas for designing tailored health-promotion
activities based on information gathered during interviews
and Photovoice regarding the needs of the communities,
and baseline information regarding the health behaviors of
pupils. For implementation experiences per school regarding
activities, see Appendix III. For example, stakeholders in School
2 prioritized the issue of many pupils going to a nearby
supermarket to purchase unhealthy snacks. The school was open
to improving their healthy canteen to make it a more attractive
option for pupils. Stakeholders proposed a solution involving the
introduction of a system of punch cards that parents could buy
for their children, thereby providing pupils with easier and less
expensive access to healthier options in the school canteen, as
compared to the supermarket. After a session, all of the HSCs
and one or two colleagues created concrete action plans based
on the ideas proposed by stakeholders. The local experts and
researchers particularly encouraged the HSCs and colleagues
to use evidence-based intervention strategies and to include a
communication plan to address visibility.

Schools carried out their action plans in the second half of
the third intervention year. They were particularly successful in
implementing activities that related to education or the physical
environment. Examples included organizing a staircase-relay

Frontiersin Public Health

15

10.3389/fpubh.2022.926465

(School 4) and developing biology lessons about growing your
own produce (School 1). The HSCs, teachers, and support staff
members expressed that they had found it difficult to implement
policy activities, as they had not felt that they had any mandate
on overall school policies and the allocation of resources (e.g.,
money or time). In addition, stakeholders in Schools 1 and
2 mentioned that they had been unsure of how to increase
visibility. In contrast, public-relations (PR) employees in Schools
3 and 4 had become involved by sharing news bulletins on their
schools’ communication platforms. For example, in School 3, the
PR employee had prepared a news bulletin on social media when
pupils received water bottles on World Water Day.

Strategy 4: Local networks
e Adoption: the availability of local experts and organization

of coaching sessions.
collaborations with

e Implementation: initiated

local partners.

Throughout the FLASH intervention, it became evident
that the HSCs assigned less priority to setting up local
networks. Although they increasingly saw themselves as playing
a mediating role between the local community and the school
community, they did not feel ready to utilize these networks,
and they were reluctant to approach possible partners, due
to limited self-efficacy. All of the HSCs called upon PE
colleagues to help them initiate collaborations with local sports
clubs, as these teachers often had existing connections. Most
of the other organizations that HSCs identified as potential
partners were municipal institutions (e.g., youth services or
spatial planning committees), but not local food retailers.
Multiple stakeholders in Schools 1 and 4, both of which are
located in small municipalities, reported successful partnerships
with combination youth/health professionals (School 1) and
care/sports coordinators (School 4). The HSCs in Schools 2
and 3, both of which are located in larger municipalities, were
reluctant to initiate such collaborations, based on previous
experiences in which such efforts had been time-consuming,
difficult to maintain, and yielded little reward.

Maintenance

e Maintenance was defined as the extent to which
stakeholders

community-based approach.

intent to continue working with a

According to the experiences of stakeholders throughout
the FLASH intervention, prior to the intervention, they
had been more focused on organizing activities within each
pillar of the Dutch Healthy School approach, paying less
attention to setting up strong capacity-building processes.
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At the end of the intervention, stakeholders seemed to be
more knowledgeable about why an integral approach and the
involvement of more people offers greater potential than simply
trying to meet the criteria of a particular Healthy School
theme. Nonetheless, stakeholders in all schools agreed that
the process of building community capacity takes time. In
order to continue building capacity, the continuation of the
HSCs role, as a linking pin and catalyst for the capacity-
building process was considered essential. The HSCs and
school leaders in all schools were searching for ways to
continue this role without the additional FLASH hours after
the end of the intervention. HSCs and other stakeholders
involved in Healthy School activities expressed a need for
continued support from experts in order to professionalize their
leadership roles. For example, they reported needing support in
finding ways to implement participatory methods into crowded
curricula, ensuring proper representation of the community
during participation, and identifying opportunities to start
collaborations with food providers or municipal partners.
Maintenance interviews with the local experts and managers
of the municipal health service indicated that some aspects of
the FLASH intervention (e.g., Photovoice, Design Thinking,
coaching HSCs) have the potential to be embedded into existing
tasks of supporting schools with the Dutch Healthy School
approach. Proper training and time are important conditions to
achieving this potential. Health promotion added that they also
need to raise awareness of their own existing networks so that
they can fully support in creating a Healthy School.

Discussion

This study evaluated the impact of the FLASH intervention
on community capacity, capacity-building processes, and the
BMI and waist circumference of adolescents in four intervention
schools. Community capacity improved across all intervention
schools, but improvements varied between schools and between
capacity-building strategies. Particular improvements were
observed in terms of Strategy 1: leadership going from
“vague awareness /“pre-planning” to between “preparation”
and “initiation”, Strategy 2: participatory school culture going
from “vague awareness”/“pre-planning” to “preparation”, and
Strategy 3A: the implementation of tailored activities supported
by the community going from “preparation” to “initiation”.
Limited increases were observed with regard to improving
Strategy 3B: the visibility of activities (“vague awareness”/“pre-
planning” to “pre-planning”), Strategy 3C: knowledge about
local prevalence to prioritize activities, and Strategy 4:
local networks (both from “pre-planning” to between “pre-
planning and “preparation”). Building community capacity was
experienced as a process that takes time. Having an appointed
HSC was deemed essential for initiating processes of change
and evoking participation. It was also noted, however, that
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HSCs needed to grow into their new leadership roles. All of
the schools took important first steps in creating a healthy
school community in which stakeholders have a sense of
ownership. Results concerning BMI and waist circumference
showed varying results with only small changes on BMI z-scores
and inconsistent changes on waist circumference over time and
between cohorts.

To our knowledge, only a few studies have used the CRC
method to monitor change in community capacity to assess the
impact of community-based interventions (15, 36, 37). Similar
to FLASH, the interventions involved in these studies were
aimed at strengthening collaborations and promoting ownership
and resulted in similar increases in community capacity, with
particular improvements in leadership. Comparable to these
studies, the FLASH schools started the intervention with an
overall capacity score between the vague awareness and pre-
planning stages of readiness and increased to approximately
the preparation stage over a three-year period. The finding
that none of the schools increased to a capacity score above
the initiation stage on any of the capacity-building strategies
highlights the fact that the school communities might require
more time or may need more support to structurally embed their
efforts (15, 36, 37).

In line with other studies, we observed the most notable
improvements in leadership (15, 36, 37). An essential element
of the FLASH intervention was that HSCs were provided
with time, which enabled them to take on a leadership role.
This finding is in line with the advice of the Dutch Health
School approach to spend (part of) a funding impulse that all
Dutch schools can apply for on a similar task. Stakeholders in
intervention schools responded well to the focus on building
leadership as a first action for building a healthy school
community. This finding is in line with previous research
that concluded that knowledgeable, skilled and motivated
leaders are key facilitators for sustainable implementation of
public health interventions at school (8, 38). The results of
this study indicate that both time and effort are required
to build leadership within a community-based approach. The
appointment of HSCs who adopt a capacity-building approach
toward creating healthy school communities provides a linking
pin between stakeholders and structures within the schools’
dynamic context, in addition to serving as initiators of change.
Given that the role may require a professional identity other
than that of a teacher (39), HSCs need time to grow into this
changing role. Experiences throughout the FLASH intervention
suggest that it is especially important to be able to recognize
opportunities within the wider context of a school (e.g., seeking
collaborations on topics such as climate change), in addition
to being able to act on these opportunities in a creative and
flexible way. These experiences are in line with developments
in the Schools for Health in Europe network, in which
attention to the complexity of navigating the context is gaining
momentum (40).
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We also observed improvement in a participatory school
culture. Our results suggest that enabling community members
to share their ideas; keeping participation accessible, easy, and
fun (e.g., through Design Thinking sessions); and giving a voice
to community members contributed to a sense of ownership
over the Healthy School. The experiences of stakeholders
highlighted the reciprocal process of building this strategy.
When participation is facilitated, activities are better received by
community members, and this promotes positive awareness of
the Healthy School and the willingness for further participation
in the continuous developmental process of a Healthy School.
Moreover, as demonstrated by our findings and emphasized in
previous studies, it is imperative to have top-down support from
members of the management, who set an example for the school
culture to build this strategy (41, 42).

Concerning the implementation of health-promotion
activities, we observed that schools mainly prioritize activities
that they consider feasible and relatively easy or familiar to
implement and that cause little discussion among community
members. They do not necessarily consider whether activities
are theoretically sound or evidence-based. To achieve behavioral
change among pupils and improve health, it is important to
assist schools in their efforts to obtain support for less popular,
but evidence-based activities (43). At the same time, many
studies have indicated that the evidence-based interventions
that are available are not structurally adopted or followed
with a high level of fidelity, such that they have only a limited
impact on health behaviors (44-46). Although the Dutch
Healthy School approach advocates the use of evidence-based
interventions, it can be useful to let stakeholders prioritize fun
but less evidence-based activities when schools are still in a stage
of readiness where they are still working to improve awareness
on healthy physical activity and dietary behavior.

We observed limited improvements in the local network
strategy, as stakeholders were uncertain about their role to build
networks. Previous studies have found mixed results on this
strategy (15, 36, 37). However, these studies focused mainly on
helping communities to apply for additional grants, unlike the
FLASH intervention where we aimed at encouraging schools to
build local and national partnerships that fit within the existing
Dutch Healthy School approach. Given that the HSCs were still
growing into their role of bringing people together within the
school, they did not assign high priority to the complex process
of creating networks around the school. Ideas for how local
organizations in the fields of public health and education could
offer support to schools varied between organizations.

The impact of the FLASH intervention on adolescent’s
BMI and waist circumference as secondary outcomes showed
varying results and estimated differences between intervention
and reference group were small. Particularly differences between
both groups in waist circumference seemed inconsistent over
time and between the different cohorts. We observed similar
patterns in pupils behavior and attitudes in both groups.
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Because this intervention took place in real-life practice, schools
in the reference group were allowed to implement health-
promotion activities under the regular Dutch Healthy School
approach. This may have had an effect on the difference found
in anthropometric measures and lifestyle behaviors of pupils
between groups. Additionally, this intervention specifically
focused on the school community, whereas lifestyle behaviors
of pupils are also influenced by activities outside the school
setting, for example in the neighborhood or at sport clubs
(47). Moreover, this study showed that the process of building
community capacity among stakeholders takes time. Therefore
it may have been too early to expect clear changes in behaviors
and anthropometric measures of pupils within the study
period. We did not collect information on pubertal stage
and as this is strongly related to body adiposity, this could
also have contributed to the inconsistent differences found in
waist circumference between groups and between cohorts (48).
Furthermore, the magnitude of measurement error in waist
circumference has been reported to be varying (49).

Strengths and limitations

One strength of this study is that it was performed in real-
life practice. The process of building community capacity, as
well as the evaluation of these processes, followed an adaptive
approach to enable changes in the system to be captured and
accommodated, and to allow for feedback, adjustments and
emergent outcomes (22). We collected information on outcomes
regarding the effectiveness of the FLASH intervention, on
day-to-day processes, and on contextual factors that influence
schools in practice. Because this approach allowed for the
complexity of real-life situations, our study is consistent with the
line of realistic evaluation (50, 51). The mixed-methods design
(i.e., triangulation) and structured use of the RE-AIM elements
helped to provide a true and complete picture of the impact of
the FLASH intervention in complex real-life settings. Alongside
the strengths of this study, it is important to acknowledge
the subjective nature of assessing community capacity. We
minimized this subjectivity by using two researchers to score
interviews, each of whom kept a reflective diary in order to
discuss potential subjective views. These reflections were also
checked against the experiences that HSCs and local experts
recorded in journals and meetings. In accordance with the
CRC method we conducted between six and eight in-depth
interviews per school (21, 29). Nevertheless, it could be that the
participants responses still did not provide a complete picture
of the community’s readiness for change. We did include a
diverse selection of key-stakeholders in different roles which
helped obtain a multi-faceted picture of the process of capacity-
building. Moreover, the rich data material contributed to a broad
understanding of the specific community characteristics and
dynamics. Although some efforts are being made to create an
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online validated questionnaire for the CRC method (52), these
developments cannot yet be applied in the Dutch context. Given
that our results demonstrate the promising impact of building
community capacity, we recommend further research on how
the principals of capacity building can be incorporated into the
existing Dutch Healthy School approach, as well as on how a
validated online tool could be developed for the Dutch context.

We evaluated the impact of the FLASH intervention at the
school level (i.e., changes in community capacity) and at the
individual level (i.e., pupils’ BMI and waist circumference). It
is important to note the limited number of schools and of
pupils participating and the quasi-experimental study design. As
is common in these types of studies (53, 54), we encountered
challenges when involving vmbo-pupils in this effectiveness
study (including obtaining parental consent). Additionally, we
applied a quasi-experimental approach without randomization
of schools, which might have resulted in residual confounding
for the individual level outcomes.

Implications for practice and research

This evaluation study contributed to a better understanding
of the complexity of implementing health promotion in the
whole school system, and demonstrate that contextual and
dynamic processes, such as abrupt changes in pupil numbers
or municipality plans for the physical environment, determine
the implementation of the Healthy School approach. In order
to support schools in the implementation of an integral
whole-school approach, an important step for the sustainable
implementation of the international Health Promoting School
approach might be to concentrate on teaching stakeholders how
to navigate these processes in and around their organizations.
As indicated by our results, the focus on building community
capacity and creating a broadly supported healthy school
community helped schools to become more aware of their
own contexts and dynamics, in contrast to a focus on
whether an intervention (evidence-based or otherwise) is
delivered as intended (55). This is also in contrast to the
regular Dutch Healthy School approach where often only one
stakeholder focusses on executing health-promotion activities.
Stakeholders deemed the presence of a central coordinator
charged with connecting people and opportunities within a
school community essential to building community capacity,
and they therefore suggested that this role should be structurally
embedded in school policies. Given the finding that this role
was new for the HSCs, future studies should focus on how
to empower and support HSCs in this new role. In addition,
further exploration of the role of local health-promotion
professionals for supporting schools in their efforts to build
community capacity would be worthwhile, particularly about
the creation of local networks and the adaptation of evidence-
based interventions to the local context. Stakeholders in this
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study looked at building local networks as an afterthought, while
this could potentially also be a promising starting point to make
schools feel more supported. It is therefore important to start a
dialogue about who can take up which role around the school to
best support schools in becoming a Health Promoting School.

Conclusion

The results of this study highlight the potential of building
community capacity to create healthy school communities
which eventually might lead to a healthier body composition
of pupils. Results also indicate that building community
capacity is a highly dynamic and contextual process in which
stakeholders must become acquainted with new leadership
roles and responsibilities. In order to navigate this process,
schools need support with improving communication, setting
up local networks, and sustaining capacity-building efforts in
school policy.
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