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Abstract. The aim of this perspective paper is to present a new and unique viewpoint on existing
challenges, fundamental concepts, and prevalent notions on health promotion. Paper focuses on
possible implications of a newly implemented Healthy Boost project. We further discuss existing
health promotion interventions from the standpoint of dynamic complex systems while exploring
the need to foster the cooperation component. Disclosure of these relationships and their
utilization for structure optimization and evolution of functional possibilities, through the use of
the dynamic characteristics of determined chaos at various levels, demonstrate plausible
opportunities for the effective implementation of health promotion projects. The topic of health
promotion effectiveness is of societal concern to a wider audience and to the scholarly community
in general. Consequently, this perspective piece advances the future direction of application of
Healthy Boost project within complexity framework.
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1. Introduction

1.1. Health promotion interventions: existing approach

1.1.1. Development of health promotion definition

World Health Organization (WHO) in 1946 defined “Health as a state of complete physical,
mental and social wellbeing and not merely the absence of disease or infirmity” therefore since
establishing a holistic view on health [1, 2]. Good health is seen as a result of the complex
processes, achieved by collective individual and communal efforts. More so, participation and
collaborative actions of the individuals, society, policymakers, environmental (i.e., urban
development) and social interventions in a cross-sectoral approach became a crucial component
for health.

It took almost 40 years to adopt health definition after a more holistic perspective on health
was introduced in the first international conference [3]. Herein both the Ottawa Charter for action
to achieve Health for All by 2000 and the definition of health promotion were presented [3, 4].
According to the definition “Health promotion enables people to increase control over their own
health. It covers a wide range of social and environmental interventions that are designed to benefit
and protect individual people’s health and quality of life by addressing and preventing the root
causes of ill health, not just focusing on treatment and cure” [4]. Thus, three core strategic
principles for health promotion were declared: advocacy for health, people enablement (i.e.,
allowing all people to achieve health equity), and mediation between the different sectors [3, 4].
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Previous strategies were supported by five priority action areas, which were: the development of
healthy public policy, the creation of supportive environments, strengthening of community action,
development of personal skills, and reorienting health services [4]. Therefore, Ottawa Charter
formed the basis of guidance and inspiration for health promotion for the next few decades.

Further, international community continued to develop concepts of health promotion and
highlighting the importance of active political commitment and multiple stakeholders’
involvement. These aspects were discussed in Adelaide recommendations of healthy public policy
action [5], the Jakarta Declaration on Health Promotion into the 21% Century, Bangkok charter
and the 7-9th Global conferences of health promotion. It is evident that the support from the
international community to engage various stakeholders and to include health aspect in all policies
has been present for a while. In order to ensure adequate health promotion timely and effective
interventions should be installed. An intervention can be seen as a combination of program
elements or strategies designed to produce behaviour changes or improve health status among
individuals or an entire society. Interventions may include educational programs, new or stronger
policies, improvements in urban development, or a single health promotion campaign [5].
Interventions carried out in collaboration between different sectors can help persons to achieve
desirable health status. However, the effectiveness of interventions is highly dependent on
circumstances, personalities, and coincidences as well as resources together with a relation of
functioning regulatory institutions (i.e., management-labour) [6]. Finally, the success of the
intervention highly depends on the policy support, the involvement of different stakeholders, and
individuals’ participation [7].

The aim of this perspective paper is to present a new and unique viewpoint on existing
challenges, fundamental concepts, and prevalent notions on health promotion. Paper focuses on
possible implications of a newly implemented Healthy Boost project.

1.1.2. Why it is relevant? How to enhance the health of citizens?

According to WHO, two-thirds of the European Region population live in urban areas [8]. By
2030 the number is expected to overreach 80 % of the European population. Although urban
environment may offer many advantages, it also embraces many health risks [9]. Health
challenges and issues are mainly related to citizens’ violence, unhealthy environment (i.e., lack of
green spaces, air pollution), non-communicable diseases (i.c., diabetes), low physical activity,
unhealthy eating habits and, harmful use of psychoactive substance (i.e., tobacco). Thus, due to
increased mass marketing, availability of unhealthy food choices and increased transport direct
effects on lifestyle and health are more noticed among individual living in urban areas [9, 10].
Therefore, urbanized areas face rising inequalities among different social groups [11] that is
reflected through poverty growth, wealth, and homelessness [12].

Despite obvious benefits, there have been number of significant risks related to urbanization.
The most common causes of premature death attributable to outdoor air pollution are ischaemic
heart disease and stroke (72 %), chronic obstructive pulmonary disease and lung cancer. The
economic cost of deaths and diseases from air pollution in the WHO European Region amounted
to US$ 1.6 trillion [13]. Urban risk factor after pollution is traffic noise. Over one million healthy
life-years were lost per annum in western European countries from traffic-related noise [14]. In
2013, road traffic crashes killed 85 000 people in the WHO European Region. In the group aged
5-29 years it was the leading cause of death [15]. Another challenge associated with individuals’
health is type 2 diabetes (referred as biggest epidemic in human history). In 2013 more than 82
million people suffered from diabetes, and by 2035 this number is expected reach 595 million [16].
Residing in European cities can further be a risk factor for mood and anxiety disorders, psychotic
disorders, and substance abuse, particularly in vulnerable society groups [12, 17, 18].

Once addressing these problems, the holistic approach with the involvement of various sectors
in community interventions is greatly encouraged. Urban societies’ health and wellbeing is shaped
by national and global trends, as well as municipal determinants [19]. In order to ensure health
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and wellbeing, it is highly important to draw attention to individuals health in urban areas, and to
involve not only the individual, national, foreign levels, but also international organizations, local
business in a shared effort to put health at the heart of urban policy [9]. Therefore, the enhancement
of the cooperation between different departments (e.g. city administration, health, environmental,
social, etc.) and sectors (e.g. non-governmental organizations, small and medium-sized enterprises,
etc.) within the city is inevitable priority.

1.1.3. The need to shift cooperation in health promotion: complexity of the problem

One of the main reasons why ongoing health programs and interventions do not always achieve
satisfying results relates to public perception towards public health. Public health together with
health care sectors are widely seen as the only ones responsible for level of society health. The
society health and wellbeing are dependent from the whole environment it interacts with. Thus,
the involvement of all sectors and coherent cross-sectoral cooperation is important for the common
goal - better health of all. Cross-sectoral cooperation in all sectors could contribute to even greater
success.

The positive impact of cross-sectoral cooperation on the society health is supported by various
scientific studies. To illustrate, USA informal partnerships between broad range of organizations
in health care and other sectors improved quality of services provided to elderly, lowered hospital
readmission rates, and reduced preventable health care and spending [20]. Further, community-
based initiatives like SCOPE (with involvement of local government, health, schools, recreation,
local media, early childhood, community services) have proven to be effective to fight childhood
obesity [21]. Organization “HealthPartners” worked with schools, foundations, non-profits, state
and local governments, and other organizations in multisector health initiatives, to promote
healthy eating in schools, reduce stigma of mental illness, improve end-of-life decision making,
and strengthen an inner-city neighborhood [22]. These are just the few examples of the importance
of cross-sectoral cooperation once dealing with complex problem that require a holistic approach.

Cooperation is the skill that is required and should be fostered by city residents especially
when trying to maintain and improve the level of health. The following analysis of healthy city
definition which is seen as “continually creating and improving physical and social environments
and expanding community resources which enable people to mutually support each other in
performing all the functions of life and developing to their maximum potential” [23] perfectly
illustrates the importance of cooperation. Being a Healthy City depends not on the current health
infrastructure, but rather upon a commitment to improve a city’s urban environment and
willingness to forge the necessary connections, interactions in political, economic, and social
arenas [24]. Cross-sectoral cooperation between and among individual, national and foreign levels
in the connections with political, economic and social arenas can provide a collaborative effort in
which partners from different societal sectors (i.e., public, private, and non-profit) pool their
resources to provide joint solutions and collective effort to reach common benefit in the area of
health. Addressing the common problems and complex challenges such as aforementioned urban
health challenges the main aim is to improve the capacities of local authorities and to enable
individuals to actively be involved in health enhancement through cross-sectoral cooperation.

1.1.4. Complexity theory: how it can make health promotion more effective?

Today’s health care and promotion environments are becoming increasingly complex. As
scientists work more on complex systems, they gain deeper understanding of their defining
properties. A complex system is characterized by a highly connected network of entities (i.e.,
physical objects, people, or people groups) from which emerges higher order behaviour [25]. The
complexity paradigm can stand as disciplinary matrix in line with its implicit stances and basic
values. Complexity itself stands as a potential solution that can add coherence and direction to this
emerging field in health promotion practice. As previously presented the relevance of the
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complexity paradigm lies primarily at the epistemological and methodological/theoretical
levels [5].

The function of health promotion in society and its realization must contain a certain level of
complexity that would be capable to perform health promotion function. Properties of complex
systems are widely presented by Yaneer Bar Yam (New England Complexity System Institute
(NECSI, MIT) [26] and Michael Beranger (MIT) [27]. Main properties that may determine the
requirements needed to accomplish realization of “health promotion” functionality in society are:
1) interconnections between the system elements (also called agents) follow non-linear dynamics,
2) organizes its functions on the basis of deterministic chaos, 3) contains fractal levels, 4) evolves
only when harmony or coherence between its elements is present, 5) involves an interplay between
cooperation and competition [26, 27].

The understanding of critical systems interconnections is crucial as it drives the evolution of
health promotion functionality. For example, at each fractal level, there is a regulatory body
(administration in any level of health promotion activity) that plausibly initiates some activity in
the field of health promotion, financial resources are provided to support such an initiative, and a
real institution such as a company emerges that takes this initiative to fulfil. That is because a
small change in the areas of management, financing or implementation provoke all other complex
system components instantaneously to review their capabilities and adapt. The functionality of the
whole system and its changes to the possible transformations of the initial conditions is presented
in Fig. 1. In complex system evolution few of necessary conditions should be fulfilled once
coherence between elements is maintained. Having said this, the among many important features
in realization of health promotion projects is good cooperation.

Regulatory
institution

Financial
supply

Realization
activities

Fig. 1. Basic complexity structure needed for realisation of any health promotion initiative

The relationships and interconnectedness between the elements included into complex system
change over time. Specifically, for this over-time change systems elements use a certain dynamic
equilibrium that can be defined as a state of deterministic chaos. This is exhibited by a wide variety
of systems governed by nonlinear dynamic laws [28]. The state of deterministic chaos is capable
to characterize the whole dynamics of the system that can be specifically defined as a certain
formed attractor. “Attractor solutions” to which the system evolves for a wide range of initial
conditions [29]. The order can be defined by attractors that is hierarchy formed at each level of
the system. Such regularities can be seen starting from the national level, later moving to separate
administrative units, regions, cities, municipalities, and individual personal level.

One of the major causes for poor public health is inadequate financial resources [30]. Funding
is widely presented as the main reason why the health promotion system does not work perfectly.
Although health promotion interventions are often underfunded, surveys show that health
promotion of older adults in Europe is financed by public funds, also by private funds and local
municipalities. Further, it is observed that problems are faced when there is a lack of information
on funding mechanisms, resource allocation, responsible institutions, executors [31]. The reason
for this may be that lot of sectors are potentially involved in health promotion for older people:
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(1) health sector, (2) social sector (3) central and local government, (4) workplace/
enterprises/employers, (5) NGOs and voluntary organisations, (6) sport and education, (7) media
[32]. Coherent cross-sectoral cooperation between different sectors of health promotion system
could help to address global challenges such as aging population.

Scientific literature presents that effective health program implementation requires an adequate
funding, resources, and support from all levels [33]. Therefore, a long-term commitment from
government, non-governmental sector, healthcare, public and educational systems will contribute
to ensure desirable outcomes of health promotion programs in the future. We further state of
efficient functionality requires good political leadership, properly functioning regulatory
institutions, coherence, and efficient cooperation between all three parts of the system as presented
in Fig. 1.

However, the opposite situation may also occur when the health promotion system is well
managed by regulatory institution but lacks financial resources and motivation for those targeted
for health promotion. For instance, in Poland, health promotion project for schools’ staff was
evaluated. The project leaders were found to be confronted with insufficient financial resources
and difficulties in motivating school employees to undertake health-promotion activities [34].
Organizational constraints may also cause counterproductive reactions. For example, the physical
activity programs for patients or individuals with non-communicable diseases at risk in
Grand-Duchy of Luxembourg. The program evaluation showed that, the low rate of participating
was related to a lack of organizational constraints and dissemination of information. Most of the
potential participants were not aware of the existence of such physical activity groups. Public
health action initiated by these groups should be strengthened with a better structuration [35].

The implementation aspect of health promotion activities is particularly important. For
example, managing professional burnout among healthcare professionals. Sometimes such
programs do not require significant financial resources, but it is important that leaders understand
the importance of health promotion intervention targeted to reduction of burnout syndrome [36].
The functioning of such system is crucial for the healthcare system and for the patient care quality.
Well-functioning health promotion initiatives, which are relatively cheap, can have a significant
impact on the health of the population. Specifically, in European cities switching from car trips to
bicycle trips reduces pollution and prevents road traffic fatalities. Otero and colleagues have
assessed that if all car trips would be replaced by bike-sharing systems trips, 73.25 deaths could
be avoided each year (225 million Euros saving) in the twelve Europe cities (Barcelona, Brussels,
Hamburg, Lille, Lyon, Madrid, Milan, Paris, Seville, Toulouse, Valencia and Warsaw) [37].

Dynamic nature of a complex system assumes that its elements are constantly modifying their
rules for interaction. Each element is facing novel surroundings due to the changing behaviour of
the other elements that provide stimuli at any level. The aggregate behaviour of the system
continues to evolve due to simultaneous interactions among elements [38, 39]. The
interconnectedness of the elements within a system ensures that any stimuli from inside and/or
outside the system triggers changes within the system, between the system and the outside
environment, and back to the system [40]. Due to the dynamic nature and constant action and
reaction to what “others” are doing, nothing is static, and dynamic systems constantly change and
evolve, presenting a “moving target” [38].

Realizing that all the interconnections in society maintain various functionality levels that can
be seen as dynamic systems, more precisely, systems of determined chaos. We further can
postulate that at every other historical moment they can modify, adapt to new challenges and
existing limitations. What it entails for the problem at hand? Is it a complete ignorance of the
problem, or is it a new use of communication technologies to facilitate, strengthen, evolve,
discover new qualities and opportunities to realize and adapt to existing aspirations of health
promotion?
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1.2. Dynamic nature: health and cities

Word dynamics holds a variety of meanings. A dynamic scenario in health would be the best
to represent as a time-varying scenario. Specifically, health is containing that dynamic perspective
as it can be seen as an adaptive state unique to each person [41]. To make this idea more concrete,
it should firstly be referred to variables and time courses. In nonlinear dynamical systems, the
fixed point, and their stability organize the ensemble of all solutions within dynamical systems. If
we consider each individual as a unique biological system, health states must emerge from
physiological network structures and personal behaviours [41].

The flow can be thought of as a mapping form all initial conditions to the states solutions that
lead those initial conditions to at a given time. The dynamic systems are aimed at characterizing
the flow of the dynamical system rather than analytical solving specific equations [42]. Further,
dynamic theory attracted the idea that the urban environment (i.e., city) may act as one
contribution to a behavioural dynamic, skills may be softly assembled in different environments,
accounting for the context effects. Providing an understanding of multi-causality in development
that may emerge from the joint effect of multiple factors rather than depend on a single, critical
factor alone [42].

Different short and long-term responses enable the system to cope and adapt to change in order
to sustain its function and health [43]. That is of a particular interest in the understanding of the
most effective public health interventions and its application in the cities for the individuals. The
dominance of feedback loops shifts over time (i.e. one feedback loop loses strength while another
gains), and dynamic complex system behaviour arises due to the shifts in strength of different
feedback loops within the system [44]. Health is an emergent state that arises from hierarchical
network interactions between an individual’s external urban environment and internal physiology
[41]. We intend to better understand the dynamics of these interactions to boost the health through
various interventions applied within the public health framework.

1.2.1. Defining dynamic urban environment interactions

From dynamical perspective several political, economic, social, and infrastructural
characteristics of city networks interact. Cities are becoming something else as well: engines of
health that are both public and environmental, sanitary, and sustainable [25]. Polycentric
governance networks contribute to urban resilience depending upon their adaptive capacity to
(1) address the essential interdependence of demographic, economic, social, built, and ecological
challenges and solutions that cities face; (2) plan for the long term within the context of uncertainty
and change; and (3) adjust governance structures to meet changing needs [25]. Development is
about structural change on many scales, from the patterns of thought and habits of the individuals,
to the patterns of intra and inter-regional and world health situation and economy
“socio-economic” types. The fact that cities are complex adaptive systems is manifest in the
definition provided in: Systems whose components interact in ways that cause the system to adjust
or “adapt” in response to changes in conditions [45]. This is a simple consequence of interactions
and feedbacks.

We further state that temporal dynamics and interactions are just as important as spatial pattern
since none of these social patterns are stably fixed in time. Cities express general phenomena such
as the division of labour and knowledge, epidemics of diseases and information, spatial topology,
and densification as well as migration that can be better understand through the application of
dynamical system theory [46]. Further, better understanding of dynamical perspective especially
once different types of scientists/specialist interact in concerning with the same problems (i.e.,
active transportation and health) is of special importance. Specifically, urban dynamic couple
physical, social, and ecological sub-systems which, due to interdependences, resist unilateral
solutions and call for a new approach to conceptualizing and finding solutions [47]. In city a
system renders a set of connected interdependent elements as a web of interrelationships,
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producing a dynamical pattern of behaviour seen by someone as generating a purpose in specific
area within city such as the public health intervention.

Cities were modelled as dynamic systems, in nature journal since 1971, from then it is known
that greater insights into the structure of the cities can be achieved using a dynamic rather than a
static approach [48]. Understanding of the origin, and evolution of patterns settlement, urban
growth and structure can be studied through this dynamic approach. The autonomy of the
components (actors), and their ability to add and subtract energy to their won wishes is what makes
prediction impossible unless we can find some fixed rules of the behaviour, or some fixed goals.
This could help to derive the plausible behaviour direction of the system.

1.2.2. Cities as complex, dynamic adaptive systems that implement health interventions

Health interventions require approaches that perceive cities as complex, dynamic, and adaptive
systems that depend upon interrelated ecosystem services at local, regional, and global scales. As
examined in the beginning, individuals have relocated from the countryside to towns and cities
during the past 50 years [45]. An important consequence of these trends in urban growth is that
cities have become the dominant global human habitat of this century. This reality has important
consequences for social and ecological systems at global, regional, and local scales, as well as for
natural resource organizations attempting to integrate ecological function with human desires,
behaviours, health, and quality of life. We are only beginning to understand the dynamics of
human responses to variation of these services. Understanding these dynamics is crucial for
understanding the push-pull drivers of urban health ecosystems and their resilience over time [49].

The nested hierarchy of structure that emerges both in city as health intervention in isolation
is not necessarily “optimal” in any simple way, because there are a multiplicity of subjectivities
and intentions, fed by a web of imperfect information. Creativity, and adaptive response are
therefore powered by the degree of heterogeneity of the society, and their microscopic diversity
as well as the variety of the involved agents of the interventions (i.e., local authorities, small
medium enterprises, NGO and individuals to mentions some of them). Successful cooperation in
the implementation of the health intervention in the city should lead to a community of
interlocking behaviours, expressing increasing cooperation and complementarity, not competition.
An economy is a “complex” of different activities that to some extent “fit together” and need each
other that is a prerequisite for the health intervention within the city.

1.2.3. Individuals as complex, dynamic adaptive systems: the smallest agent of health
promotion

In the paper, we also offer a dynamic and integrative approach for individuals as the main
target of the public health interventions. From a broader perspective once analysing individuals it
is presented that personality itself is dynamical and combines within-person and between-person
differences [50]. To say that, dynamical understanding may contribute towards individual’s
involvement in the health promotion activities. Consequently, investing time to really know
baseline of personality may be crucial. Especially because baseline reflects the stable set point
around which one's individual states demonstrated personal variability (i.e., fluctuations). This is
important to understand that individual states fluctuate across time and situations (never keeps the
same), but this happens within the individual attractor force, pertaining to the swiftness with which
deviations of one's baseline are pulled back to the baseline [50]. This means that health promotion
is making a shift in the traditional, more stable behaviour of individual, however once the
perturbation (i.e., intervention of health promotion) is removed, the individual is more plausibly
to get back to its baseline state of behaviour that is possibly less healthy. This dynamic approach
to individual’s personality offers a consensual paradigm of personality with the potential to
advance our understanding and knowledge of individual differences and it changed the
understanding of the challenges that emerge once changing behaviour and lifestyle.
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Consequently, individual personality attractor strength represents how fast one returns to
his/her baseline after they deviated from it (i.c., health intervention). Attractor strength plays an
important role in the personality system as it bridges stability (i.e., returning to one’s baseline)
and change (i.e., moving away from one's baseline). In fact, thanks to the existence of such a
self--regulatory component, the system can balance stability of the baseline with constant
perturbations of the system. Attractor strength is most likely to be trait-specific meaning that an
individual can have a strong attractor for one trait, but a weak attractor for another trait [50]. Fast
return to a highly extraverted baseline, but slow return to a highly conscientious baseline can be
observed once studying dynamics. Personality is a dynamic and psychological organization that
coordinates our experiences and actions towards the health-related behaviour that is tackled during
health interventions that is of special interest for all working to change the behaviour patterns of
the humans.

CITIZEN'S HEALTH
AND WELLBEING
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Fig. 2. Complexity of health systems and healthy boost project structure
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2. How the field of investigation/application of Healthy Boost project could be presented in
its main complexity?

Any health promotion project design directly or indirectly brings us to reality that is described
by the properties of complex systems. These properties are of specific importance to be considered
during the mapping phase of these interventions. The health care system hierarchy has been
created by going from top to bottom. Specifically, the funds are planned for the functioning of
such system, institutions that can implement the plans, i.e. absorb funds at various levels of the
system hierarchy - regions, cities, municipalities, citizens (Fig. 2 left side). Cooperation in the
system between such levels, as well as cooperation between the participating institution at each
level, can create opportunities for the implementation of significant healthy boost projects. This
can help to implement projects that are difficult or even impossible to implement on a regional or
even national scale. By distinguishing common regularities and forming common solutions for the
implementation of such projects both funds and regulatory potentials can be saved. This is the
purpose of the Healthy Boost EC project (Fig. 2 right side). The objectives of this project include
the essential levels of the health system and the peculiarities of the organization of projects at
individual levels.

3. Perspectives and limitations for new approach to the problem

Before introducing new functionalities in the area of public health, we should consider the
existing context (i.e., urban environment) and the formal regularities (i.e., strict, flexible) that
mainly determine evolution of such functionalities. Various problem solving in the area of public
health can be fostered through the use of technology that consider complex systems theory and its
properties as an essential part to solve complex reality-based problems that require holistic
perspective.

Realizing that systems of deterministic chaos exist and are necessary in all complex systems,
at all fractal levels, we can be sure that prognostic estimates will always be partially erroneous.
This is because it depends only on the extent of the mistake. Particularly, we must understand the
size of the problem and to apply our proposed solution that are derived from the complex dynamic
system theory that encourages to study interlinkages and dynamics between the elements that are
determining the possible solutions of the problem.

The main strengths of our study are its novelty, intervention through Healthy Boost realization
sequence that is consider complex and dynamic system theories as an essential part of it.

Several limitations should be taken into account once reading the study: a) this is an opinion
paper that challenges the traditional rational of public health interventions b) we have not
measured the existing interlinkages between basic complexity structure (i.e., regulatory
institution, realization activities, financial supply) needed for realization of any health promotion
initiative; therefore, combining such scientific ideas together with the real implementation of the
project is minimizing the gap between the theory and practice, even though it is not always easy
to shrink this wide understanding of the reality to all involved parties of the project. The better
understanding of complex system theory is further needed for all individuals working on the
lifestyle changes and public health interventions.

4. Conclusions

Complex systems properties: interconnections and non-linear dynamics between the system
elements, deterministic chaos, fractal levels, harmony or coherence between its system elements,
cooperation and competition must be considered. Specifically, it helps to formalize and give
meaning to the necessary relations of the “Health Promotion” policy, forming its optimal evolution
in society. Under strong and consistent support from both international political arena and
scientific community, the recent emergence of an increasing number of good practices from local
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level is present. There seems to be appropriate time to develop and review health promotion
activities involving partners from various sectors. The development of effective cooperation and
partnerships with the private sector stands as a priority once we take into account the sensitivity
of a complex system to environmental multifractality and information transfer between complex
networks.
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