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Striving for a systems approach in childhood obesity prevention - A
White Paper based on the GrowH! project

Preface: Rationale, history and finality of the GrowH! White Paper

Obesity is a major well-known but still poorly understood public health problem. This may be the reason
why behaviour-oriented prevention programs often have had only limited or short-term effects. In
particular socially vulnerable groups, who are affected most, have not been reached successfully. If the
known modifiable risk factors were effectively changed in a favourable direction and if this was achieved
in the early life course and in the most affected population sub-groups, the burden of obesity and its
related cardio-metabolic disorders could be reduced immensely. It has become obvious that the structural
factors that shape health related behaviours, i.e. the so-called upstream factors need to be addressed.
We must better understand how the social, regulatory and physical environment impedes healthy
behaviours. And we have to find out how this obesogenic environment must be changed to sustainably
foster such behaviours. Thus, we have to approach the problem from a systems perspective in order to
install and maintain healthy lifestyles at the population level with the aim to reverse the current trends in
overweight and obesity, to foster prevention of chronic diseases, and to further enhance healthy life
expectancy for the people. Without claiming to offer the ultimate solution to the problem, this White
Paper takes a first step in the right direction by describing the main building blocks of a systems approach
to obesity prevention and by grounding these more theoretical considerations on practical experiences
made in two participatory community-based childhood obesity prevention projects that took a systems
lens.

The GrowH! project exploited the most recent longitudinal research data to obtain a comprehensive
understanding of the quantitative contribution of the known obesity risk factors and their role at different
growth phases of children to identify life-course tipping points and critical time windows. These analyses
supported the adaptation of novel participatory and even co-creative intervention approaches in youth
to develop and test better targeted and more effective primary prevention strategies with a particular
focus on vulnerable groups. And finally, the knowledge gained from the empirical part of this project as
well as from the experts involved were amalgamated in this White Paper to enable uptake and further
development of systems-oriented prevention approaches by public health actors. To this aim, GrowH!
addressed three research questions: (1) What is the — possibly age-dependent — impact of known
modifiable risk factors at critical transition periods during the early life-course and which hypothetical
interventions would result in the strongest reduction of overweight, obesity and their sequelae later in
life? (2) Can two different novel participatory intervention approaches that have shown first promising
effects be successfully transferred to socially disadvantaged populations in Spain and Germany and can
these then be scaled-up sustainably by operational stakeholders? (3) What are the structural and
regulatory requirements and conditions for the implementation and up-scaling of the developed
intervention approaches onto a regional, national or international level from a whole systems
perspective? The answers to these questions will feed into a policy guidance that will be worked out and
disseminated for wider use and sustainability of the available evidence in a European context together
with public health societies and the WHO.

Striving for a systems approach in childhood obesity prevention 4
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The fist research question was addressed by reviewing the most recent studies on the aetiology of
childhood obesity and by re-analysing the data of the IDEFICS/I.Family and the ABCD cohorts, both of
which had conducted a deep phenotyping including the assessment of health behaviours, physical
examinations and bio-sample measurement of metabolic markers in several thousand children. These
data enabled us to assess the factors involved in the development of obesity during the early life-course
by quantifying their relative impact, by deriving a life-course model for the development of obesity during
growth and by modelling the impact of hypothetical early life interventions. Details of the hypothetical
interventions are described in Appendix A.2 of this White Paper.

The second research question was addressed by the adaptation of two participatory local prevention
projects that we consider proof-of-feasibility studies serving as case studies for our approach. To this aim
we adapted the Guelph Family Health Study from Canada that uses motivational interviewing to induce
favourable changes on the family level and implemented it in a socially disadvantaged city district in
Bremen, Germany. Additionally, we adapted the Amsterdam Kids in Action study from The Netherlands
that uses a participatory action approach to co-create interventions together with children, and
implemented it in a socially disadvantaged city district in Zaragoza. Both studies have already shown
promising effects in the desired direction in their original settings. The motivational interviewing approach
was adapted to the local context and implemented in a diverse city district in Bremen, Germany, while
the Youth Participatory Action Research approach was adapted and implemented in a diverse city district
in Zaragoza, Spain. Both districts are characterized by high proportions of children from vulnerable
population subgroups including those affected by, amongst others, high unemployment, migration
background, low income, low education, or single parent settings. Both field interventions were informed
by the hypothetical interventions, i.e. by mapping the most effective interventions against the most
important risk factors at each critical transition period. Both interventions were implemented with the
support of operational stakeholders, i.e. agencies who were already delivering health promotion activities
in these communities. At the same time other stakeholders including policy makers were involved to
understand the local systemic drivers of overweight and obesity s, and to eventually take a systems lens
in evaluating the feasibility and transferability of the two intervention approaches. The two case studies
are described in detail in Appendix A.3 of this White Paper.

The third research question was addressed by a synthesis of expert knowledge and the lessons learnt from
our field interventions to derive evidence-based policy guidance for integration of the targeted
interventions into a broader systems approach for obesity prevention. A systems advisory board with
experts in developing and implementing corresponding intervention programs provided the necessary
expertise to the project during several bi- and multilateral consultation rounds with project partners. This
work was guided by the premise that the main drivers for overweight and obesity should be considered
as a complex web of underlying societal mechanisms that jointly form a structural threat to the uptake
and maintenance of healthy lifestyle patterns seen as crucial in the battle against overweight and obesity.
Efforts aimed at modifying behaviour at the individual level should therefore be strongly anchored in a
broader “societal DNA for healthy lifestyles”, that acts beyond the control of individuals but yet shapes
their behaviour and protects their health in a subliminal way. This dialectic requires a change in
perspective among Public Health actors and a more holistic view which the GrowH! project accomplished
by considering a systems approach. While evaluating corresponding frameworks and learning from
experts in developing and implementing such approaches, their practical implications were critically
appraised in a reiterative discourse with all project partners and local stakeholders in the field.

Striving for a systems approach in childhood obesity prevention 5
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At its outset, this White Paper summarizes the current knowledge on the epidemiology and aetiology of
childhood overweight and obesity in the first chapter. Taking a helicopter view, we explain why we are
facing a complex systemic problem here and what it would mean to respond to it by taking a systems
perspective. The second chapter presents the main building blocks for implementing a systems approach
from a theoretical perspective. For those building blocks that we were able to implement in our proof-of-
feasibility field studies we confronted the theoretical concepts with our practical experiences and in
particular with the perceptions and opinions of the stakeholders with whom we interacted in the cities of
Bremen and Zaragoza during the field phase.

This White Paper will be made available to a broad range of stakeholders, including policy makers and
public health actors via multiple channels. Its main messages will feed into a short policy guidance
document that will be disseminated for wider use and sustainability of the available evidence in Europe
and beyond together with public health societies and a multitude of organizations, agencies and
institutions devoted to the promotion of population health.

Striving for a systems approach in childhood obesity prevention 6
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Chapter 1. Problem statement - childhood obesity as a complex problem

1.1 Childhood obesity in Europe

Overweight and(/or) obesity have reached epidemic proportions in the European Region, affecting nearly
60% of adults. Children are also affected, with 7.9% of children younger than 5 years and one in three
school-aged children living with overweight/obesity. Prevalence appears to decrease temporarily in the
age group 10-19 years with one in four currently living with overweight/obesity. In general, the prevalence
of overweight/obesity in the European Region is unacceptably high and no country is on track with
strategies to reach the WHO target of halting the rise in obesity and turning the tide by 2025 (1-3). The
highest levels of both overweight and obesity are found in Mediterranean and Eastern European countries
(3). Of concern, the percentage of children living with overweight/obesity is generally higher among those
from families with a low versus high socioeconomic position (3). It has been predicted that due to the
health consequences and high prevalence of obesity, the current generation of children may have a

shorter life expectancy than their parents (4).

1.2 Childhood obesity as a complex systems problem

The mechanisms leading to energy surplus in adipose tissue of the body — the phenotype of
(overweight/obesity) - are not fully understood but it is generally accepted that obesity has a
multifactorial aetiology. Moreover, factors affecting children’s eating and physical activity are influenced
by both intrinsic (genetics, age, sex) and environmental (family, peers, community, and society) factors

(2).

Regulation of fat stores

The most basic biological problem underlying overweight/obesity is a disruption of the innate
physiological pathways for energy balance regulation — i.e. the pathways that keep the amount of fat
stored in the human body within certain boundaries. Excessive fat storage triggers a broad series of other
disruptive processes in the body that can lead to a number of comorbidities linked to overweight/obesity
(like diabetes and other endocrine disorders, musculoskeletal problems, cardiovascular diseases, etc.) and
that dramatically increase the risk of premature death (5).

This innate physiological system is very complex in nature and still not fully understood. It has been clearly
demonstrated that a specific neurological area in the brain (the hypothalamus) plays a crucial role by
integrating metabolic, neurological and endocrine signals coming from different parts of the body and
also from other parts of the brain. It is also well accepted that the overall outcome in terms of fat stores
is the result of an interplay between a homeostatic and a hedonic system, both acting via the
hypothalamus as central integrator. Indeed, unlike most other physiological systems in the human body
(e.g. pH of the blood, body temperature), the regulation of energy balance is not only a homeostatic
process silently active beyond human consciousness but is also partly controlled by stimuli coming from
other parts of the brain that are involved in mental processes underlying human behaviour and that
engage in cognitive, emotional, social, affective, recreational, etc. faculties of the human condition. The
latter is usually coined as the “hedonic system” as it influences the energy balance system in a way that
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does not directly relate to the mere physiological needs and is strongly related with a personality concept
known as “pursuit for pleasure” (6-8).

This hedonic system — also very complex and still incompletely understood — in fact constitutes the set of
mechanisms through which environmental determinants of human behaviour can interfere with the
innate human energy balance physiology and hence forms the mechanistic basis for the so-called
“obesogenic environment paradigm”. This paradigm (9-10) allows us to examine and progressively
understand why and how humans have not adapted to the dominant modern lifestyle - with a broad
palette of factors that can disturb the energy balance regulation mainly via diet and activity related
behaviour. This paradigm also allows to shift the focus of obesity prevention away from the individual
level, and indeed move it to the level of environmental queues and thereby transform its dynamics from
an individual behavioural target to addressing a broad societal mechanism for which there is a burden of
collective responsibility — this is further elaborated in the next section.

The role of the environment and lifestyle

In recent years, it has become evident that poor diet and low physical activity are major contributors to
the overall burden of the disease and that differences in lifestyle behaviours play an important role in
explaining variations in health (2). Recent studies strengthen the evidence of the independent role of
added sugar, sugar sweetened beverages and fast food consumption (11-14).

Digital media increases exposure to food marketing that may in itself be related to the same health
outcomes as sedentary behaviour, mediated through excessive consumption of highly palatable foods
and sugary beverages(20-22).

While extensive digital media time has contributed to the sedentary lifestyles, other environmental
factors have reduced the opportunities for physical activity: opportunities to commute to school, being
physically active during leisure time and access to activity promoting safe environments have all
decreased in the recent years (19).

Low physical activity and excessive sedentary behaviours have also been reported to be associated with
overweight/obesity, metabolic disorders and cardiovascular disease in children and adolescents (15-18).
Over two thirds of European children and adolescents are insufficiently active (18). Disparities in screen
time, sport club participation and active travel to school have been noted among children across European
countries (19).

Most living environments in Europe - including the built, social and online environments — are not
primarily designed to serve health promoting purposes but serve primarily commercial purposes and thus
very often facilitate unhealthy decisions, especially for children from low socioeconomic groups (23-25).
For example, these children have limited access to safe and pleasant green areas and higher exposure to
marketing of unhealthy foods (26-28).

The societal and public health perspective

Childhood obesity is thus a multifactorial public health challenge, with the “obesogenic” environment as
the main driver. Finegood described the determinants of overweight/obesity as “function[ing] at multiple
levels, with important interactions between these levels” (24). The interaction of these levels, in nonlinear

Striving for a systems approach in childhood obesity prevention 8
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patterns, reflects a complex set of cause and effects revealing a system of interacting factors underpinning

patterns of overweight/obesity (29)

The UK Government’s Foresight Programme was one of the first sound scientific efforts to describe the
complexity of this nexus between environment and human biology in relation to energy balance was done
by a group of experts convened under the auspices of
(https://www.gov.uk/government/collections/foresight-projects). This “Foresight Report” (30) presents
a pioneering portrayal of the complex web of obesity causation, whereby determinants and causal
pathways of overweight/obesity have been identified and mapped (figure 1).

Obesity System Map

Variable Clusters

nift® - - g

Figure 1. The Obesity System Map (from the Foresight Report (30))

At the core of this “obesity system map” is the “hypothalamus as integrator of energy balance” (also
referred to as “the engine”), i.e. the biological entity processing the incoming information from the
complex web of both internal signalling and the surrounding environmental levers and barriers vis-a-vis
human energy balance. These factors are grouped as thematic clusters (like “Food production”, “Food
Consumption”, “Social factors”, “Psychological factors”, the “Economy”, the “Media” etc) and further
made explicit through over 100 explanatory factors and more than 300 lines indicating positive and
negative feedback loops. In doing so, the Foresight Working Group managed to visualize the obesity
system in its most differentiated form, from very proximal factors linked to e.g. individual innate learning
abilities with regard to behaviour change to the most distal factors — very remote from any individual
control - like physical activity promoting infrastructure, food market pricing mechanisms and fiscal

Striving for a systems approach in childhood obesity prevention 9
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incentives for the food industry. (https://www.gov.uk/government/publications/reducing-obesity-

future-choices )

In other words, the Foresight document convincingly shows how modern life conditions and the broader
societal context interplay to cause the overweight/obesity epidemic and since its publication in 2007
many experts have engaged in further describing societal mechanisms that can contribute to this process
and in elaborating methodological frameworks to address this complex problem. Although this map
cannot be considered easily interpretable, its creation engaged a broad range of stakeholders in a
dialogue about how to tackle this complex problem (31). Development of the Foresight map has indeed
supported the discourse on policy interventions and derivative maps have since been created that can be
used to unpack the complexity into more manageable pieces relevant to policy interventions (32).

What can be derived and concluded from the current body of evidence and scientific insights on the
societal obesogenic framework is that the overweight/obesity phenotype - a complex interaction between
the genotype and the environment-, is in fact a very contingent phenomenon at the individual level.
Indeed, the point in time and space of an individual’s birth and childhood growth and development
critically determines the likelihood of becoming overweight/obesity — and therefore the prospect of a
compromised life quality and expectancy. In other words, the prevalence of people living with
overweight/obesity can be considered a function of the obesogenic propensity of the system in which
they live. The more obesogenic living environments are, the harder it becomes for individuals to make
healthy behavioural choices and the more likely becomes the onset of unhealthy weight gain while the
opposite can be reasonably expected from environments protecting and facilitating healthy weight. This
is essentially what was captured in the famous quote by Egger and colleagues (33) when paraphrasing the
obesogenic paradigm as the observation that “obesity is a normal (i.e. largely inevitable) response to an
abnormal (nocuous) environment”. This perception of the overweight/obesity pandemic adds a strong
ethical dimension to an already large societal burden linked to the overweight/obesity epidemic (e.g.,
societal, medical, economic) and therefore makes the urge of addressing the problem even more
compelling.

To conclude, the dramatic increase over the past few decades in prevalence of overweight/obesity
worldwide can be primarily explained by societal, cultural and socio-political governance factors that
escape the control of individual human beings and that characterize and describe societies at the
macroscale level — food production and retail system, the built environment and availability of public
green spaces, the public health system, workplace design, transportation system, education system and
so on. These meso- and macro-level drivers are indeed often denoted with the generic term “system”,
pinpointing the fact that these phenomena are indeed recognizable as coherent entities but at the same
time acknowledging their complex nature. The use of the term “system” has therefore also gradually
been integrated in the mainstream scientific narrative of obesity prevention. (34)

Systems thinking in the obesity prevention framework

Ever since it has become apparent that overweight/obesity was taking on epidemic proportions,
numerous efforts have been made to develop interventions for treatment and even more so for
prevention. Indeed, it is understood since long that primary and primordial prevention are of utmost
importance to turn the tide in a sustainable way. However, prevention programs have for a long period
been mostly one-dimensional, focusing on one particular target group, one particular setting, one

Striving for a systems approach in childhood obesity prevention 10


https://www.gov.uk/government/publications/reducing-obesity-future-choices
https://www.gov.uk/government/publications/reducing-obesity-future-choices

& GrowH!

particular behaviour, one particular theory of change, etc. Over the past decades it has become
increasingly clear that such interventions — although useful in themselves in order to increase the overall
body of knowledge — eventually fall short in generating the desired effect mostly because of their limited
impact intrinsically linked to their isolated position and fragmentary character within a multidimensional
obesogenic paradigm.

Interventions that focus on the proximal (behavioural) causes while disregarding the distal causes, i.e. the
upstream drivers of human behaviour, are bound to fail (35-37). Thus, it has become apparent that a more
holistic approach is necessary and this has led to a gradual increase in the development of so-called
“systems approach framework for obesity prevention”. This approach is based on systems science
theory that was originally developed in mathematics, physics and economics sciences, but over time also
found its way to very different fields of science, including biomedical science, public health and indeed
obesity prevention research (38).

There is no universal definition of what a system is (for an overview and discussion, see 39). At a basic
level of common understanding, a system can be seen as a group of interrelated, interdependent, and/or
interacting elements that function according to some set of rules, and which together form a collective
entity that has some recognizable coherence or congruence and in many cases serves a particular finality.
Examples of systems can be e.g. the health care system, the educational system, the food production
system, etc. and different systems can agglomerate into larger systems, like e.g. the obesogenic system
that in itself consists of several interplaying systems (as described for instance above in the Foresight map
— see previous section).

The groundwork for the “systems science approach” was laid by Ludwig von Bertalanffy, the pioneer of
general systems theory, who advocated for viewing systems as integrated wholes, highlighting shared
principles across different systems (39-40). Norbert Wiener's research on cybernetics furthered this
perspective by drawing parallels between biological and mechanical systems, emphasizing the importance
of feedback loops in maintaining system stability and adaptability. Jay Forrester, a key figure in the early
development of systems thinking, pioneered system dynamics. His models simulated the behaviour of
complex systems over time, revealing the unintended consequences of policy interventions and setting
the stage for a holistic understanding of interconnected systems (41). As systems thinking gained
momentum, influential thinkers from diverse disciplines contributed to its evolution and application in
public health. Donella Meadows emphasized the interconnectedness of systems and championed
systemic interventions to tackle complex challenges (42). Russell Ackoff broadened the scope with his
focus on systemic thinking in management and organizational design, while Jac Vennix explored practical
applications of systems thinking through system dynamics modelling and group model building
techniques (43). Jonathan Sterman further refined the application of systems thinking in public health by
developing simulation models to analyse and forecast the impact of various interventions on obesity rates.

It is fair to say that today large consensus exists among experts with regard to the need to use knowhow
from the systems science paradigm in the multidisciplinary and multisector fight against the
overweight/obesity pandemic. lllustrative of the change in scientific practice and efforts to better
understand the overweight/obesity complexity can be seen in the secular trend in scientific publications
that have both “obesity” and “systems science” as keywords. See figure 2 that shows an exponential
increase during the past two decades.

Striving for a systems approach in childhood obesity prevention 11
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1.3 Whole systems approaches to childhood obesity prevention

Despite the narrative of “complexity” and “system’s approach” becoming more widespread in the context
of obesity, true systems science approaches for overweight/obesity prevention are still rare. This may be
due to the mainstream framing of obesity still often as a consequence of individual “lifestyle choices”
(44,45) rather than as a societal problem primarily driven by the obesogenic environment. This is the case
despite a broad understanding that upstream level factors underpin many of these behaviours (35).

As we move away from the personal responsibility mindset, we must examine the complex drivers that
have led to the rise in overweight/obesity in order to develop effective ways to intervene. Systematic
review evidence, although far from complete, has concluded that systems science approaches are useful
in enhancing the capacity of communities to create healthier environments (46). However, whole systems
approaches for overweight/obesity —i.e. intervention strategies underpinned with theory and techniques
from systems science to address the obesogenic complexity - are still quite new, hence evidence and
models on how to operationalize such approach is still being gathered.

As already pointed out, systems science is an interdisciplinary field that studies the complexity of systems
in nature, social, biomedical or any other scientific field. Several systems science methodologies exist —
e.g. systems dynamics modelling, agent-based modelling, microsimulation, concept mapping, network
analysis and many others — and the decision which methodology (or combination of methods) will be used
for a given complex problem — like overweight/obesity - is subject to an ad hoc assessment and
deliberation by the actors involved. Recently, the WHO Regional office for Europe published a manual
for integrating systems science for NCD policy development including an overview of approaches,
methodologies and practical examples which may provide useful guidance (47). It introduces the topic as
follows: “Systems thinking is a comparatively novel but rapidly developing area of knowledge that can
offer a number of approaches to address complex public health problems such as the prevention of non-
communicable diseases (NCDs). The use of systems approaches can potentially contribute to the
development of effective evidence-informed policies, encourage stakeholder involvement in the decision-
making process and improve the coherence of policy implementation”.

A whole systems approach to childhood obesity prevention does not compare to any individual
intervention seeking to change the factors that influence childhood obesity. In simple terms, such a whole
systems approach encompasses addressing whole environments that promote the development of
childhood obesity, as well as making the best use of communities’ resources, inter-sectoral partnerships
and putting local assets to work, and then studying the effects — all based on systems science methods.

Table 1 brings together a number of important concepts and definitions used in the systems dynamics
framework as proposed by WHO (from 38), while figure 3 highlights some of the major advantages and
benefits from implementing a whole systems approach in public health context.

Striving for a systems approach in childhood obesity prevention 13
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Table 1. Key concepts in systems thinking

Concept Definition

- A set of ideas and methods which encourage us to look at the
Systems thinking

bigger picture
Specific methods or methodologies (a set of procedures for
Systems . : . . )
gathering or interpreting data and/or evidence) informed by
approaches

systems thinking principles

A point in a system where a small intervention can lead to sub-

Leverage point | ;. tial, system-wide changes

Unintended | Response provoked when intervening in a system that is unin-
consequence | tended or difficult to predict (can be harmful or beneficial)

MNonlinear | A relationship between two elements in a system where the
relationship | cause does not produce a proportional effect

A closed chain of causal connections resulting in the output of a

Fesdback loop system or system element feeding back into itself

An interval of time between cause and effect, which can create

Delay | instability and fluctuations in system behaviour

Sources: WHO, 2009 (1): Meadows,2008 (6): Sterman, 2006 (9).

SUpPorts a community centred approach to Effect of collective actions is greater than the
tackling health inequalities sum of individual acticns

Benefits of
implementin
Recopnises the potential of P g Develops transferable workforce
all partners to contribute a Whole skills and eapacity
Systems
Approach
Maximises all assets in local anea, including Reflects the bocal leadership rale of lecal

MmNy assels authorities

Figure 3. Benefits of implementing a whole systems approach
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The framework that is predominantly used in this white paper is Systems Dynamics — one of the systems
science methods studying the dynamic behaviour of complex systems. An important premise of the
method is the understanding that the structure of a system (e.g., its elements, relationships, feedback
loops) is often just as important in determining its behaviour as the individual components themselves or
in other words that the behaviour of the whole can often not (fully) be explained in terms of the behaviour
of the parts.

More specifically for the problem of obesity prevention, the term “Community Based Systems Dynamics”
is more appropriate as a core feature of this approach is to indeed include and involve in the process the
community as a whole, its people, its infrastructure, its organizational features and all the actors and
stakeholders that play a role to think, decide and act together in concerted ways vis-a-vis specific
problems. For an excellent overview of the components and stepwise implementation of community-
based systems dynamics, we refer to an authoritative and comprehensive publication on this topic by
Peter Hovmand from Washington University (Saint Louis — USA) (51).

An important step in developing a systems dynamics methodology is through efforts aimed at
understanding the system. One way of engaging in such efforts is through systems mapping and a
frequently used mapping tool is the causal loop diagram (CLD) (48-50). Such diagrams provide visual
representations of the complexity of a problem, depicted in the form of (f)actors, causal relationships,
polarity (meaning the direction of impact of one factor on another) and feedback loops (for examples and
further description, please see the Appendix A.3). CLDs can provide increased understanding of how
different factors and phenomena inform and impact on policy decisions, can highlight the relative
importance of different mechanisms and can identify points of leverage and resistance (note: for the
latter, mathematical modelling is often the preferred procedure, although not always feasible in practice).

CLD's are often built through so-called group model building — i.e. techniques to involve community
members, actors and stakeholders in the creation of models to understand the role of (social)
determinants of health, in the implementation and scale-up of innovations, and in the development of
community prevention strategies. This technique allows to bring together and combine different
perspectives vis-a-vis a certain problem and they can also be based on or include experts’ views as well as
relevant literature (51). A well-known example of a CLD system map is the Foresight map which was
introduced earlier in this chapter (30). The Foresight map was developed by experts based on empirical
research literature, and it thus creates a predominantly academic perspective on the system in question.

The use of systems approaches in general and of community-based systems dynamics in particular can
eventually lead to the identification of — both short and longer term — opportunities for change in a
stepwise and participatory building process that should lead towards integrated and profound action for
prevention of childhood obesity and to consolidation of the evidence and resulting practices into the
development of effective and sustained evidence-informed policies. Indeed, such approaches can take
into account the widest possible scope with regard to overweight/obesity drivers in society, encourage
citizen and stakeholder involvement in the decision-making process and hence improve the coherence,
sustainability and credibility of policy implementation.
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1.4 Adopting a system’s lens in behaviour-oriented intervention programmes

The GrowH! project was not conceived as a whole systems approach for childhood obesity prevention,
but rather adopted a systems lens. A systems lens refers to a way of looking at and understanding a
problem by reflecting on and analysing structures and patterns in a system that shape lifestyle behaviours.
While the project drew on pre-existing experiences with preventive interventions that were implemented
in two different contexts (Bremen, Germany; Zaragoza, Spain), taking a systems lens was accomplished
by adding methods and techniques from systems dynamics and by reflecting the implementation process
from a systems perspective.

Figure 3 provides an overview of the elements in the GrowH! project.

Synthesizing frameworks for systems approaches based on literature and systems science expert group

Case studies Sented
Methods from whole
systems approaches Family-based,
motivational Childhood
Neighbourhood ItErEing Behaviours overweight /
e intervention obesity

Youth-led
participatory
action research
Kids in Action

Stakeholder Mapping

Group Model
Building

Hypothetical
Interventions

Figure 3. Elements of the GrowH! project.

Modelling hypothetical interventions

As an attempt to deal with the complexity of the various factors related to childhood obesity, a statistical
analysis was conducted to estimate the long-term effects of so-called hypothetical interventions based
on data from the large-scale European IDEFICS/I.Family cohort study. This analysis showed that the most
effective single intervention targets were to meet recommendations regarding screen time and
moderate-to-vigorous physical activity. For children of parents with low/medium education level
specifically, the most effective intervention target was being a member of a sports club. These results
show that targeting screen time, moderate-to-vigorous physical activity and a sports club membership
might have the largest impact on children’s weight development in the long run, and therefore are
important to include into the overall system of obesity-related factors.
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Case studies: Adapting to pre-existing interventions to a new context

Recent frameworks from implementation science (e.g., the CICl framework, Pfadenhauer et al. 2017) have
highlighted the need to carefully consider the role of context when adopting and implementing an
intervention. The aim of the case studies was to learn more about the adaptability and transferability of
two pre-existing lifestyle intervention approaches that have shown promising results in other contexts
(see Table 1). While the two approaches differed substantially, both aimed to reach and engage with
socially deprived population groups, giving them a voice and choice when implementing the interventions.

Table 1. Description of the two GrowH! intervention approaches

Context of Bremen (Germany) Zaragoza (Spain)

implementation

Context of intervention

development

Target group

Setting

Guelph (Canada)

Families with children aged 3-9 years

Socially deprived and ethnically
diverse neighbourhood

Amsterdam (The Netherlands)

Children aged 9-11 years attending
primary school (grades 4 and 5)

Socially deprived and ethnically
diverse neighbourhood

Intervention components -  Four home visits (approx. 60 min = - In total, 20 children participated in

per visit) over 4-6 months so called Action Teams (6-8 children

. . per Action Team; 3 Action Teams
- Counselling technique:

N . L installed
motivational interviewing )

- Written information material in Through (bijweekly meetings, the

easy-to-understand language Action Teams (1) explored the needs

of 9-12-year olds in terms of lifestyle
- Behaviour change incentives behaviours, and subsequently (2) co-
created and implemented actions to

address these needs:

- The following actions were
implemented:

1. Cooking workshop
2. Olympic sports day

Staff Professional health educators trained = An academic researcher to facilitate

in motivational interviewing Action Teams meetings

The implementation of the interventions was preceded by an adaptation phase and/or local needs
assessment. For the case study in Bremen, focus group discussions with families from the target groups
and with local stakeholder (health educators in primary schools) were conducted to adapt the
intervention to the local context. For the case study in Zaragoza, the protocol for conducting participatory
action research was adapted to the latest research insights during meetings together with researchers
from the pre-existing intervention approach. The facilitating researcher then adapted the protocol to the
local context. After the implementation, group discussions with local stakeholders, e.g. staff from

Striving for a systems approach in childhood obesity prevention 17



& GrowH!

kindergartens, primary schools, community centres, public health authorities and sports associations, and
with participating families were carried out to evaluate the contextual fit of the intervention and to gather
reflexions about entry points for systems approaches in these settings. A more detailed description of the
implementation process can be found in the Appendix A.3.

Using techniques and methods from systems dynamics

Alongside the implementation of the pre-existing interventions, techniques from systems dynamics were
used to gain a deeper understanding of the local obesogenic systems. This is described more in detail in
chapter 2.
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Chapter 2. Building blocks for the implementation of a systems approach to
childhood obesity prevention

2.1 Establishing building blocks for the implementation of a systems approach in
childhood obesity prevention

In this chapter, we delineate building blocks for the implementation of systems approaches for childhood
obesity prevention. We draw upon a synthesis of published literature, practical experiences from the
GrowH! Interventions, input from local stakeholders where the interventions were implemented, and
discussions with the GrowH! Systems Science Advisory Board.

The theoretical foundation for the building blocks is based on our scoping review and expert consultation
aimed to create an overview of systems frameworks for childhood obesity prevention (Belmon et al., in
progress). The review includes 28 frameworks, which were identified through an extensive database
search, grey literature search, and an expert consultation with the GrowH! Systems Advisory Board.
Several elements were identified across frameworks, which are integrated into seven building blocks:

Building a community partnership

Equity and inclusiveness

Supporting political environment

Understanding the local obesogenic system

Adaptive action development, implementation, and evaluation
Systematic program coordination

No ook~ owde

Underpin the approach with theory and evidence

In addition, our practical experiences from applying a systems lens to the implementation of the two
GrowH! interventions in the city districts Las Fuentes (Zaragoza, Spain) and Osterholz (Bremen, Germany)
enriched our understanding of systems dynamics applied to childhood obesity prevention interventions.
The GrowH! interventions acted as valuable case studies which not only underscored the importance of
understanding systems dynamics but also applied practical tools of systems methodologies (i.e., CLD
creation through Group Model Building (GMB). Furthermore, interviews with key local stakeholders in
two different settings as part of the GrowH! project offered valuable insights for the application of systems
thinking specifically for childhood obesity prevention. These interviews provided first hand perspectives
on the challenges and opportunities associated with potentially implementing a systems approach for
childhood obesity prevention. The GrowH! Systems Science Advisory Board further enhanced the
discussion by offering specific learnings and suggestions for each building block.

This chapter equips readers with building blocks for implementing a systems approach for childhood
obesity prevention. For each building block, we offer a theoretical foundation rooted in current literature,
complemented by the practical experiences made in the GrowH! project.

2.2 Building a community partnership

Community partnership development is the collaborative process of building and sustaining relationships
between public health entities and community stakeholders. A systems approach recognizes the
importance of engaging communities as active participants in the planning, implementation, and
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evaluation of the approach and the health promoting actions as part of the approach. Building a
community partnership involves forging alliances with local organizations, community leaders, residents,
and other key stakeholders to collectively address public health issues. The goal is to create a shared
vision, promote community involvement, and leverage local resources and knowledge to design
interventions that are culturally sensitive, contextually relevant, and more likely to be embraced by the
community. Community partnership development can foster a sense of ownership and empowerment
within the community, enhancing the impact and sustainability of the approach. The first step of building
a community partnership involves raising awareness of the problem of childhood obesity among
stakeholders, and cultivating motivation among such stakeholders to act on the problem. To identify the
prevalence of childhood obesity in a community we need to perform a comprehensive analysis of key
indicators.

Local stakeholders from the GrowH! interventions (e.g., policy makers, social service workers, healthcare
practitioners, educators) highlighted several points regarding community partnership development when
discussing how to begin the process of implementing a systems approach for childhood obesity
prevention in their community. They emphasized the importance of leveraging existing community
health networks by identifying and recognizing them to utilize their resources, expertise, and
relationships to support efforts targeting childhood obesity. Within the GrowH! project, two notable
networks were highlighted: in Las Fuentes, the Community Health Promotion network (Red Sanitaria)
composed of local district government, health practitioners working in the district, social services, etc;
and in Osterholz, part of the Leibniz Living Lab network, consisting of paediatricians, sports psychologists,
health educators, school staff, amongst others.

Stakeholders also stressed the need to facilitate engagement among key stakeholders by cultivating
relationships with and between stakeholders such as researchers, local healthcare providers, educators,
policymakers, community organizations, and residents to ensure broad participation and support for
intervention efforts. For example, during CLD building sessions in Las Fuentes, we provided stakeholders
with the opportunity to network during a designated portion of the workshop. Additionally, they
emphasized the significance of engaging community leaders (e.g., religious leaders, educators, non-profit
organisers, business leaders, social activist, healthcare professionals) to champion childhood obesity
prevention efforts and mobilize support among residents. They recommended leveraging their influence
to raise awareness, promote healthy behaviours, and advocate for supportive policy changes. In Las
Fuentes, for example, this involved engaging the district’s social services, who expressed a long-term
commitment to the improvement of children’s health in the community. In Bremen, local stakeholders
suggested that the engagement of retired players and managers from Werder Bremen football club could
positively contribute to a future systems approach in their community. progress in the intervention.

Lastly, stakeholders stressed the importance of developing a succession plan to ensure continuity and
sustainability of community partnerships in the event of personnel changes or turnover. This involves
documenting roles, responsibilities, and institutional knowledge to facilitate smooth transitions and
minimize disruptions.
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Key Message

Community partnership development involves collaborative relationship-building, leveraging existing
networks and engaging key community leaders in implementing a systems approach.

2.3 Equity and inclusiveness

Equity and inclusiveness are fundamental principles for public health programs, also in the case of a
systems approach. Equity is defined by the WHO as “the absence of unfair, avoidable or remediable
differences among groups of people, whether those groups are defined socially, economically,
demographically, or geographically or by other dimensions of inequality (e.g. sex, gender, ethnicity,
disability, or sexual orientation)”. In the context of childhood obesity prevention, ensuring equity and
inclusiveness means acknowledging and addressing the social, economic, and environmental factors
that contribute to disparities in health outcomes among different populations. A systems approach
recognizes that these disparities are not simply the result of individual choices or behaviours but are
deeply rooted in systemic inequities that create barriers to health and well-being.

By prioritizing equity and inclusiveness, a systems approach to childhood obesity prevention aims to
dismantle these barriers and create environments that support all children in leading healthy lives. This
requires engaging with communities to understand their unique needs, priorities, and challenges, and
co-creating actions that are responsive to these realities.

We need to ensure that public health interventions are not only effective but also just and fair. This means
actively working to reduce disparities in access to resources and opportunities, advocating for policies
that promote social and economic justice, and empowering vulnerable communities to participate in
decision-making processes that affect their health.

In the GrowH! interventions, the selection of implementation locations followed the principle of
proportionate universalism, targeting vulnerable neighbourhoods with a higher concentration of families
with a lower socioeconomic position to ensure that resources were directed where they were most
needed. In Zaragoza, the participatory research process embraced inclusiveness by actively involving
children in shaping the program to meet their needs and preferences and allowing for the incorporation
of diverse perspectives. In Bremen, families were guided to tailor the program to their preferences, such
as choosing the location for meetings with health educators and selecting areas of focus for improvement
within their family environments. However, despite these efforts, enrolling families in the intervention in
Osterholz turned out to be challenging. Contacting families via trusted community members and word-
of-mouth were the most successful recruitment channels.

Key Message

Prioritizing equity and inclusiveness includes addressing disparities and promoting fairness in access to
resources and opportunities through active involvement of vulnerable groups.
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2.4 Supporting political environment

A supporting political environment can be considered as a set of favourable political conditions, policies,
and attitudes that facilitate and encourage the implementation, sustainability, and impact of a systems
approach. Factors that are important to consider are policies that act as enablers or barriers to successful
implementation, and the allocation of sufficient resources for a sustainable implementation of the
approach. The local stakeholders within GrowH! suggested that leveraging existing political engagement
was an important step if a systems approach for childhood obesity prevention was going to be
implemented in their community.

The first step to establishing political support is to assess the extent of current political support within
the community. This involves analysing existing policies, attitudes, and conditions that may either
facilitate or hinder the implementation, sustainability, and impact of the whole systems approach. In the
GrowH! project, it was evident that political engagement regarding the promotion of healthy behaviours
among children existed in the communities of Osterholz and Las Fuentes. Specifically, there were several
publicly funded health promotion initiatives in place, such as health educators in primary schools and
neighbourhood health educators in Osterholz. Furthermore, the local district government of Las Fuentes
is actively involved in the local community health network (Red Sanitaira) of the district, participating in
local events and initiatives organised by the network (e.g., Feria Sanitaria).

The next step to gain political support in the community is to collaborate with local governmental
officials, policymakers, and community leaders dedicated to promoting children's health. For example,
patronage of a systems approach by the local minister of health was mentioned by the local stakeholders
in Osterholz as a realistic and effective option to gain political support and create commitment among the
network partners. However, it's important to acknowledge that such collaboration may not always be
feasible. In some instances, as observed in Las Fuentes, involving the local district government during CLD
building workshops and the implementation of project actions was not possible. This absence limited
opportunities for advocacy, and resource allocation. This highlights the need for adaptability and
alternative strategies to ensure collaboration.

Ongoing political support is vital for the successful implementation of a systems approach. Regardless of
changes in political leadership or party affiliation, sustained support from policymakers and governmental
officials is essential to ensure the continuity and effectiveness of intervention efforts. The priorities and
agendas of decision-makers significantly influence the allocation of resources, policy development, and
implementation strategies related to public health initiatives. Therefore, fostering ongoing political
support requires building relationships and advocating for the prioritization of children's health across
party lines and administrative changes. Stakeholders can work collaboratively to cultivate a political
environment conducive to sustained investment and commitment to addressing childhood obesity within
the broader context of public health agendas.

Key Message

A supportive political environment is important in the successful application of a systems approach,
requiring an assessment of current political support within the community and ongoing collaboration
with local officials to leverage existing resources and potential funding partnerships.
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2.5 Understanding the local obesogenic system

Understanding the local obesogenic system involves gaining a comprehensive view of the unique
characteristics, dynamics, and stakeholders underlying childhood obesity. Key characteristics include
amongst others sociocultural influences, geographic and environmental conditions, healthcare
infrastructure, community dynamics, the policy landscape. A contextual analysis is suggested to achieve
an in-depth understanding.

In the GrowH! project we conducted such a contextual analysis through systems mapping. Systems
mapping is a set of methods used in the field of systems science, specifically systems dynamics, to create
visual depictions of a system which enable researchers to analyse them (76). Systems mapping showcases
the elements (or variables), relationships, feedback loops, and emergent trends of a system, which in turn
allow a deeper insight into its complex dynamic. Within GrowH!, three systems mapping methods were
used to perform such a context analysis: stakeholder analysis, community asset mapping and Causal Loop
Diagram (CLD) building.

Within a stakeholder analysis qualitative information is systematically gathered and analysed to identify
and visually depict the relevant stakeholders related to a project, as well as their perspectives, affiliations,
interests, and interactions (77-79). In the context of the GrowH! project, a stakeholder analysis was
conducted to identify the key stakeholders that can influence the obesogenic system in the city districts
Las Fuentes and Osterholz. Such analysis promotes that the important stakeholders are being recognized
and considered throughout the approach. Key stakeholders were invited to participate in the subsequent
CLD building sessions, ensuring that complementary voices were reflected in the CLDs. In the case of Las
Fuentes, it identified a supermarket chain and a municipal sports centre as key partners to involve in the
initiatives co-created by school children to promote healthy behaviours in their neighbourhood and
among their peers. It also pinpointed potential stakeholders who could contribute to the local
dissemination of activities, like the district’s Social Services in Las Fuentes. This comprehensive process
establishes a foundation for effective collaboration and engagement within the local system, aligning
stakeholders' efforts towards shared goals and maximizing the impact of a systems approach.

Through community asset mapping the available resources in a specified geographical region relating to
specific areas of interest are identified (McKnight, 2010; Turin et al, 2019; Luo et al., 2023). Within the
GrowH! project, community asset mapping was used to identify assets related to childhood obesity
prevention in the two districts where the GrowH! interventions took place. Asset mapping deepened our
understanding of the obesogenic system of those two communities by identifying factors within it,
specifically resources relating to food, exercise, green spaces, community centres, government sites,
medical infrastructure, education, drinking water, and pre-existing initiatives. For example, pre-existing
initiatives relating to the promotion of healthy behaviours among children and families within the context
of Las Fuentes and Osterholz were identified, such as "Meriendas Saludables" by the Fundacidn el Tranvia
and the “Bremer Blindnis flir Bewegung” in Osterholz. Furthermore, we uncovered characteristics of the
community that favoured unhealthy behaviours related to obesity, such as the presence of food retail
stores, parks, lack of cycling paths, and unsafe areas. For example, limited diversity in food retail stores in
Osterholz, predominantly comprising big supermarket chains with few small food businesses or
discounters, limits the accessibility of affordable healthy food options for its residents, while the limited
availability of bike lanes in Las Fuentes could deter children from engaging in active transport. Overall, the
community asset mapping helped to identify factors that either supported or hindered the
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implementation of the GrowH! intervention strategies. It also highlighted opportunities to integrate
current approaches with existing activities or organizations, such community health promotion networks.

A Causal Loop Diagram (CLD) is a conceptual model that illustrates the behaviour of a system — or a
subsystem — by depicting its elements (or variables), causal relationships, and underlying mechanisms (80,
81). The diagram is made up of a set of words and arrows interlinked between each other, featuring
positive and negative causal links, or reinforcing and balancing feedback loops. CLDs serve as valuable
tools for mapping various facets of the community pertinent to childhood obesity prevention from a
systemic viewpoint. For instance, they can elucidate the multifaceted drivers contributing to obesity
within a given context and identify the complex array of variables impeding the effective implementation
of public health initiatives targeting childhood obesity. CLD building encompasses a range of
methodologies. Researchers may opt to extract pertinent data from scientific literature, synthesizing
findings to inform the diagram's structure and content (Waterlander et al.,, 2020). In addition,
stakeholders can be engaged in the process of creating a CLD through Group Model Building (GMB) to
capture diverse perspectives and insights regarding the systems’ dynamics. Once constructed, CLDs
provide a comprehensive visualization of the interrelationships between various variables influencing
childhood obesity and the underlying dynamic behaviours exhibited by the system over time. This holistic
understanding enables stakeholders and policy makers to identify key places to intervene within the
obesogenic system, i.e., key modifiable points which if targeted through initiatives or policy changes
disrupt the system and lead to significant improvements in preventing childhood obesity. Within GrowH!,
we applied local GMB sessions to build CLDs with key stakeholders identified through the stakeholder
analysis. In the Appendix A.3, we illustrate how CLDs have a role in applying a system's lens when
targeting individual behaviours. We utilize the CLD by Luna-Pinzon et al. (2023) to locate individual
behaviours such as sleep duration or physical activity into the overall system of obesity-related factors
(see Section A2.2).

Key Message

Performing a contextual analysis using system mapping methodologies will support in understanding the
local context and obesogenic system.

2.6 Adaptive action development, implementation and evaluation

Rather than relying on single interventions, coordinated actions should target key places to intervene in
the obesogenic system. Actions can be collaboratively developed and implemented by key stakeholders.
Local stakeholders emphasized the importance of recognizing, respecting, and potentially integrating
ongoing community programs when implementing a systems approach. Thus, we advocate for a
comprehensive analysis of existing programs and initiatives during the development of actions to
determine whether ongoing efforts align with the places to intervene in the system.

Adaptive action development within a systems approach involves an iterative and continuous process of
piloting, implementing, and evaluating actions to refine their relevance and intended results. This dynamic
approach recognizes that initial actions may require modification based on real-world feedback and
(un)expected outcomes. Pilot testing allows for the exploration of feasibility, acceptability, and initial
impact before full-scale implementation, providing valuable insights into what works and what needs
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adjustment. Based on the results of these pilots, actions are iteratively adapted to better align with the
needs and realities of the community, ensuring that interventions remain responsive and contextually
appropriate.

The GrowH! family-based intervention in Bremen executed a traditional adaptation phase, including the
adaptation of an existing intervention to a new context. In the GrowH! intervention in Zaragoza, an
adaptive action development process was implemented as this was part of the dynamic and collaborative
approach to the intervention design. Through the engagement of participatory action teams, children
were guided to select action ideas that were both feasible and could potentially create meaningful impact.
Actions were co-created based on the specific needs identified within their community, the preferences
of the children involved, and the existing local infrastructure. The actions were pilot tested and
implemented within this structure. This inclusive approach not only ensured that interventions were
tailored to the local context but also fostered a sense of ownership and empowerment among the action
team children as part of the community. Monitoring and evaluation within systems approaches for
childhood obesity prevention represent a departure from traditional evaluation methods which follow a
linear process of planning, implementation monitoring, steering, and completion. While the GrowH!
interventions employed a more conventional approach, focusing on pre- and post-intervention
measurements of health behaviours and anthropometric indicators, systems evaluations emphasize
continuous monitoring and evaluation of implemented actions over time. It takes the complexities into
account of an ever-changing environment and works with short-cycle iterations, collecting user feedback
as soon as possible and adapting actions based on the collected feedback. This approach encompasses
not only the intended effects of interventions but also considers unintended consequences and changes
within the system over time because of these actions. Through systematic monitoring, potential gaps or
areas requiring adaptation can be identified, enabling proactive adaptations to address emerging
challenges or capitalize on new opportunities. This may be accomplished by comparing CLDs from
different time points or utilizing techniques like ripple effects mapping (Nobles et al, 2022) or process
monitoring (Maitland et al. 2021). Ripple effects mapping can capture wider impacts and the adaptive
nature of a systems approach, while process monitoring involves the ongoing tracking of implemented
actions and their impact on the broader system.

Continuous short-cycle iterations for monitoring changes in the system involves ongoing, rapid feedback
to track the implementation and adaptation of actions within complex systems. These iterations prioritize
real-time adjustments based on emerging insights, fostering a dynamic and responsive approach to
interventions. In contrast, traditional outcome evaluations for childhood obesity interventions usually
gauge effectiveness by measuring behavioural and environmental outcomes before and after intervention
using predetermined metrics and endpoints. While both approaches contribute to understanding the
impact of interventions, continuous short-cycle iterations emphasize process-oriented learning and
adaptation, whereas outcome evaluations focus on assessing the achievement of specific outcomes and
targets.

To be able to have continuous adaptive development, implementation, and evaluation of actions, local
stakeholders (e.g., community leaders, healthcare providers, and educators) must be equipped with the
skills and knowledge to effectively integrate systems dynamics within the local context. Our interviews
with GrowH! local stakeholders revealed that they were not acquainted with specific theories or methods
of systems approaches. Providing training about systems dynamics may transfer the necessary concepts
to implement systems approaches. Local stakeholders suggested community-based training sessions as a
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valuable activity for them to gain hands-on experience and practical guidance on applying systems
dynamics to local issues. They emphasized the importance of illustrating the benefits of a systems
approach through successful case studies and tailoring the sessions to the local context.

Key Message

Part of a systems approach is the adaptive nature of the development, implementation, monitoring, and
evaluation of actions, integrated into existing community structures and programs.

2.7 Systematic program coordination

Within a systems approach, systematic program coordination involves the development and management
of the systems approach itself. This coordination ensures that all components of the system are integrated
efficiently, goals are aligned, resources are optimized, and processes are streamlined to achieve the
desired outcomes effectively. Additionally, it fosters collaboration among stakeholders, enhances
communication, and allows for continuous monitoring and adaptation, thereby increasing the overall
effectiveness and success of the program.

To do this, a systems approach requires the development and execution of a clear program plan. Said
plan lays out clear and measurable objectives, timelines, and milestones; and clearly states resource
allocation including funding, personnel, and materials. This ensures that the program is well-defined to
guide its implementation by tracking its progress, adjusting strategies as needed, and maintaining
accountability. Within the GrowH! project, local stakeholders proposed several strategies for creating and
executing such a plan. Firstly they emphasized the importance of defining and expressing clear and
measurable aims and timelines for a systems approach, ensuring they are achievable and comprehensible
to everyone involved. They also stressed the importance of creating a clear and reliable governance
structure that defines roles, responsibilities, and decision-making processes within the systems approach.
Within this governance structure, public health researchers play a vital role in generating evidence,
jumpstarting the systems approach collaboration with stakeholders, guiding the direction of the approach
and evaluating actions. Other stakeholders, such as government agencies, healthcare providers, schools,
community organizations, and the food industry, collaborate to implement actions tailored to the local
context, aiming to create supportive environments for healthy behaviours among children and families.
Additionally, stakeholders further emphasized the importance of forming a core working group involving
key stakeholders to facilitate strategic planning and maintain expertise throughout the program.
However, they also highlighted the necessity of maintaining an open network structure to encourage
inclusive and broad participation from additional stakeholders. Furthermore, they stressed the
importance of implementing efficient working protocols to enhance communication, collaboration, and
accountability. These working protocols would include standardized meeting schedules, work plans, and
reporting mechanisms to ensure transparency and progress tracking. Finally, stakeholders also noted the
crucial aspect of flexibility in program planning to adapt to any circumstances during implementation and
consider the needs of the community network, such as meetings and collaboration.

Funding constitutes a vital pillar that supports the implementation of a systems approach, playing an
important role in shaping the operational efficacy and longevity. Diversification of funds emerges as an
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important strategy to mitigate risks and ensure sustained support of a systems approach. Beyond reliance
solely on public health organisms, local stakeholders in the GrowH! project recognize the necessity of
exploring alternative funding avenues such as private sector partnerships, philanthropic grants, and
collaborative ventures (e.g., the urban planning department, European Social Fund, welfare foundations).
For instance, discussions among stakeholders in Osterholz have highlighted the potential of statutory
health insurance as a reliable initial source, ensuring stability for the program's initial phases.

Finally, stakeholders advocated for promoting resource mobilization and sharing among partner
organizations (e.g., meeting rooms, sports halls, logistics for events) to foster collaboration and maximize
impact within the community. For instance, within the context of GrowH!, specifically in Las Fuentes,
actions co-developed with children promoted local stakeholders to engage with schools to facilitate
implementation. This collaborative endeavour involved the municipal sport centre providing sports
equipment for a sports day, a local supermarket supplying food for cooking workshops, and schools
offering spaces to host these activities.

Effective leadership plays a pivotal role in guiding the program's direction, aligning the participants (i.e.,
researchers, stakeholders, and the institutions they represent, etc.), stimulating commitment and
innovation among team members, and overcoming organizational barriers to ensure the program's
success and sustainability.

Finally, clear, positive, inclusive, and tailored communication and marketing strategies of the approach
and the incorporated implemented actions play a pivotal role. Effective communication fosters
understanding, engagement, and participation among diverse stakeholders within the community. By
ensuring clarity in messaging, actions and the intention behind the project can resonate with various
stakeholders. Moreover, the adaptation of communication strategies to the specific needs and
preferences of different groups enhances their relevance and efficacy, facilitating meaningful dialogue
and collaboration.

Stakeholders highlighted the need to clearly express the goals of the systems approach in a way that all
stakeholders involved can easily grasp and get on board despite their differences. Also, the language
proficiency of GrowH! researchers and collaborators was vital for reaching out to families and delivering
the family-based intervention, especially for those with low proficiency of German language. Ultimately,
finding the right language and methods to communicate effectively is essential for shifting power
dynamics from experts to the community. For example, in Las Fuentes, the community health network
was identified as an appropriate intermediary to communicate with the community.

Key Message

Systematic program coordination involves clear planning, management of interconnected components,
collaboration, leadership, strategic funding diversification for sustained implementation, and inclusive
communication strategies to engage the community.

Striving for a systems approach in childhood obesity prevention 30



& GrowH!

2.8 Underpin the approach with theory and evidence

Underpinning the approach with theory and evidence ensures that the approach is rooted in a
comprehensive understanding of the multifaceted factors contributing to childhood obesity and
incorporates strategies for an effective approach.

By incorporating existing theories and evidence from the field of public health and other fields, a systems
approach — like any approach — can capitalise on existing evidence and the collective knowledge base of
the scientific community. This knowledge base not only informs the selection of intervention strategies
but also guides the development of tailored actions within the systems approach that address the unique
needs and contexts of diverse populations. By incorporating what is already known and understood, the
approach can focus on innovative solutions and novel applications to achieve meaningful and sustainable
change in childhood obesity.

A concrete illustration of underpinning interventions with theory and evidence can be found in the two
GrowH! interventions implemented in Zaragoza and Bremen. In Zaragoza, the intervention design process
followed the Intervention Mapping protocol, which involved selecting theoretical methods that aligned
with the actions developed by participatory action teams. Conversely, the intervention in Bremen was
built upon the theoretical foundation of motivational interviewing, a well-established approach for
promoting behaviour change through collaborative, goal-oriented conversations.

Integrating existing theory and evidence within group model building sessions with diverse stakeholder
groups serves as a cornerstone for effective systems approaches. Practically, the integration of existing
evidence and theory within group model building sessions involves several steps. First, facilitators compile
relevant literature, data, and expert insights on the topic at hand, ensuring that participants have access
to a comprehensive evidence base. During the sessions, stakeholders are guided through activities such
as creating a CLD, where they visually map out the interconnected factors contributing to the problem
under consideration. Throughout this process, facilitators prompt participants to draw upon their
knowledge of existing theories and evidence to identify key variables, feedback loops, and places to
intervene within the system.

Key Message

It is important to equip stakeholders with the knowledge and skills to incorporate existing theory and
evidence into the intervention development within the local context, and with that, ground the
approach in established theories and evidence.

Conclusion

This chapter summarises the building blocks for the implementation of a systems approach to childhood
obesity prevention derived from theoretical frameworks and provides related real-world experiences
from the GrowH! project. The insights may offer guidance to public health stakeholders regarding
understanding of the local system through comprehensive research, developing and implementing
dynamic actions with thorough evaluation, systematic organization, fostering community partnerships,
and securing political support to sustain the approach and ultimately achieve systematic changes. By
following the blocks described above, local stakeholders may work towards effectively applying a systems
approach to childhood obesity prevention and thus promote a healthier future for children worldwide.
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Chapter 3. How to address the obesogenic environment in childhood obesity
prevention: key learnings from the GrowH! project

Adopting a “Systems Lens”

The GrowH! White Paper was conceived as a document that should integrate all the knowledge and
knowhow collected and built up in the course of the GrowH! project — a collaborative childhood obesity
prevention effort granted within the European JPI (Joint Programming Initiative) framework “Healthy Diet
for a Healthy Life”.

The GrowH! project’s main objectives and research outline has been developed against the background
of the overweight/obesity pandemic and was intended to contribute to the body of scientific evidence on
how to address this global challenge. For this purpose, the project elaborated a scientific protocol and
strategy for two feasibility studies with regard to the implementation of specific overweight/obesity
preventive efforts that had been tested already in other regions and that had shown promising results.
Both studies involved working directly with people — respectively school children from a deprived urban
area in a city district of Zaragoza (Spain) and low-income households in a culturally diverse city district of
Bremen (Germany) — and were essentially based on two distinct approaches for overweight/obesity
prevention, respectively participatory action research for overweight/obesity in Spain and the technique
of motivational interviewing in Germany.

Obviously, both approaches have the finality to influence people’s behaviour, i.e. enhancing individuals’
capacity for energy balance control through adoption/consolidation of a lifestyle with mainly adequate
sleep and activity patterns and with a well-balanced diet as cornerstones for overweight/obesity
prevention.

However, from the first discussions about the project backbone and architecture, the GrowH! researchers
realised that the project should not only focus on the individual in a direct way — through direct action on
proximal determinants of behaviour - but also should had to take on board the totality of the much wider
set of drivers that create the environment (physical and societal) in which people live and that are beyond
individual control — this is represented by embracing also the dimension of “systems thinking” in the
GrowH! project.

Indeed, as elaborated more extensively in chapter 1, the body of scientific evidence with regard to
primordial prevention of overweight/obesity — especially in childhood — points at the need for structural
and systemic changes that — for the largest part — are effectuated at the political, community and societal
level and not only directly at the individual level. In order to meet this need, systems science has been
advocated as the methodological framework to work with.

One of the first — rather naive — underlying considerations is the simple — but obvious - fact that both types
of interventions tested for feasibility in the GrowH! project (for details, please see appendix A.3), focus
on phenomena that never occur in isolation. In the case of the Zaragoza study for instance, schoolchildren
have been successfully involved in the co-creation of a behaviour change program. However, such PAR
(Participatory Action Research) program by itself cannot address the full picture of the broader
overweight/obesity promoting contexts that drive these children’s behaviour. They live for instance in
socio-economically deprived areas which is in itself an important determinant of overweight/obesity.
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These children often live in poor housing conditions, spending lots of time on their own, with large
amounts of screen time, often have parents that face subsistence hardship and may not have time for
cooking nutritious meals nor spending a lot of time on adequate parenting practices for healthy lifestyles.
Often, these children face a lack of activity promoting infrastructure in the neighbourhood, are exposed
to aggressive marketing strategies for junk food through different channels and media and moreover they
often live in areas that have been described as food deserts — neighbourhoods where almost no healthy
foods can be found and highly palatable junk food is available at all times and at every corner. These and
many other factors cannot be addressed by a PAR program alone.

Mutatis mutandis, similar considerations can be made for the motivational interviewing intervention that
was done in Bremen.

For this reason, the GrowH! project has indeed taken on board a so-called “systems lens” in order to
enrich the information gained from the setting-based interventions — respectively schools and households
- with relevant information and input from a broader systems perspective. In other words, the GrowH!
project has tried to work its way from within the setting of a specific intervention towards the broader
systems layers that surround that setting and in doing so, identify additional pieces of a jigsaw of wider
determinants and mechanisms for unhealthy behaviours. A stepwise and structured process to visualize
relevant cogs in the obesogenic dynamics and gradually build up a data matrix that allows to identify clues
for further actions, initiatives and regulatory frameworks. It is a bottom-up approach to look from within
the specific setting of an intervention to a broader outlook in which the more distal drivers of the
behaviour come into the picture and unveil the potential for concerted action. The finality of this approach
is to empirically build knowledge about obesity prevention that — to our knowledge — has not been
revealed before and in a form that has not — or only rarely - been attempted before. This new package of
knowledge can in a later stage be further tested on its generalizability in other settings, at higher scales
and in other jurisdictions.

This GrowH! effort of visualizing the broader picture is mainly done through the systems mapping effort
(see Appendix A.2.1 for details on this methodology) from which it was possible to come to a better
understanding of dynamics and from which also the building blocks of a systems approach (described in
chapter 2) have been distilled.

Overall, the GrowH! White Paper represents a considerable effort to bridge the gap between on one hand
the implementation of particular intervention efforts that have shown a potential within specific settings
(respectively primary school setting and a setting of socioeconomically deprived households) and on the
other hand the need for articulating the specificities of the settings within the broader space of
stakeholders, opinion leaders, politicians and any other local actors with influence and/or power to
change specific loops in the system for the better.

This effort has been established through a combination of literature search, discussions with systems
experts, fieldwork with disadvantaged population sub-groups and qualitative research involving key
persons and organisations that can have an influence of the obesogenic framework and its dynamics.
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Systems lens approach: a model based on the GrowH! experience

On the basis of the process described in the previous section, the GrowH! research community —i.e. all
the researchers from the project together with the systems experts form the advisory board and all the
people that have been interviewed and surveyed — has summarized the key learnings from the project in
a five point principles pamphlet for a systems lens approach for overweight/obesity prevention that
constitutes a useful basis for a modus operandi in the context of overweight/obesity prevention and that
can serve as a cornerstone and benchmark for further dissemination and sensitization on this topic at
different levels.

1) The notion of “systems thinking” should become the standard attitude in the minds of all people that
work in the field of overweight/obesity and/or have the capacity to make things happen at the societal or
political level. Indeed, many people still think in one- or oligo-dimensional terms vis-a-vis the prevention
of overweight/obesity and this not only hampers or delays the necessary transition towards systems
actions but can also be a serious threat for concerted action at a higher integrated systems level.

Therefore “systems thinking” should be the major key word in all academic, societal and political thinking
around obesity — and for that matter around all chronic lifestyle related diseases. Only by adopting a
general determination on the need for systems thinking, the process of building further on the knowledge
and practice for installing the societal context that facilitates sustainable change in lifestyle can succeed.

2) Principles of systems thinking should be part of training in all curricula for health professionals and
health care managers. By adopting this basic training principle, a strong foundation and capacity for
systems approach can be established and actors from different scientific backgrounds can learn to
collaborate within a framework of common understanding for systems approach in such a way that
complementary expertise from different fields can converge towards a common finality for
overweight/obesity prevention.

3) All public health actions on overweight/obesity prevention within a given area should engage in
building a “Community systems action platform” bringing together all resources and all stakeholders with
an interest in overweight/obesity prevention — politicians, NGQO’s, private sector representatives, citizens,
etc.

Such platform should engage in mapping existing community health networks and identifying community
leaders for health and should start the co-creative process for overweight/obesity prevention via systems
approach.

Leadership is essential in obesity prevention, providing direction, inspiration, and advocacy for healthier
communities. Effective leaders champion initiatives that promote healthy lifestyles, advocate for systemic
changes to reduce barriers to nutritious food and physical activity, and inspire collective action across
sectors.

Around the appropriate leadership, a governance structure should be built that allows inter-sectoral and
multi-network collaboration and can lead to developing a shared vision and a fair division of
responsibilities and tasks.
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4) The community systems action platform —the cockpit for the systems approach for overweight/obesity
prevention programs - should build a strategy and protocol with a clear description of the stepwise
deployment of the “systems mapping” and the toolbox that will be used for that (e.g. agent based
modelling, group model building, etc) and the appropriate tailored action plan that follows from the
systems mapping analysis.

We thereby strongly recommend to use the WHO guidance as a basis for further harmonizing the efforts
for systems approach across countries (see chapter 1)

5) As already stipulated in chapter 1, it is strongly recommended to embed the efforts for obesity (and
chronic disease) prevention through systems approach into a broader common agenda for addressing
major societal challenges, that also need to be tackled via multidisciplinary systems science approaches.
Indeed, there is substantial evidence that these big challenges - like the planetary health status, the “one
health” challenge, the biodiversity loss problem, climate change, etc. (in other words mainly the effect of
the so-called anthropocene) are fuelled by a common set of distal overarching driving forces that root
into the major faculties of human activities - energy systems, food production systems, land use, the use
of planetary resources, carbon and phosphorus cycles, etc.

Building a common and generalized understanding of the connectedness of these societal challenges
offers the best basis for mobilizing the necessary societal dynamic for change in a favourable direction.
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Appendix

Promising GrowH! intervention approaches

Al Introduction
Within the GrowH! project, several tasks were undertaken and combined to learn more about effective
childhood obesity prevention. The results are summarized in this appendix.

In the first task, a statistical analysis was conducted to estimate the long-term effects of so-called
hypothetical interventions on childhood overweight and obesity based on data from a large-scale
European cohort study. Using methods of causal inference, we simulated the effects of behavioural
changes, e.g. meeting screen time recommendations, on the risk of developing overweight/obesity. This
analysis helped to identify behaviours that have the strongest impact on children’s weight development
in the long run (see A2.1) and to locate them into the overall system of obesity-related factors (see A2.2).
The second task was to implement two different intervention approaches in new contexts that had shown
promising effects in other contexts — in other words proof of their feasibility. The first intervention used
a family-based, motivational interviewing approach to address families with children aged 3 to 9 years in
Bremen, Germany (see A3.1). The second intervention addressed 9- to 11-year old children and used a
youth participatory action research approach in Zaragoza, Spain (see A3.2). The aim of the proof of
feasibility studies was to learn more about the adaptability and transferability of the intervention
approaches to new contexts where particular attention was paid to children considered to grow up under
disadvantaged conditions. Both interventions did not use a fully-fledged whole systems approach, but we
interpreted the result of their implementation applying a systems lens.

A2 Hypothetical interventions: what, why and how?

In order to generate evidence for informing the development of successful obesity interventions, it is
important to identify the most important health behaviours to be addressed. Based on data of a large
European children cohort, we first simulated the long-term effects of behavioural changes on the
incidence of overweight and obesity; this is referred to as “hypothetical interventions” in the following
(Bornhorst et al. 2023). In a second step, we interpreted the findings within the context of a complex
system of obesity-related factors based on the causal loop diagram (CLD) derived by Luna Pinzon et al.
(2023); described in detail in Section A2.2. This means we link the most important health behaviours to
upstream factors that determine these behaviours. This provides relevant background information that
can be integrated when devising systems approaches for obesity interventions.

To project the impact of long-term behavioural changes on the incidence of overweight/obesity (i.e. to
estimate hypothetical intervention effects) we used the so-called parametric g-formula which is a method
of causal inference (Daniel et al. 2013). The manuscript describing this approach in detail has recently
been published (Bérnhorst et al. 2023). Based on this methodology ‘what if’ questions can be answered
such as:

“What would happen to the incidence of overweight/obesity if every child ...
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.. adhered to screen time recommendations?”

.. adhered to sleep recommendations?”

...used an active form of transport?”

...was a member in a sports club?”

..reduced the intake of sugar-sweetened beverages by 1/day?”
..and so on

In addition, we determined the effect of changing multiple behaviours simultaneously.

Our analyses were based on data of the multi-centre IDEFICS/I.Family cohort study (Ahrens et al. 2017).
The baseline survey took place 2007/08 where 16 229 children aged 2 to 9 years participated from eight
European countries (Belgium, Cyprus, Estonia, Germany, Hungary, Italy, Spain, Sweden). The cohort
completed its fourth follow-up in 2020/21 and covers a variety of obesity- and lifestyle-related risk factors
over a period of 13 years.

A2.1 Key results
As intervention targets for the hypothetical interventions we focused on seven behaviours that are often
addressed in real life interventions:

— Nocturnal sleep duration

— Screen time

— Sugar-sweetened beverage consumption

— Eating while doing something else, e.g. watching TV

— Membership in sports club

— Using an active form of transport to/from kindergarten/school/work

— Moderate-to-vigorous physical activity (MVPA; only in a subgroup)
We compared two types of hypothetical behavioural changes:

— Strictly adhering to recommendations (e.g. ‘all children adhere to sleep recommendations’)
— Changing the behavioural factor by a small amount (e.g. ‘all children increase sleep duration by
30 minutes/day’)

Our analysis dataset comprised of 10 877 children participating in the multi-centre IDEFICS/I.Family cohort
study that were not overweight or obese at baseline (wave 0).

Figure Al shows the observed adherence to the recommendations for the single behavioural factors as
well as the percentage of children that adhere to all recommendations by examination wave. While
adherence to most behavioural recommendations declined with age, e.g. for sleep (82.5% at wave 0 to
68.4% at wave 3) and screen time (54.1% at wave 0 to 23.2% at wave 3), the percentage of children using
an active form of transport to kindergarten/school/work increased with age (39.2% at wave 0 to 73.9% at
wave 3). Only few children adhered to all behavioural recommendations.
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Figure A1: Percentage of children that adhered to all recommendations as well as to recommendations concerning the single
behavioural factors by assessment wave (WO0=baseline (2-9 years), W1=1st follow-up wave (4-11 years), W2=2nd follow-up wave
(8-14 years), W3=3rd follow-up wave (15-22 years))

PA: physical activity

We simulated the 13-year risk of developing overweight/obesity when fully adhering to the above
intervention targets and compared it to the risk under no behavioural change (i.e. children behaved the
way they behaved before). We further calculated the so-called potential impact fractions (PIF) for the
behaviour change scenarios. The PIF gives the fractional reduction of overweight/obesity cases that would
occur when changing the current behaviour in the population to that specified in the hypothetical
scenarios.

The risk of developing overweight/obesity under no behavioural change was estimated to be 30.7% and
could be reduced to 25.4% under a joint intervention targeting six behaviours based on health
recommendations (Figure A2). This means, in a group of 100 children, about 31 children would develop
overweight/obesity over a 13-year period without behavioural change and about 25 when adhering to all
six behavioural recommendations. This suggests that incidental overweight/obesity could be prevented
in about 5 to 6 out of 100 children under a joint behavioural intervention. This corresponds to a relative
reduction of the risk of developing overweight/obesity by 17%. It should be noted that these estimates
are likely to be underestimated amongst others due to measurement errors in proxy-reported data and
should hence be interpreted as the minimal risk reductions that can be achieved based on the described
behavioural changes.
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Figure A2. Risk of developing overweight or obesity when adhering to six behavioural recommendations (red line) compared
to risk under no behavioural changes (blue line). Figure adopted from.>

The most effective single intervention targets were to meet screen time (Figure A3) and MVPA
recommendations. For instance, complying with the MVPA recommendation alone resulted in a relative
reduction of the overweight/obesity risk by 11% over a six-year period. However, these were also the
interventions with the highest number of participants intervened on over time (97.1% of the population
for screen time, 88.3% for MVPA), i.e. who would need to change their previous behaviour. Almost no
child adhered to these recommendations over the entire follow-up period. Sports club membership and
‘non-daily eating while doing something else’ also showed to be promising intervention targets.
Adherence to sleep recommendations showed a small favourable effect on the risk of developing
overweight/obesity. Active transport only showed a favourable effect when accounting for the distance
to kindergarten/ school/ work. Unexpectedly, our results suggest that limiting SSB consumption increases
the risk of developing overweight/obesity which may be explained by differential misreporting — a
common problem in nutritional epidemiology. Already 15 additional min/day of MVPA and 30 additional
min/ day of sleep showed favourable effects on the risk of developing overweight/obesity suggesting that
even small behavioural changes can have a beneficial effect.

We further studied whether the most promising intervention targets for children differ by demographic
or parental characteristics: The most effective intervention targets in children of parents with
low/medium educational level was being member in a sports club; for children of mothers with
overweight/obesity, meeting screen time recommendations and membership in a sports club had the
largest effects. Meeting screen time recommendations showed larger effects in girls as compared to boys
while the opposite was observed for membership in a sports club and ‘non-daily eating while doing
something else’. Adherence to screen time recommendations had a larger effect in children aged 2 to <6
years at baseline; being member in a sports club had a larger intervention effect in children aged 6 to <10
years at baseline.
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Figure A3. Fractional reductions of overweight/obesity cases that would occur when changing the current behaviour in the
population to that specified in the hypothetical intervention over a 13-year period. For instance, if all children adhered to screen
time recommendations, the number of overweight/obesity cases could be reduced by 7% over a period of 13 years.

A2.2 Interpreting the findings from a systems lens

Luna Pinzon et al. (2023) developed a CLD to understand the overall system and dynamics of obesity-
related behaviours accounting for the perspectives of adolescents, researchers and local stakeholders.
We used this CLD to identify important upstream factors of the individual behaviours targeted in the
hypothetical interventions (see A2.1) as well as to interpret our findings within the context of this complex
system of obesity-related factors. Within the CLD, Luna Pinzon et al. (2023) identified six subsystems out
of which three were most relevant in our context. These subsystems included the interactions between
(1) adolescents and the physical activity environment, (2) adolescents and the online environment and (3)
adolescents, parenting and wider socioeconomic environment.

In the hypothetical interventions, screen time turned out to be a promising intervention target for long-
term childhood obesity prevention. Figure A4 shows the subsystem of factors that may determine screen
time identified by Luna Pinzon et al. (2023). Multiple factors in the system increase screen time of children
and adolescents: Screen use is a social norm in everyday life due to society’s dependence on new
technologies. This social norm is enhanced by the screen use of peers, exchange of notifications with them
and the strong desire to stay up to date. Adolescents often extend the screen use to the evening and
night-time hours, particularly, if there are no parental rules on sleep and evening screen use. Social media
use, watching movies or streaming endless episodes of series and gaming before sleeping can cause stress
which impairs the sleep quality and duration among other factors such as ambient noise and light, sharing
bedroom with siblings, family members awake, upcoming events, being in love and excitement. The blue
and bright light emitted by digital devices appears to affect the circadian rhythm, delaying sleep onset
and shortening the overall duration of sleep (Touitou et al. 2016). Our estimations revealed that already
30 min of additional sleep per day has a small favourable effect on overweight/obesity.
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Figure A4: Interaction between adolescents and the online environment. Factors derived from the researchers’ perspective are
shown in yellow, those from the adolescents’ perspective in purple, and those from the stakeholders’ perspective in blue. Factors
present in at least two of the three perspectives are shown in green. Black arrows indicate positive polarity and red arrows indicate
negative polarity in the causal relationship between factors

Taken from: Luna Pinzon A, Stronks K, Emke H, van den Eynde E, Altenburg T, Dijkstra SC, Renders CM, Hermans R, Busch V,
Chinapaw MJM, Kremers SPJ and Waterlander W (2023) Understanding the system dynamics of obesity-related behaviours in 10-
to 14-year-old adolescents in Amsterdam from a multi-actor perspective. Front. Public Health 11:1128316. doi:
10.3389/fpubh.2023.1128316
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Another promising intervention target in our hypothetical interventions was achieving the
recommendation of at least 60 min/day in MVPA. Sports club membership and active transport can
contribute to attain this daily time in MVPA. Also sports club participation, active transport and outdoor
active play are subject to a system of promoting and hindering influences as displayed in the CLD
subsystem on the interaction between adolescents and the physical activity environment by Luna Pinzon
and co-authors (Figure A5). Urbanization is associated with a high building and traffic density which limit
the available outdoor space for active play, sport venues and safe walking and cycling routes which in turn
increase the distance to sport facilities and can reduce the time they are used or even hinder a sports club
membership. Sports club participation also depends on the available household budget and/or available
sports funds as well as access to affordable sport facilities. Stimulating parents who value the physical
activity of their children can have a promoting effect. Additionally, sports participation can be fostered by
the desire of the child/ adolescent to be fit. Enjoyment in outdoor active play which can result from
positive experiences during physical education in school and an attractive environment for outdoor play
can either promote or hinder a sports club participation. On the other hand, experiencing quarrels and
bullying during outdoor active play or demotivating physical education in school reduces the enjoyment
in outdoor play. Sports club participation as well as participation of peers in outdoor active play and active
transport increase the self-confidence which in turn again enhances enjoyment in outdoor active play.
Parents and peers play an important role in this system as they can support the social norm for outdoor
active play and active transport by family and peer participation. In contrast, this social norm can be
hampered if, for instance, the parents do not have available free time, if there are barriers in parents’
logistics regarding sports or if the traffic density reduces the perceived safety of the physical activity
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environment. Further, low distances, safe cycling lanes and walking paths, as well as good local transport
connections to reach sport facilities are important. Additionally, schools located close by the home are
important pre-conditions to promote active commuting (Prince et al. 2022). In case of long distances,
children and adolescents use less often modes of active transport, e.g. cycling, and may be taken to school
by car or use public transport. Due to a lack of a (perceived) safe environment, parents may not only
restrict active transport, but also outdoor play. As a consequence, screen use may become more attractive
which in turn reduces the chance to attain sufficient time in MVPA (Luna Pinzon et al. 2023).
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Figure A5: Interaction between adolescents and the physical activity environment. Factors derived from the researchers’
perspective are shown in yellow, and those from the adolescents’ perspective in purple. Factors present in at least two of the three
perspectives are shown in green. Black arrows indicate positive polarity and red arrows indicate negative polarity in the causal
relationship between factors.
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Chinapaw MJM, Kremers SPJ and Waterlander W (2023) Understanding the system dynamics of obesity-related behaviours in 10-
to 14-year-old adolescents in Amsterdam from a multi-actor perspective. Front. Public Health 11:1128316. doi:
10.3389/fpubh.2023.1128316
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The hypothetical interventions further revealed that eating with mealtime distractions like watching TV
increases the risk of developing overweight/obesity. Eating with distractions, so-called mindless eating,
may lead to overeating in response to external stimuli (‘not listening to Internal hunger and satiety cues’).
This can be enhanced when feeling down and using unhealthy food as a reward which in turn can have a
negative impact on the frequency of eating occasions as indicated in the subsystem on the interaction of
adolescents and the food system (see Figure A6; Luna Pinzon et al. 2023). Further, extensive screen time
does not only mean excessive sedentary time but also continuous exposure to marketing for unhealthy
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foods on television and the internet, and can thus increase the consumption of unhealthy foods. Parents
as healthy role models and parental mealtime rules/ shared family meals can help to prevent ‘eating with
distractions’. On the other hand, parents can even reinforce this adverse behaviour in their children and
adolescents, if they usually eat while watching TV. This behaviour affects a balanced energy account. The
same mechanism applies if parents drive their children to school instead of encouraging them to cycle or
walk such that the process of conserving energy becomes easier (Butland et al. 2007). The single dietary
factor, reducing the consumption of sugar sweetened beverages, included in our hypothetical
intervention study revealed unexpected results potentially due to socially desirable answer behaviour and
corresponding reporting bias and is hence difficult to interpret. However, diet is known to be a main driver
of overweight/obesity and Figure A6 shows that important upstream factors such as marketing of
unhealthy food and high accessibility and availability of unhealthy food foster the high preference for
unhealthy foods and constrain adolescents from seeking healthier alternatives.
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Figure A6: Interaction between adolescents and the food environment. Factors derived from the researchers’ perspective are
shown in yellow, those from the adolescents’ perspective in purple, and those from the stakeholders’ perspective in blue. Factors
present in at least two of the three perspectives are shown in green. Black arrows indicate positive polarity and red arrows indicate
negative polarity in the causal relationship between factors.
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10.3389/fpubh.2023.1128316

COPYRIGHT © 2023 Luna Pinzon, Stronks, Emke, van den Eynde, Altenburg, Dijkstra, Renders, Hermans, Busch, Chinapaw, Kremers
and Waterlander

Parents and their parenting practices play a crucial role in the system of the discussed interacting health-
related behaviours. If parents lack free time or a sufficient household budget, if they have stress and are
in a survival mode without headspace for healthy behaviours, if they have a low degree of control over
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their children or poor health literacy, healthy behaviours of children and adolescents will be difficult to
implement.

Overall, our findings from the hypothetical interventions and integration within the CLD underpin that
interventions targeting multiple behaviours are required to approach the risk of overweight/obesity from
different angles as single-behaviour interventions only have minor effects.

A3 Case Studies

A3.1 Bremen — Using a motivational interviewing approach to engage with families in a

disadvantaged neighbourhood

Families are important when approaching obesity prevention from a systems perspective because they
are the first places where health-related routines are learned and reinforced, where e.g. taste preferences
and eating behaviours are shaped (Barnes et al. 2020; Hebestreit et al. 2017; Jilani et al. 2017). During
family meals, parents create food environments for children’s early experiences with food variety, taste
sensations and healthy choices (Hebestreit et al. 2017; Jilani et al. 2017). From a systems perspective,
families can be understood as open adaptive systems that are in constant exchange with the environment
but follow their internal logic determined by their interaction pattern (Henry et al. 2015). Equifinality, i.e.
the ability of a family to reach a goal through various ways, is one of the key concepts of family systems
theory (Whitchurch & Constantine 1993).

There are both challenges and opportunities when engaging with families to create and maintain healthy
routines and environments. On the one hand, almost all parents want their children to thrive in a healthy
way and want to be ‘good parents’ (Koivumaki & Jallinoia 2023). On the other hand, family life with young
children is a busy and often challenging episode in life, as families need to balance and negotiate the
demands of other subsystems such as the workplace or childcare. This makes it difficult for parents to
invest the energy that is needed to withstand and counteract the many factors in the obesogenic
environment they are surrounded by. Therefore, while acknowledging the critical role of families, many
approaches to childhood obesity prevention find it difficult to engage with families, and those families
who engage are often not the ones most in need (Summerbell et al. 2012; Steenbock et al. 2019).

In this case study, a family-based intervention was implemented for families with children aged 3 to 9
years. Following the principle of proportionate universalism (providing more to those with higher needs
(Carey et al. 2015)), this program was offered in socially deprived and culturally diverse neighbourhoods
instead of targeting families based on sociodemographic characteristics, which can have a stigmatizing
effect.

Table 1. Characteristics of the intervention approach in Bremen.

Target group Families with children aged 3-9 years
Setting Socially deprived and culturally diverse neighbourhood
Intervention components —  Four home visits (approx. 60 min per visit) over 4-6 months

— Counselling technique: motivational interviewing
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—  Written information material in easy-to-understand language
— Behaviour change incentives

Staff Professional health educators trained in motivational interviewing

Adaptation of the approach

The program was originally developed and tested in the North American context and had shown promising
effects (O’Kane et al. 2018, 2019). The differences in, for example, the built environment, the food
environment, social norms and sociodemographic make-up of the families necessitates an adaptation
phase to achieve a good intervention-context fit (Moore et al. 2021). The first step in this process was the
liaison with an operational stakeholder (Landesvereinigung fiir Gesundheit und Akademie fiir
Sozialmedizin Niedersachsen Bremen; LVG&AFS) who had the capacity to conduct the program and
potentially maintain it after the end of the funding period. Selecting appropriate staff and training them
in the main intervention technique (motivational interviewing; Ml) was another step in the adaptation
process. It proved to be an advantage for the implementation that Ml is already an established counselling
technique and that many countries have training opportunities. As a counselling technique, Ml speaks to
the intrinsic motivations of family members and identifies topics and goals in a collaborative manner (Ozer
& Piatt 2017; Resnicow & McMaster 2012). In general, Ml is a very flexible method that adapts to the
motivations and barriers within a family instead of providing expert advice. In this family-based program,
the method was combined with written material which offered a structured choice of setting goals for
changing family routines related to childhood obesity (e.g., physical activity, sleep, screen time, fruit and
vegetable intake).

For the purpose of adapting the program, the original program materials were translated and local
information, e.g., regarding where to find additional support in the neighbourhood, was collated. Several
group discussions were held with stakeholders and families to discuss the components and the contents
of the program. This led to a couple of changes concerning the surface structure of the program
(appearance of the material and wording), but also some suggestions for the basic structure of the
program were made. For example, a suggestion was taken up to offer alternative locations for the visits
if a family was not comfortable being visited at home.

Summary of findings

Trust and language abilities emerged as the overarching and interrelated themes during the feasibility
trial, in which 23 families joined the program. Contacting the families worked best when a trusted person
from the community introduced the health educator to the families. Word-of-mouth among the families
also played an important role. Reports from stakeholders indicated a relevant degree of mistrust among
families toward public authorities. Being visited at home seemed suspicious to families, especially if they
had been in contact with the child protection service. From a systems perspective, this issue supports the
notion that not only power and leadership are important features of systems but also the availability of
trust (Stansfield et al. 2020). Mapping the stakeholders and discussing with them about the right place for
this intervention within the service landscape for a sustainable implementation pointed to a potential
trade-off. Integrating the intervention into the portfolio of the public child and youth health service could
be an effective way to enable long-term, scalable implementation, while implementation by local actors
in the neighbourhood could strengthen trust in the intervention.
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Language abilities played a role both in contacting the families and delivering the program. It was an
important learning process to find the right words to explain the purpose and the benefits of the program
to families with low language skills in German. In 18 out of 23 families that engaged in the program the
main language spoken at home was not German. While the participating families were highly satisfied
with the program and provided accounts of how the program helped them attain small changes in their
family life, it was a challenge for the health educators to let the families take the lead during the
conversations as required by Ml as a counselling technique. In summary, finding the appropriate language
and means to communicate in a meaningful way is an important systems prerequisite for shifting power
from the experts to the population and establishing a truly participatory approach.

Two other aspects that are relevant from a systems perspective emerged from the discussions with the
stakeholders and health educators. While the coherence of actions to tackle childhood
overweight/obesity within systems is important, the stakeholders stressed that having a variety of actions
or health offers in the system among which families can choose according to their preference is also an
important feature. This alludes to the notion that redundancies in systems added to their resilience, which
is of higher value than their efficiency. Another aspect mentioned by the health educators was the
scaffolding that was required for connecting families to other services, e.g., sports clubs. This entails not
only a good overview of the available services but also establishing personal contacts to create a trustful
environment.

A3.2 Zaragoza — Using Youth-centred Participatory Action Research to develop,
implement and evaluate interventions in collaboration with children from a socially

disadvantaged and culturally diverse neighbourhood

Through Youth-centred Participatory Action Research (PAR), children actively collaborate as co-
researchers with academic researchers to identify issues in their community and initiate actions to
address these issues (Morrell et al. 2008; Ozer & Piatt 2017). As children are experts of their own lives,
they can provide valuable insights that might lead to 1) a better understanding of how they perceive an
issue and the factors driving this issue, and 2) interventions (addressing the issue) that meet children’s
needs and wishes. Considering that current interventions have been unsuccessful in decreasing health
inequalities (Hilier-Brown et al. 2014), collaborating with children through YPAR might especially be key
for children from low socioeconomic position (Anyon et al. 2018; Frerichs et al. 2016; Shamrova &
Cummings 2017).

In the case study “Chic@s en Accidén Zaragoza: Creciendo Sanos!” academic researchers collaborated with
9-11-year-old co-researchers attending primary school in a socially disadvantaged and culturally diverse
neighbourhood in Zaragoza, Spain, applying YPAR (Cammarota & Fine 2008) combined with Intervention
Mapping, i.e. a structural stepwise protocol for identifying behavioural determinants and evidence-based
strategies. This approach was originally applied in Amsterdam, the Netherlands, in the ‘Kids in Action’
study (Abraczinskas & Zarrett 2020; Anselma et al. 2019; Anselma et al. 2020; Kemmis & McTaggart 2005).
In so-called Action Teams, 6-8 children worked together with a facilitating researcher to identify the needs
of 9-11-year-old children (in terms of perceived health, health behaviours, and the role of the
environment with respect to their health and health behaviours) (phase 1), and to co-develop, implement
and evaluate interventions (or ‘actions’) addressing these needs (phase 2). Through peer-research, the
Action Teams explored the needs and wishes of their peers. Subsequently, based on a shared

Striving for a systems approach in childhood obesity prevention 47



& GrowH!

understanding of children’s needs, the Action Teams developed actions addressing their needs. The
academic facilitator supported the Action Teams by sharing knowledge on evidence-based strategies.
Relevant stakeholders supported the development and implementation of actions.

Table 2.2. Characteristics of the intervention approach in Zaragoza

Target group Children aged 9-11 years attending primary school (grades 4 and 5)

Setting A socially disadvantaged and culturally diverse neighbourhood

Intervention components | The Action Teams co-created and implemented the following actions:
e Cooking workshop

e Olympic sports day

Staff e Local government (public health and education areas) of Zaragoza
supported in the recruitment of schools

® Anacademicresearcher facilitated meetings with the Action Teams

e Local stakeholders (social workers and sports from the
municipality, private foundation to promote healthy growth in the
municipality, national supermarket chain, civic centres in the
neighbourhood and teachers and directors from selected schools)
implemented the co-created intervention components.

Adaptation of the approach

Before implementing the “Kids in Action” approach in Zaragoza, Spain, the YPAR process was adapted to
fit the local context and to include the latest research evidence. We adapted the process across its phases,
adhering to YPAR principles while making adjustments based on context, stakeholder needs, previous
lessons learned and ongoing reflections. These adaptations were focused on enhancing stakeholder
engagement and facilitated the co-development of intervention actions within the chosen
neighbourhood. Adaptation included additional recruitment methods, such as a recruitment video that
was distributed through schools. Moreover, a systems lens was applied including the mapping of relevant
(local) stakeholders and assets in the neighbourhood and the development of ‘Causal Loop Diagrams’
(CLDs) to visualize children’s perceptions of drivers of unhealthy behaviours (i.e. lack of physical activity,
unhealthy dietary behaviours, insufficient sleep), Additionally, the evaluation approach was adapted by
applying a delayed baseline measurement approach.

Findings from the feasibility study: process and effect evaluation

The feasibility trial in Zaragoza included 3 Action Teams at 2 schools in Las Fuentes, including in total 20
children (13 children started in grade 4 and 7 in grade 5). Of these 20 children, 16 children (80%)
participated in both phases of the YPAR approach. A total of 48 children from school 1 and 50 children
from school 2 were contacted to request their participation. Eighty children participated in the actions
that were implemented (32 children in one school and 48 children in the other school; 59% response), In
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total, 20 Action Team meetings were held for the participatory needs assessment, and 39 meetings for
the action development and implementation phase. In general, the YPAR approach was implemented as
planned, with small adaptations with respect to the number of meetings needed to achieve the planned
goals. Allowing flexibility e.g. in planning sessions is part of the nature of PAR, to ensure that meetings are
fun and aligned with children’s needs and desires.

Testing the feasibility included evaluating the process and outcomes of the transfer of the Kids in Action
study from Amsterdam, the Netherlands, to Zaragoza, Spain. We organized focus group interviews with
1) Action Team children (two times, one per school year); 2) children participating in implemented actions
(one focus group after action implementation); and 3) involved stakeholders (one school director and two
teachers (one from each school)). Additionally, a child-report questionnaire was used to assess children’s
health behaviours and its determinants, using validated items from other questionnaires where available,
including for example items related to being alone at home, water consumption, time spent playing
outside, sleep practices, and self-rated health. Children filled in the questionnaire in the classroom during
school hours, in the presence of an academic researcher who explained the procedure of completing the
qguestionnaire before the questionnaires were handed out. The children needed approximately 40 min to
complete the questionnaire. Almost all participating children (i.e. 96%; n=77) completed the
guestionnaire.

The children who participated in the action teams felt that they were listened to by adults. At the end of
the project, children learned to critically analyse a situation and gained knowledge about healthy
behaviours. Children indicated that their communication skills improved during the YPAR approach,
mainly for active listening, mutual understanding of their peers and open communication. Furthermore,
children's felt that their self-confidence was increased as well as their public speaking skills to share their
opinions with others. These effects were mostly perceived by children in grade 5 compared to grade 4
children. Children in the Action Teams developed and implemented a cooking workshop and Olympic
sports day at one school and an Olympic sports day at the other school, which were implemented at the
schools with the support of school staff, and some materials from municipal sports places, supermarkets
chain and foundation closely related with the neighbourhood. Children in the Action Teams enjoyed the
preparation and implementation as they were proud to share their co-created activities with their peers.

Findings from the feasibility study: a systems perspective

The participatory nature of the approach allowed for continuous adaptation throughout the project,
allowing the researchers to adapt the process to the needs and wishes of the children and the school
schedule. By involving a systems lens, we gained a more comprehensive understanding of the local
system. The stakeholder mapping ensured liaison with relevant community stakeholders, who could
support in the identification of key drivers of childhood overweight/obesity, and the development and
implementation of actions addressing them. The neighbourhood asset mapping allowed us to get insight
into the neighbourhood's resources, strengths, and limitations, to be taken into account when developing
and implementing interventions. Finally, the CLDs developed by children and community stakeholders
provided valuable insights in their different perspectives on the drivers of childhood overweight/obesity,
consequently leading to a more inclusive and nuanced understanding. The main driver observed by
children and other stakeholders was “stay alone at home”: parental work obligations result in children
staying at home alone, and not being able e.g. to participate in afterschool sports/play activities, prepare
a mid-afternoon snack, cook dinner, or support children in their sleep routine (e.g. set bedtime). The well-
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established social-health network in the neighbourhood (including stakeholders from health care centres,
social workers and civic centres from the municipality, schools and foundation closely related with the
neighbourhood) provides a great opportunity re-shape the co-created interventions into more thorough
and sustainable interventions, and to scale up the YPAR approach.

Key messages case studies

e The social-health network in the neighbourhood provides a great opportunity to address
the most important health behaviours. The systems approach could be useful in supporting
families to engage in healthy behaviours through a simple process.

e The factors driving children’s health behaviours reflect different systems levels, e.g.
parental rules and family time, physical activity facilities and likelihood of unhealthy food.
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