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ABSTRACT

Introduction The Happy Healthy Active Children (HHAC)
initiative is a multicomponent community-based initiative
aimed at promoting physical activity, food literacy

and nature literacy among children in early childhood
kindergarten and primary school settings. Developed in
collaboration between Activity Experts and Community
Stakeholders, HHAC integrates thematic activities (Play,
Nature, Food) across kindergartens, schools and the
broader community. The initiative responds to growing
concerns about declining physical activity levels,
insufficient contact with nature and poor dietary habits

in childhood, factors known to influence long-term

health and well-being. This protocol outlines the design,
implementation and planned evaluation of the HHAC
initiative.

Methods and analysis HHAC is carried out within the
long-term strategic initiative Tingbjerg Changing Diabetes.
Following the Supersetting approach, HHAC addresses
inequity in health by mobilising resources across local
settings (kindergartens, schools and the local community
arenas) and population groups (children, parents, staff and
other community members) to develop and implement
contextually relevant activities promoting outdoor play,
cooking and nature experiences. Activities are evaluated
using a within-subject design in kindergartens, while

in schools a quasi-experimental design with matched
control groups is applied. Data is collected at baseline and
follow-up through accelerometry, validated questionnaires
and structured observations. Primary outcomes include
physical activity levels, food literacy and nature literacy.
Analyses apply linear mixed-effects models to account for
repeated measures and clustering at the institutional level.
The evaluation also investigates implementation processes
and context-mechanism configurations through a
comprehensive realist evaluation. This includes developing
a programme theory, conducting interviews with children,
parents, staff and other local stakeholders and participant
observations aiming to explore experiences and the
mechanisms through which the activities contribute to

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The initiative is implemented across multiple set-
tings—kindergartens, schools and local community
settings—providing high ecological validity and ac-
commodating everyday conditions for families.

= Activities are co-developed with Community
Stakeholders, including educators, health profes-
sionals, parents and municipal representatives,
enhancing contextual relevance and supporting
long-term sustainability.

= The study combines quantitative and qualitative
methods, allowing for both outcome measurement
and in-depth exploration of mechanisms, imple-
mentation processes and contextual influences.

= The study targets disadvantaged neighbourhoods,
which require extra efforts and resources to ensure
recruitment and reduce risks of stigmatisation.

= The study is limited to selected disadvantaged
neighbourhoods in Copenhagen, which may reduce
the generalisability of findings to other sociocultural
or geographical settings.

changes in behaviour and well-being. All data will be
analysed and condensed for a model for transferability.
Ethics and dissemination Findings will be disseminated
through peer-reviewed journals, conference presentations
and public engagement activities targeting educators,
policymakers and health professionals. The intervention
materials will also be made freely available to support
broader implementation. The study procedures were
registered and approved by The Capital Region’s centre
for data reviews ‘Videnscenter for Dataanmeldelser’
(Reference: P-2023-14277). All procedures were carried
out under relevant regulations and guidelines. Written
information about the study was given to all school
principals, teachers and parents/guardians before the start
of the study, and written informed consent is obtained
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from all legal guardians of all participants in their native language prior to
child enrolment.

INTRODUCTION

Childhood overweight and obesity affect more than
390 million children and adolescents worldwide. The prev-
alence has surged in recent decades, leading the WHO to
classify childhood obesity as a major public health chal-
lenge of the 21st century.' In Denmark, 12% of children
aged 6-7 years and 18% of children aged 14-15 years
are overweight or obese.”> A major contributing factor to
the development of childhood overweight and obesity
is insufficient physical activity.” Physical activity plays a
critical role in developing motor skills in childhood and
promoting lifelong active living.* However, only 26% of
Danish children aged 11-15 years meet the recommended
daily minimum of 60min of moderate-to-vigorous phys-
ical activity.” Childhood obesity has severe implications for
children’s physical and mental well-being. Children with
obesity are more likely to experience lower quality of life,
reduced self-esteem and social stigmatisation, including
bullying.”® The Danish Council for Health Promotion
and Disease Prevention has reported a significant decline
in children’s well-being in recent years.

Childhood overweight and obesity is unevenly distrib-
uted across socioeconomic population groups.” In
Denmark, the prevalence of overweight is notably higher
among socioeconomically disadvantaged groups with
a two to three times higher prevalence among children
from families with low income and education levels, unem-
ployment and non-Danish ethnic backgrounds compared
with peers from high income families.'”'" Research shows
that children from low socioeconomic backgrounds are
generally less likely to participate in organised leisure
activities, engage in lower levels of physical activity and
experience lower levels of well-being compared with
children from more privileged backgrounds.'*™* This is
especially evident in socially disadvantaged neighbour-
hoods."” '°

Multicomponent, settings-based initiatives have proven
effective in addressing wicked problems like inequity in
health and health behaviour as it mobilises local resources
and works to ensure bottom-up context-sensitive activities
based on the needs and interests of local communities.'” '®
Research shows that in complex interventions, lasting
change across settings is best accomplished through
value-based and trusting partnerships.'* However,
there remains a significant knowledge gap regarding how
to effectively work with structural changes at commu-
nity level to promote active living in everyday life for
families with children. Strategies that prove effective in
experimental set-ups often fail to translate into everyday
life."” *** With the ever-persisting challenges of inequity
in health, there is a pressing need to test and evaluate
such approaches and to build and share knowledge about
how to transfer learnings and approaches from one
setting to another.”

Happy Healthy Active Children (HHAC) is a settings-
based initiative that aims to promote health and
well-being across settings in disadvantaged urban neigh-
bourhoods in Copenhagen, Denmark. HHAC specifically
aims to promote active living among children aged 3-9
years through outdoor activities focusing on play, food
and nature. HHAC engages primary schools, after-school
clubs, kindergartens, leisure associations and parents in
joint efforts to develop and implement activities across
settings in two physically connected neighbourhoods.
Activities are co-created with and for children, their
parents, institutional staff and other local Community
Stakeholders to ensure local ownership and contextual
and cultural sensitivity.?’ ? Through this collaborative
approach, children and parents are to (re)discover the
value of playing together, exploring nature and engaging
socially with food and meals.

This paper aims to describe the HHAC initiative,
including strategies for developing and implementing
activities across settings targeting a diverse population
group. The protocol also describes the HHAC evaluation
strategy combining realist evaluation and effectiveness
evaluation.

METHODS

Strategic framework of HHAC

HHAC is carried out within the long-term strategic initia-
tive Tingbjerg Changing Diabetes (TCD)."” TCD is a
community-based health promotion initiative addressing
social determinants of health and health inequities in the
disadvantaged neighbourhoods of Tingbjerg and Husum,
Copenhagen, Denmark. TCD is based on prior experience
and research on community participation emphasising
the benefits of power sharing, long time frames, higher
resourcing costs and long-term partnerships.'? *® Previous
activities of TCD include family cooking classes, collabo-
ration with local farms, community gardening projects,
integrated diabetes interventions and various volunteer
initiatives, all aimed at enhancing social engagements
and promoting health and well-being.'? ***

To address health disparities and prevent type 2
diabetes, TCD uses the Supersetting approach as its
foundational strategy.'” The Supersetting approach is
a strategic framework that ‘strives to attain synergistic
effects through coordinated engagement of multiple
stakeholders in multiple settings to mobilise local
resources and strengthen social networks for collec-
tive community action’."” The Supersetting approach
does not prescribe specific activities, settings or popu-
lation groups to be targeted, but rather guides action
to promote community mobilisation and collaboration.
The Supersetting approach is guided by the following
principles: (1) integration, to ensure that activities are
implemented through coordinated action across the
boundaries of specific settings, (2) participation, to
ensure that people are motivated to take ownership of
processes of developing and implementing activities,
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(3) empowerment, to ensure that people acquire skills
and competencies to express and act on their visions
and aspirations, (4) context-sensitivity, to ensure that
everyday life challenges of citizens and professionals are
acknowledged and considered when developing and
implementing activities and (5) knowledge, to ensure
that scientific knowledge is produced from action and
used to inform action.?’

With an emphasis on these principles, the Superset-
ting approach underscores its potential ‘as a strategy
for community-based health promotion and type 2
diabetes prevention in socially, culturally and ethnically
diverse neighbourhoods’." Following the Supersetting
approach, HHAC addresses inequity in health by mobil-
ising resources across local settings (kindergartens,
schools and the local community arenas) and population
groups (children, parents, staff and other community
members) to promote social development, health and
well-being.*’*

HHAC objectives

The overall objective of HHAC is to promote health and

well-being among children aged 3-9 years living in the

disadvantaged neighbourhoods of Husum and Tingbjerg
in Copenhagen, Denmark.' * Specific objectives are the
following:

1. To promote active and healthy living among children
and their parents through outdoor activities related to
play, nature and cooking.

2. To build capacity and competencies of professional
practitioners and families to promote sustainability of
activities.

3. To develop a model of transferability of effective inter-
vention components.

HHAC settings

Tingbjerg and Husum are neighbouring neighbourhoods
located northwest of Copenhagen housing residents with
ethnically and socially diverse backgrounds.” The area is
characterised by substantial ethnic diversity, with 74.3%
of residents having an immigrant background compared
with 10.1% in the general Danish population.”” This
diversity contributes to a rich array of cultures, languages
and traditions. The neighbourhood is also considered
socially vulnerable, with lower employment rates (81.4%
vs 91.4%) and educational attainment (50.1% vs 72.7%)
compared with national averages.” ** Furthermore, the
area is characterised by substantially higher prevalence
rates of diabetes and other chronic diseases compared
with other parts of Copenhagen.2 %

These demographic and health disparities underscore
the relevance of the HHAC initiative, which aims to
promote physical activity, food literacy and nature literacy
among children and families through community-based
health promotion. By addressing health behaviours early
in life and strengthening local and social environments,
the initiative seeks to contribute to long-term reduc-
tions in health inequalities and diabetes-related risks in

disadvantaged urban communities. TCD has worked in
Tingbjerg since 2015 and in Husum since 2023.

HHAC targets the following central settings in the
neighbourhoods: all seven kindergartens and three
primary schools, including their affiliated after-school
clubs, as well as other local community settings such as
the library, culture centres, green spaces, sports clubs and
leisure associations.

HHAC target groups

HHAC’s primary target group is all children aged 3-9
years enrolled in the involved kindergartens or primary
schools. HHAC includes approximately 350 children
aged 3-5 years in the kindergartens and 850 children
aged 6-9 years in the primary schools. Secondary target
groups include staff from the involved kindergartens
and schools, as well as parents of the targeted children.
In relation to staff and parents, the focus is on building
capacity and competencies in play-based, nature-based
and food-based activities, aiming to strengthen the imple-
mentation of activities.

HHAC partners

The HHAC partnership consists of Community Stake-
holders, Activity Experts and Research Partners. A
description of the partners and their roles in HHAC is
shown in table 1.

The HHC governance structure

HHAC is organised around a Coordination Group of part-
ners with a shared working space in the local community
settings of Tingbjerg and Husum (figure 1). The group
consists of representatives from all partner organisations
except kindergartens and schools with whom the Coor-
dination Group has meetings on an ad hoc basis. The
group meets every 2weeks to develop, discuss and eval-
uate initiative activities. The group also provides adminis-
trative, logistical and practical support to each other. To
make room for practical and logistical planning related to
activities in institutions, an Activity Group comprising the
three Activity Experts and the project coordinator meets
every 2weeks to evaluate activities and safeguard their
coherence and integration. The Coordination Group
and Activity Group are directed by a Steering Committee
comprising decision-makers from each partner organisa-
tion. A project coordinator has been appointed by Steno
Diabetes Center Copenhagen (SDCC) and is responsible
for coordinating activities and delegating tasks within the
Coordination Group. Similarly, an evaluation coordinator
from SDCC is responsible for the planning and coordina-
tion of evaluation activities within the Research Group.

The conceptual framework of HHAC

The conceptual framework of HHAC is shown in figure 2.
It highlights how the initiative fosters joint action by
engaging children, parents, staff and the local commu-
nity in co-creating play, food and nature activities. The
illustration also displays the importance of building
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Table 1 The Happy Healthy Active Children partnership

Category Partner Description Role in the intervention
Community Stakeholder  Kindergartens and primary ~ Seven kindergartens and three  Ensuring communication and
schools in Husum and primary schools with deep dialogue with children, parents
Tingbjerg knowledge of everyday life in and staff. Co-develop and
these settings. implement activities in their own

institutions, both during and after
the intervention.

Community Stakeholder  Social Housing Association Leads social development in Identifying and mobilising
of Husum and Tingbjerg the neighbourhoods. Long- residents and other community-
standing experience with based stakeholders; acting as

local engagement and project gatekeepers to community spaces.
development.

Activity Experts The Danish Society for NGO promoting nature and Co-develop and lead nature-
Nature Conservation environmental protection, and focused activities.
public access to nature.
Activity Experts Gerlev Center for Play and NGO promoting play and Co-develop and deliver play-based
Movement movement culture in Denmark.  activities.
Activity Experts Copenhagen Hospitality Public educational institution Co-develop and lead food and
College offering training in food and cooking-related activities.
cooking. Active in Tingbjerg
since 2018.
Research Partner Steno Diabetes Center Research institution focused Leading coordination and
Copenhagen on community-based health evaluation of intervention activities
promotion. Active in Tingbjerg across themes and settings.
since 2015.
Research Partner Center for Clinical Research Research institution specialising Leading quantitative data
and Prevention in preventive health research. collection and analysis related to

physical activity measurements.

NGO, non-governmental organisation.

Steering Committee

Copenhagen Hospitality College, The Danish Society for
Nature Conservation, Gerlev Centre for Play and
Movement, The Social Housing Associations,
Kindergartens, Schools, Steno Diabetes Center
Copenhagen

Coordination Group

Copenhagen Hospitably College, The Danish Society for
Nature Conservation, The Social Housing Associations,
Steno Diabetes Center Copenhagen

Activity Group Local Committee Group

Research Group

Copenhagen Hospitality College, The Danish
Society for Nature Conservation, Gerlev Centre
for Play and Movement, Kindergartens,
Schools, Steno Diabetes Center Copenhagen,

Social Housing Associations,
Steno Diabetes Center Copenhagen

Centre for Clinical Research and Prevention,
Steno Diabetes Center Copenhagen

Figure 1 Organisational diagram of Happy Healthy Active Children.
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Figure 2 The conceptual framework of Happy Healthy Active Children.

competencies with staff, parents and Community Stake-
holders to promote sustainability of the initiative.

HHAC works with different types of activities tailored
to different target groups and contexts. To ensure that
partners are aligned and that activities are relevant to
beneficiaries and embedded in the local contexts, all
partners are involved in the co-creation of activities. This
entails strong and sustained ties between partners as well
as continuous involvement of potential new stakeholders
in the local community.

The HHAC initiative

HHAC phases

The HHAC initiative runs from January 2023 to
December 2025 (3 years) and is structured into the
following three phases: (1) a 6 months preparation phase
involving mobilisation and consolidation of the partner-
ship; (2) a 24months action phase focused on co-cre-
ating and implementing activities with children, parents
and staff, while evaluating processes and outcomes; and
(3) a 6months embeddedness phase aimed at finalising
activities, developing toolboxes for schools and institu-
tions and creating a transferable model. The last phase
includes a joint process with all partners to extract key
learnings and translate data into recommendations that
can guide the implementation of HHAC in other disad-
vantaged communities. The timeline of HHAC activities
and assessments are illustrated in figure 3.

HHAC activities
HHAC activities address three themes—Play, Nature and
Food—that are rooted in children’s everyday lives in

their institutions (kindergarten, schools and after-school
clubs), leisure time and private homes settings.

Play

Play activities within HHAC include structured outdoor
physical play activities such as non-competitive group
games, fighting games and teamwork-based activities
(table 2). The activities aim to stimulate physical activity,
curiosity, social interaction and collaboration, while
supporting motor development and well-being.™

Nature

Nature activities within HHAC include weekly outdoor
excursions, nature walks, exploration of local flora and
fauna and seasonal nature-based themes integrated
into daily routines (table 2). These activities aim to
strengthen children’s motor skills, support mental
well-being and promote environmental awareness and
social skills through hands-on experiences in outdoor
settings.37_39

Food
Food activities include outdoor cooking and shared meal
preparation in informal settings such as gardens and
around campfires (table 2). Children actively participate
in tasting and preparing food, promoting food literacy,
motor skills and sustainable habits. These activities also
supportsocial skills and cooperation, and they strengthen
relationships between children, parents and staff.*’ *’
Examples of activities, their purpose, frequency and
duration are presented in table 2. The three different
activity themes are carried out sequentially, with each

Stougaard M, et al. BMJ Open 2026;16:107453. doi:10.1136/bmjopen-2025-107453
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[ Interviews with kindergarten ] [

staff and children with kindergarten staff

Anchoring in seven kindergartens

Follow-up interviews ]

9-week activity programme in seven kindergartens

Observations

9-week activity programme in three primary schools
| | 1 1

Observations

Local communities

Observations

2024
Baseline
measurements®

2023 2025

Motor skills
observations*

Figure 3 Timeline of enrolment initiative and assessments in Happy Healthy Active Children. 'Observations of the participating
kindergarten children’s motor skills—baseline. 2Accelerometers: Physical activity measured for 10 days—kindergarten children.
3Accelerometers: Physical activity measured for 10 days—kindergarten children. “Observations of the participating kindergarten
children’s motor skills—follow-up. *Questionnaire measurement among the participating primary schoolchildren (Intervention
and Control)—baseline. ®Accelerometers: Physical activity measured for 10 days— primary schoolchildren. “Accelerometers:
Physical activity measured for 10 days—primary schoolchildren. 8Questionnaire measurement among the participating primary

Follow-up
measurements®

Motor skills
observations'

schoolchildren (Intervention and Control)—follow-up.

activity theme being introduced 1 day per week for 3weeks
in a row, followed by the next theme.

HHAC patient and public involvement

This research does not involve patients, as the study
targets healthy children in kindergartens and primary
schools. However, Activity Experts and Community Stake-
holders are involved in the design of the activities and
development of practical implementation strategies. Chil-
dren, parents and Activity Experts are involved during the
evaluation phase through interviews and observations to
explore experiences and refine the programme theory.
Dissemination activities include collaboration with local
schools, kindergartens and community partners to
ensure that findings are shared in accessible formats for
stakeholders.

While the activity themes are predefined, the design and
implementation of specific activities are developed collab-
oratively within the partnership and through ongoing
involvement of local community stakeholders such as
parents and leisure clubs. Methods and approaches are
tailored to the specific contexts but include workshops
with teachers, kindergarten staff, children and parents
focusing on local interests and contextual attention points
related to the form and content. In addition, informal
and continuous dialogue and feedback with staff, parents
and children guide the development of activities.

HHAC aims to ensure co-creation processes that are
inclusive by creating smaller safe spaces for participation
in the local communities for those who are uncomfort-
able with the workshop set-up. This has proven effective
in engaging vulnerable population groups.”*'=** By also
involving families in a more dynamic way—for example,
gradually as they show up at activities—we aim to avoid
a too uneven power distribution, which is beneficial for
building engagement.”®**** Co-creation takes place locally
in Tingbjerg and Husum to ensure that participants feel
comfortable in a familiar environment. To ensure involve-
ment of the local families, a Parent Council is established
at the beginning of the initiative. Parents are recruited
through the kindergarten institutions and the Social
Housing Associations, and they play a key role in engaging
local families, using their local knowledge to co-create
and implement activities and acting as gatekeepers to
social networks that are otherwise hard to reach. Exam-
ples of activities initiated by the Parent Council include a
social café at the local school that connects parents and
children in social dining during and after leisure time
swimming, and a parent contact person promoting partic-
ipation in organised leisure activities for school children.

The co-creation processes are guided by the five core
principles of the Supersetting approach'® and opera-
tionalised by the Coordination Group. This includes
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Table 2 Overview of thematic activities in Happy Healthy Active Children

Effects on children’s Duration of Total
Activity development and each activity duration of
Setting theme Purpose and focus well-being Examples of activities Frequency theme the initiative
Daycare Play Establish outdoor Enhances motor Outdoor games. Group ~ Weekly 3weeks 9 weeks
play zones and and cognitive skills.  play with staff and
trails. Co-create Prevents lifestyle- parents. Co-designed
activities with related diseases. activities. Outdoor play
children. Include Supports overall zones established in
parents in shared well-being, social nearby areas. Shared
play events. and environmental play events with parents.
awareness.
Daycare Nature Excursions to Boosts nature Nature walks. Flora/ Weekly 3weeks
nearby nature. competencies, fauna exploration.
Nature themes motor skills and Seasonal activities.
in daily routines. health. Reduces Nature themes in
Pedagogical nature- stress and anxiety. routines. Pedagogical
based learning. Promotes social outdoor learning.
and environmental
awareness.
Daycare Food Cooking in gardens Encourages food Campfire cooking. Taste Weekly 3weeks
or by campfire. courage and literacy. games. Harvesting
Involve children Enhances motor skills. and meal preparation.
in harvesting and Promotes sustainable Shared meals with
preparation. Include food habits and parents.
parents in shared relationships.
meals.
School Play Active recess with  Enhances motor Active recess. Older Weekly 3weeks 9 weeks
structured play. and cognitive skills. pupils organise play
Older pupils as play Prevents lifestyle- patrols. Outdoor learning
leaders. Integration related diseases. games (eg, math/
of play in academic  Strengthens well- language).
subjects. being and connection
to nature.
School Nature Outdoor teaching.  Boosts nature Outdoor lessons. Weekly 3weeks
Thematic nature competencies, motor Nature-based projects
weeks. Connect skills and health. and science teaching.
learning to local Reduces stress and  Thematic weeks on
environments. anxiety. Promotes biodiversity, sensory
well-being and walks, etc.
connection to nature.
School Food Outdoor cooking in  Encourages food Outdoor cooking as Weekly 3weeks
home economics courage and literacy. part of school subjects.
and projects. Use of Enhances motor skills. Use of school gardens.
school gardens and Promotes sustainable Cooking events involving
fire pits. food habits and pupils and parents.
relationships.
Local Community Play Play days in parks ~ Enhances motor Play events in local Weekly 3weeks 9 weeks
and housing areas. and cognitive skills.  parks and housing
Open communities  Prevents lifestyle- areas. Movement-based
focusing on related diseases. open play communities
movement. Supports social for all ages.
interaction and well-
being.
Local Community Nature Family nature Boosts nature Nature walks with Weekly 3weeks
activities with local competencies, motor guides. Joint nature
actors. Activities in  skills and health. activities in urban green
urban green spaces. Reduces stress and  areas.
anxiety. Strengthens
well-being and
environmental
engagement.
Local Community Food Cooking workshops Encourages food Cooking workshops. Weekly 3weeks

and shared meals
with local partners.
Include community
gardens.

courage and literacy.

Enhances motor skills.
Promotes sustainable

food habits and
relationships.

Shared meals. Use of
community gardens and

local produce
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integrating activities in the local communities (integra-
tion), creating conducive environments for participation
of children, parents and families (participation), devel-
oping activities respecting people’s challenges and oppor-
tunities in everyday life (context), building ownership
and competencies among the target groups (empower-
ment) and collecting and analysing data to ensure timely
knowledge and initiative progress (knowledge).

Implementation of HHAC activities in kindergartens and
schools

To ensure acceptability and proper implementation of
project activities, we map expectations, possibilities and
resources of schools and kindergarten prior to imple-
mentation. In this process, we carry out pre-meetings
with teachers and kindergarten staff, observations of the
institutional contexts and continuous sparring with staff
during activities. This guides the development of activities
and enables experts to tailor activities to the local context.
Before implementation, each activity theme (Play, Nature
and Food) is introduced to staff and children, after which
content and delivery is defined in collaboration between
staff, children and experts. Here, the focus is on methods
to facilitate outdoor play, cooking and nature activities all
year round. Activity Experts prioritise collaborative activ-
ities that promote positive social interactions and inclu-
sivity while downplaying competitive activities. Activities
include playful cooking such as smashing vegetables and
cooking over a bonfire, outdoor collaboration games and
physical play, nature bingo and adventure runs.

Building capacity with the staff is a key objective of the
initiative and therefore Activity Experts provide on-site
supervision and training of staff. Procedures and actions
to sustain activities are decided in collaboration with
staff in each institution while ensuring easy integration
into existing institutional practices. Applying an add-in
approach promotes acceptability, which is central to
ensuring that activities are implemented and sustained.*
This implies promoting easily manageable and small-scale
activities requiring limited resources and equipment. To
ensure parental involvement, staff and experts emphasise
activities that may easily be carried out at home.

Implementing activities in local community settings

Through workshops organised by Activity Experts, activi-
ties in local community settings are co-developed by the
Social Housing Association, as well as families living in
the neighbourhoods. Workshops take place in different
local community settings such as playgrounds, libraries,
community gardens and institutions and will target a
broad group of families. During these activity workshops,
parents and children are invited to co-develop activities
that are easy to integrate in their everyday practice, for
example, by testing them at home and subsequently
providing feedback to Activity Experts and Research Part-
ners. Activities may include social cooking classes, histor-
ical games and nature walks in the local community. To
ensure context sensitivity and community engagement,

the Parent Council plays a key role in the development
of these activities in their capacity as counsellors, gate-
keepers and development partners in the initiative’s
action phase. Local organisations and sports clubs are
also invited to participate in workshops or at events and
introduce their activities to the families.

Implementation of HHAC activities across settings

An important focus of HHAC is to promote integra-
tion of activities and foster synergy across settings in
the local community. The Coordination Group and the
Parent Council therefore work with local leisure associ-
ations to organise activities that transcend settings and
expose children to diverse leisure activities. This includes
inviting local leisure associations such as football clubs or
scouts’ associations to visit the kindergartens and schools
to expose the children to their activities or involving
the associations in arranging tours and events for the
children. Events are carried out in the local communi-
ties throughout the programme period as a way to draw
attention to the initiative, engage children and parents
across settings and demarcate the beginning and end of a
longer action period. Events are planned and carried out
in collaboration between all partners and local families.
Some of the events are distinct HHAC events, while others
are wider local community events into which HHAC inte-
grate its activities.

Implementation to ensure sustainability

HHAC is focused on creating and executing activities that
remain effective and sustainable even after the project
concludes. Although Activity Experts receive compensa-
tion from the project during its duration, all initiatives
are primarily aimed at enhancing the capabilities of local
stakeholders, including daycare and school personnel,
local leisure clubs and informal networks. The project
offers resources to participants, such as groceries and
equipment for play and nature activities, some of which
will be distributed to participants once the project is over.
Additionally, all activities are crafted to be easily repli-
cated and implemented with minimal resources and skills,
thereby bolstering the sustainability of HHAC’s efforts.
However, we also recognise that financial considerations
can influence the motivation and recruitment of certain
community members, a factor that will be addressed in
the model’s final recommendations for transferability.

HHACG evaluation design

Realist evaluation

The HHAC evaluation applies a realist evaluation
approach with a focus on what works, for whom it works
and under which circumstances it works.*® A main focus
of realist evaluation is to uncover the mechanisms that
lead to outcomes and explain what contextual condi-
tions influence outcomes.” ** Realist evaluation also has
a strong focus on process such as facilitators and barriers
for implementation and how implementation influence
outcomes.
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Figure 3. Program theory of Happy Healthy Active Children.

Figure 4 The programme theory of Happy Healthy Active Children.

As a theory-driven approach, realist evaluation relies
on a shared understanding of how activities lead to
outcomes. To support this, all HHAC partners co-develop
a programme theory at the project’s outset (figure 4).
Subsequently, all partners jointly select prioritised context-
mechanism-outcome configurations (CMOs) which are
the primary focus of the evaluation. CMOs are assump-
tions or middle-range theories about mechanisms that
are activated by the initiative in different contexts eventu-
ally leading to the intended (or unintended) outcomes.*’
The selected CMO’s focus on (1) capacity building with
kindergartens and schools, (2) intersectoral engagement
and collaboration between all involved stakeholders in
the local community, (3) parental engagement in chil-
dren’s leisure activities and (4) intervention outcomes
related to children. The programme theory and CMO’s
are pivotal in defining the initiative and evaluation focus
points.

The realist evaluation of HHAC is divided into a quali-
tative component focusing on processes, contexts, mech-
anisms and experienced outcomes and a quantitative
component focusing on effects of activities on children’s
physical activity, motor skills, food literacy, nature literacy
and well-being.

To ensure regular feedback, emergent learning and
adjustment, evaluators among the Research Partners are
involved in the planning and development of the initia-
tive activities.*’ " Evaluators thus take part in meetings
with both the Activity Experts and the Coordination
Group, which ensures continuous knowledge sharing and
timely reporting.

HHAC qualitative processes and outcomes evaluation

A comprehensive qualitative process and outcomes evalu-
ation examines the implementation, acceptability, percep-
tions and contextual factors and mechanisms shaping
outcomes defined in the before-mentioned CMOs.

The specific focus areas are determined jointly by the
Coordination Group and the Research Partners. Evalu-
ation and initiative development are intertwined and
closely connected to the programme theory, which is
tested and adjusted continuously throughout the inter-
vention period in feedback loops. This ensures timely
feedback on initiative activities whereby the initiative can
be adjusted. These learnings will be applicable in a model
for transferability.

Processand outcome dataincludes qualitative interviews
with staff, children, parents, Activity Experts and represen-
tatives from local leisure organisations. Field observations
during activities are conducted by the Research Partners
and activity logs are made by the Activity Experts. Data is
transcribed ad verbatim and subsequently coded in NVivo
V.14 using thematic analysis based on CMOs.” To ensure
continuous learning, data will not only be collected and
presented after the intervention, but continuously after
each activity period.

HHAC effectiveness evaluation

Data on effectiveness is used to document if the initia-
tive in kindergartens and schools has an impact on chil-
dren’s physical activity levels, motor skills, food literacy,
nature literacy and well-being. Data is collected at two
time points: at baseline before initiation of activities
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(baseline assessment), and immediately after the activity
periods (follow-up assessment). The primary outcome
measure is differences in physical activity levels on days
with HHAC activities compared with regular days in
kindergartens and schools. Secondary outcome measures
are food literacy, nature-based literacy and well-being of
the schoolchildren who have participated in HHAC activ-
ities in the participating schools compared with peers in
the control classes. The effectiveness evaluation includes
three comparable control schools based on socioeco-
nomic and ethnic composition.”® Questionnaire data is
not collected at kindergarten level due to the children’s
ages. The following outcome measurements are included
in the effectiveness evaluation.

Physical activity is measured using Axivity AX3 accel-
erometers (Axivity, Newcastle, UK) in a within-subject
design to investigate whether, and to what extent, chil-
dren’s physical activity levels differ on days with HHAC
activities compared to regular days. This is carried out
in both kindergartens and schools. Children in all age
groups are asked to wear an accelerometer for 10 consec-
utive days two times during the activity period.

Food literacy, nature literacy and well-being measure-
ments are conducted using an online questionnaire. Chil-
dren aged 8-9 (second and third grade) are asked to fill
out an audio-assisted questionnaire during school hours
using school laptops. Questionnaires are distributed
through the digital platform Klassetrivsel.dk. Younger
children in kindergarten will not be asked to fill out
questionnaires as most of the questions have not been
validated for that age group. The questionnaire contains
questions that measure food literacy (Food Literacy Ques-
tionnaire for Schoolchildren, FL-sc)*** and self-reported
well-being and quality of life (KIDSCREEN-27).”° The
FL-sc questionnaire has been adapted to fit the needs
of the children of interest in HHAC. The nature-based
literacy questionnaire is developed specifically for the
HHAC initiative and the methodology for its develop-
ment and validation is currently in the process of being
published. The process is inspired by recent guidelines by
Boateng et al.™

The evaluation is conducted using a quasi-experimental
design with classes receiving the HHAC initiative and
control classes. The control schools are carefully chosen
to match the HHAC initiative schools in terms of ethnicity
and socioeconomic reference.”” Two of the control
schools are located in the southern part of Copenhagen
Municipality to ensure that the participating classes are
not influenced by the HHAC initiative. The third control
school is located in Odense Municipality. Each control
class receives 1000 Danish kroner (equivalent to €130)
as a token of appreciation for their participation. The
children in the control classes provide consent in the
same way as the children in the classes participating in
the HHAC initiative.

Parental consent for the participating children is
obtained through a two-step process. First, via AULA,
which is a digital communication platform for parents,

teachers and children in Danish schools and kindergar-
tens. Here, parents receive information about the project
and are given the opportunity to provide consent. Second,
parents who do not respond via AULA will be contacted
by the class coordinator to obtain consent.

Questions about personal characteristics of involved
schoolchildren are integrated into the parental consent
form and include the following variables: biological
gender, age, socioeconomic status (SES), age, birth
country, family structure, number of siblings living
at home and main language spoken at home. Age is
measured based on the child’s year and day of birth. SES
is based on questions about parental educational level
and occupational status.

Motor skills of children are measured in kindergartens
before and after an activity period using an observational
checklist with exercises chosen for HHAC. The motor
skills observations are based on material developed by
the Municipality of Copenhagen as part of the ‘Children
and Movement Culture’ (BOB) initiative.” The exercises
focus particularly on the proprioceptive sense (lying on
the stomach, throwing/catching, lifting/carrying), the
tactile sense (rolling, playing with various materials) and
the vestibular sense (balance, swinging, somersaults).
Children are asked to perform the exercises while trained
staff observe and record their individual performances
based on predefined scoring template. The participating
schools have chosen not to focus on motor skill develop-
ment, and consequently, this component of the initiative
is not included for school children.

HHAC model for transferability: One of the objec-
tives of HHAC is to develop a model of transferability of
initiatives components (objective three). This is done by
ensuring solid contextual data and learnings from actions
in the different settings throughout all phases of the
initiative. The realist evaluation contributes knowledge
related to implementation processes and outcomes while
systematic logs of project development and decisions will
contribute knowledge on internal organisational struc-
tures, which is central in terms of understanding the
potential of transferring initiative components to other
settings. In the final phase of the project, qualitative
data (ie, interviews with children, parents, staff and part-
ners) is coded and analysed to extract central learnings
related to the implementation and anchoring of play-
based, nature-based and food-based activities in kinder-
gartens, schools and other local community settings
in the two neighbourhoods. This is complemented by
specific case descriptions. Data analysis will be triangu-
lated by initially involving several project employees in
the process of analysing data followed by joint analysis
workshops involving both Research Partners and praxis
partners. Using the principles of design thinking, analysis
workshops will be followed by ideating workshops where
insights will be translated into concrete recommendations
and step-by-step guides on how to implement HHAC activ-
ities in similar public housing areas. A prototype model
containing a step-by-step implementation guideline and
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recommendations for actions will be tested with relevant
stakeholders in diverse municipalities and public housing
areas in Denmark prior to national scaling.

Data analysis plan

Data from HHAC is analysed separately for kindergar-
tens and schools due to differences in study design. To
investigate the impact of activities in kindergartens on
the children’s physical activity levels, a within-subject
design comparing physical activity levels on days with
HHAC activities to regular kindergarten days is applied.
In schools, the impact on the activities on the schoolchil-
dren’s food literacy, nature-based literacy and well-being
is investigated using a quasi-experimental design with a
matched control group.

Primary outcome: physical activity

Accelerometer data from the Axivity AX3 devices are
processed to determine daily time spent per day in each of
the three physical activity intensity levels: sedentary, light
and moderate-to-vigorous physical activity. The validity
and reliability of the AX3 accelerometers have previously
been described.”

In both kindergartens and schools, physical activity
levels are compared within subjects across HHAC activity
days and regular days using paired t-tests or linear mixed
models, accounting for repeated measures. Covariates
such as age, gender and SES are included in adjusted
models.

Secondary outcomes: food literacy, nature-based literacy and well-
being
Data from the school-based questionnaires are analysed
to assess group-level changes over time and between
intervention and control classes. Descriptive statistics
summarise baseline characteristics. For normally distrib-
uted data, linear mixed models are used to analyse
changes over time and between groups. For non-normally
distributed data, generalised linear models or non-
parametric tests (eg, Wilcoxon rank-sum) are applied,
as appropriate. All models account for clustering at class
level and are adjusted for relevant covariates.
Nature-based literacy is assessed using a newly devel-
oped questionnaire. The development and validation
of this instrument for measuring nature literacy in
primary schoolchildren, including a pragmatic psycho-
metric approach and exploratory factor analysis, will be
described elsewhere.

Motor skills (kindergarten)

Changes in observed motor skills are analysed using
descriptive statistics and paired t-tests or Wilcoxon signed-
rank tests, depending on data distribution. Observational
ratings before and after the HHAC activity period are
compared at the individual level.

Patterns of missing data are to be explored and
reported. If appropriate, multiple imputation techniques
are used to address missing values, particularly in ques-
tionnaire data.

Quantitative analyses are conducted using statistical
software (R and Stata V.18). For linear models, the lmerTest
package is used in R to provide p values for fixed effects
in mixed models.”” All tests are two-tailed and a p value of
<0.05are considered statistically significant.

Power calculation and sample size

In total, the evaluation is expected to include approxi-
mately 850 children from primary schools (aged 6-9
years) and 350 children from kindergarten institutions
(aged 3-5 years).

The sample size was calculated to detect a moderate
effect size (Cohen’s d=0.50) in the primary outcomes,
with a statistical power of 80% and a two-sided significance
level of 0.05. Based on these assumptions, a minimum of
64 participants per group is required to detect statistically
significant differences. This effect size corresponds with
those commonly reported in similar initiatives addressing
physical activity and related health behaviours among
children enrolled in kindergartens and primary schools.”!

To account for the clustered nature of data, an intra-
cluster correlation coefficient of 0.05 was applied, in line
with estimates from comparable initiatives.’” * Adjusting
for the design effect due to clustering increases the
required sample size to approximately 100 participants
per group.

This adjusted sample size ensures adequate statistical
power to detect meaningful effects of the intervention
across primary outcomes, while accounting for both clus-
tering and potential attrition.

HHAC data security and ethics

All collected datais handled and stored in compliance with
the European Union General Data Protection Regulation
and the Danish National Data Protection legislation. The
data collection is registered in the local records of data
processing activities at the Capital Region of Denmark
(journal no.: p-2023-14277). Qualitative interviews with
parents, children and staft will be anonymised; however,
the identities of partner institutions and collaborating
organisations are disclosed. Quantitative data collected
via external platforms or devices are securely stored on
restricted-access drives belonging to the Research Part-
ners under approved data processing agreements. Access
to all data is restricted to research personnel working with
data management and analysis.

All legal guardians of children participating in the
HHAC initiative must provide written informed consent
in their native language prior to enrolment of children in
activities. Detailed information about HHAC is provided
to the legal guardians and children, with all information
communicated in a language and at a level appropriate
for their age and understanding. Care is taken to ensure
that all communication is non-stigmatising for both chil-
dren and families. Data is used for scientific dissemina-
tion and for model development and stored securely by
Research Partners.
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DISCUSSION

HHAC addresses inequity in health by targeting two disad-
vantaged neighbourhoods and working with structured
change processes in kindergartens, schools and local
community-based settings. It stands out by operating with
the Supersetting approach aiming to integrate change
across settings and by connecting settings and resources
already present and available in the neighbourhoods.”
This is an approach that, to our knowledge, is still quite
novel. While more recent literature acknowledges the
need for larger, more complex multilevel interventions,
newer research also suggests that such approaches are
still less widespread than more traditional single compo-
nents behavioural initiatives, and those that exist seldom
document their impact.”* The reason may be that they
are perceived as time-consuming, hard to navigate and
costly, and that traditional evaluation approaches may not
be adequate.”” * ® % This paper has presented HHAC as
a potential approach to addressing inequity in health in
disadvantaged settings.

Strengths and limitations

A key strength of the HHAC initiative lies in its well-
described conceptual framework to health promotion
in disadvantaged neighbourhoods, namely the Super-
setting approach. By working across sectors and settings,
the initiative enhances ecological validity and reflects
real-world complexity, for example, by working with
approaches that target both the institutional context and
more vulnerable families in local community settings.
We know that recruitment and retainment of vulnerable
population groups presents a major challenge in health
promotion. For the same reason, both activity develop-
ment and evaluation pay special attention to participation
practices by integrating contextual, explorative investiga-
tions of barriers and facilitators for participation. This
provides us with important knowledge about how to carry
out HHAC activities that feel safe, meaningful and moti-
vating. Importantly, the integration of a realist evaluation
methodology enhances the initiative’s ability to adapt
dynamically to emerging insights and contextual reali-
ties.** % By systematically exploring what works, for whom
and under what circumstances, the HHAC initiative
offers valuable insights into how participatory approaches
can be tailored to vulnerable population groups in disad-
vantaged settings. This iterative approach is essential for
balancing the fidelity and flexibility needed in complex
community-based health promotion.**

Nonetheless, the study also has limitations. First, its
implementation in only two neighbourhoods within a
Danish context may limit generalisability of findings to
other public housingareas. Second, the complex and adap-
tive nature of the initiative makes it challenging to attri-
bute outcomes to specific components or mechanisms—a
common limitation in complex systems research.**
Third, recruitment and sustained engagement of vulner-
able families remain difficult, and participation may vary

across settings and over time despite targeted efforts to
ensure inclusiveness.**

Finally, although the quasi-experimental design with
matched control groups increases robustness, the lack of
full randomisation introduces potential biases. However,
the realist evaluation methodology helps mitigate the risk
of bias by contextualising findings and elucidating causal
pathways within specific environments.*®
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