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Abstract: Numerous studies and models address the determinants of health. However, in existing
models, the spatial aspects of the determinants are not or only marginally taken into account and
a theoretical discussion of the association between space and the determinants of health is missing.
The aim of this paper is to generate a framework that can be used to place the determinants of
health in a spatial context. A screening of the current literature first serves to identify the relevant
determinants and describes the current state of knowledge. In addition, spatial scales that are
important for the spatial consideration of health were developed and discussed. Based on these two
steps, the conceptual framework on the spatial determinants of health was derived and subsequently
discussed. The results show a variety of determinants that are associated with health from a spatial
point of view. The overarching categories are global driving forces, policy and governance, living
and physical environment, socio-demographic and economic conditions, healthcare services and
cultural and working conditions. Three spatial scales (macro, meso and micro) are further subdivided
into six levels, such as global (e.g., continents), regional (e.g., council areas) or neighbourhood
(e.g., communities). The combination of the determinants and spatial scales are presented within
a conceptual framework as a result of this work. Operating mechanisms and pathways between
the spatial levels were added schematically. This is the first conceptual framework that links the
determinants of health with the spatial perspective. It can form the working basis for future analyses
in which spatial aspects of health are taken into account.

Keywords: health; space; determinants; geography; conceptual framework

1. Introduction

Health status is shaped by a multitude of individual characteristics: Behaviours, so-
cioeconomic background, age, sex/gender, cultural background, educational attainment,
genetics, and of course, the interaction of all those factors. However, individuals exist
in a geographical setting—in our households with family, in neighbourhoods, regions,
countries, continents—and each geographical level encompasses more people, cultures,
public policies, environmental and infrastructural factors that might also play a role in
shaping that person’s health. The combination of individual characteristics and the sur-
rounding influences which interact and inform each other is the highly complex topic of the
framework proposed within this paper. It leans on the scientific fields of medical and health
geography which have long historical roots. The interaction between place and health
has been of interest for a very long time, starting with the Greek physician Hippocrates of
Kos (460-370 BC). He formulated the association between geography and health in ancient
times when he attributed disease to the influences of climate, soil, water, lifestyle and
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nutrition [1]. Following Hippocrates, the miasma theory was the prevailing paradigm of
the origin of diseases. The theory is based on the idea that toxic conditions that are inhaled
cause diseases such as malaria or cholera [2]. Over the course of time, the importance of
geographical aspects of health have been repeatedly shown. For example, John Graunt was
the first to investigate the relationship between infant mortality and its seasonal variation in
the 17th century [2]; he also calculated the first mortality tables as part of his endeavours [3].
Another example is Sir Percival Pott (1714-1788) who established the association between
environmental factors and cancer by showing that chimney sweeps were more likely than
other occupational groups to develop testicular cancer, and he theorised that contact with
soot could be a cause. The modern era of medical geography originates in the 19th century,
when maps of disease incidence were created to describe the spread and possible causes of
outbreaks of infectious diseases such as yellow fever and cholera [4]. The most well-known
and cited example in the field of public health and place is certainly John Snow with his
map of the cholera epidemic in London, even if his contribution of a map-based public
health intervention (the removal of the pump on Broad Street after identifying it as the
cause of the outbreak) might be a scientific myth [5].

Since then, the thematic focus, as well as the applied methods, have expanded mas-
sively. The field of medical geography, focusing mostly on disease ecology, has evolved
towards a more societal perspective and of course took advantage of new methodological
possibilities, data sources and information from neighbouring disciplines (e.g., statistics,
computer sciences, social sciences) [6,7]. The perspective on health (instead of just disease)
has also become increasingly prevalent. This was also accompanied by the designation of
the discipline from “Medical geography” to “Health geography”.

Not only has the field of Health geography grown, but the consideration of spatial
aspects of health has also made its way into other scientific disciplines (e.g., public health,
epidemiology, health economics). These spatial perspectives include the whole popula-
tion perspective and examine the variation in healthcare provision and utilisation, utilise
qualitative methods, quantitative analyses and geographic information system (GIS) meth-
ods. This broadening of the field also comes with a wide interdisciplinarity of scientists
focusing their work on the geographical aspects of health: Physicians, geographers, social
scientists, epidemiologists and public health experts, but also non-scientific institutions
of healthcare such as ministries or health insurers use regional health data to show spa-
tial variations, identify areas of need for targeted interventions and to identify over- or
underprovided regions.

Such interdisciplinarity is a great advantage for researching and comparing different
populations living in different environments: Their (health) needs, expectations and
(socioeconomic, genetic, demographic) background factors. These environments can differ
e.g., in access to green space, noise or air pollution, in neighbourhoods of high or low
socioeconomic standing. The interactions of place and health can happen at different levels.
For example, on a global level, the impact of climate change, or the role of international
travel on the spread of diseases. The national scale could include the health system
infrastructure of where physicians or pharmacies are located or how health providers
are trained. At the local/community level, one focus might be whether healthy food is
available or what local physical activity programmes are in place. At the neighbourhood
level, there may be interest in whether there are accessible green spaces or public transport.
All those geographical levels and thematic focuses also depend on who lives where, the
socioeconomic and demographic composition of the areas as well as peoples” health needs.

While very practice-orientated, the discipline is still lacking in theory. Health geography
has often borrowed frameworks from various disciplines that are applicable to this context.
In addition, however, there are also theoretical ideas, for example on the influences of the
neighbourhood [8-12]. The places in which people live and work have an enormous impact
on their health, and the importance of place to health status therefore became increasingly
clear in the last decades of the 20th century [13]. It is all the more remarkable that place and
its spatial dimensions are not explicitly taken into account in models of health determinants,
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and that a general framework on the interactions between place and health on multiple
layers is still missing. While there are numerous models [14] on the (social) determinants
of health [15,16], they do not explicitly consider the different spatial levels. This paper
illustrates why this is needed and suggests a framework of spatial determinants of health.
Since a globally applicable and universally valid framework is hardly feasible, the focus in
this paper is on high-income countries.

The paper first describes the influencing factors on a person’s health and their potential
interactions. Of course, the individuals’ perspectives, background and attitudes play a
major role in this. We then describe the process as to how we chose meaningful geographical
levels. Through the synthesis of the findings, a conceptional framework is proposed
and discussed.

2. Determinants of Health on Different Spatial Scales

The selection of health determinants presented here are primarily those highlighted in
the literature; we then consider them explicitly within the spatial context. We describe these
determinants and spatial attributes individually; clearly, however, in reality they cannot be
viewed in isolation, but rather as factors that influence each other.

2.1. Global Driving Forces

Over the last decades, global health issues have become more prominent. Examples
include events such as the HIV/AIDS pandemic, severe acute respiratory syndrome (SARS)
outbreak, Ebola virus in West Africa, Zika virus in the Americas or the current COVID-19
pandemic (SARS-CoV-2) [17]. However, it is not only infectious diseases that are of global
importance. Non-communicable diseases such as diabetes [18], cancer [19], obesity [20]
and cardiovascular diseases [21] are becoming more important globally, at least in high
income countries. However, the literature shows that countries that are not classically
high-income countries are also increasingly affected [22]. Depending on the region (high-
and low-income countries), the occurrence and causes of these diseases might be very
different. What they have in common, however, is that changes at the global level are of
great importance. Global driving forces are not the sole cause of this development, but they
are of overriding importance.

To date, there is no known uniform definition of global driving forces that affect
health. Rather, they must be seen in the context of the respective disease. For example,
Austvoll et al. describe that global changes caused by urbanisation, loss of biodiversity,
industrialisation and land use are partly responsible for a dysbiosis of the microbiota and
increasing prevalence of obesity [23]. In addition, SARS-CoV-2 is a good example for
global changes and the emergence and spread of a disease. Barouki et al. and Calistri et al.
identified the association to urbanisation, habitat destruction (loss of biodiversity), land
use changes and global travel for the global spread of SARS-CoV-2 [24,25]. There is also
considerable discussion about the extent to which climate change has contributed to the
emergence and spread of COVID-19 [24,26].

The connections between global changes and consequences for health are often
multifactorial and very complex. Regardless of this, it is important to consider global,
i.e.,, mesoscale changes, and their consequences for health. Thus, the United Nations (UN)
General Assembly also emphasises that governments need to pay more attention to global
health in their foreign policies and strengthen their negotiations and political interactions
in this area [27].

2.2. Policy and Governance

There is a wealth of evidence regarding the impact of political and economic factors
(often termed the “political economy’ [28]) on population-level health. This clearly overlaps
with the fundamental causes of health inequalities being socioeconomic [29], as is discussed
further below; importantly, however, socioeconomic conditions are shaped to a huge
degree by political and economic decision-making at different levels of governance, and
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through different spheres of influence. Examples abound, from 19th century analyses of
the causes of adverse living conditions and poor health in different parts of Europe [30-32],
the extreme effects of political and economic change in 20th century Russia [33], variations
in regional [34] and urban [35] health in Europe. Beside this—most recently—hugely
concerning changes in mortality rates associated with government austerity (cuts to public
spending) policies in many high-income countries [36], and most notably in the UK [37,38].
A recent systematic review of reviews of the impact of the political economy on population
health demonstrated positive health impacts from social democratic welfare states, higher
public spending, fair trade policies, extensions to compulsory education provision, micro-
finance initiatives in low-income countries, health and safety policy, improved access to
health care and high-quality affordable housing, while in contrast, negative impacts in
terms of wider income and health inequalities, worse self-rated health and higher mortality
were associated with more neoliberal policy approaches (the latter defined as the advocacy
of individualism, marketisation and privatisation of industry, goods and services, and the
financialisation of large sections of the economy) [28]. Perhaps the most famous quote asso-
ciated with understanding the political solutions to poor health outcomes in societies is that
of the German physician Rudolf Virchow, who stated in the 19th century that “medicine is
a social science, and politics is nothing else but medicine on a large scale” [32].

2.3. Sociodemographic and -Economic Conditions

As stated above, there is a clear overlap between the political economy and the
broader socioeconomic conditions that are prevalent in society; importantly, the former
strongly influences the latter. However, the importance of such societal conditions for
health cannot be over-emphasised. There is an enormous array of evidence, spanning
both time (centuries rather than just decades) and place, which has demonstrated the clear
relationship between income, poverty, socioeconomic position (alongside other factors
including educational attainment) and an equally broad set of different health outcomes
and determinants [39,40]. As a consequence, there is a clear social gradient in health
across societies, with each step higher up the socioeconomic ladder associated with better
health [41]. Thus, as already stated, the fundamental causes of health inequalities are
socioeconomic, and importantly, these endure over time. As Link and colleagues have
stated, “a broad range of circumstances that affect health are shaped by socioeconomic
resources ... [and these were] equally as useful in avoiding the worst sanitation, housing,
and industrial conditions of the 19th century as they are in shaping access to the current
circumstances” [29].

2.4. Living Environment

The living environment has a high significance for health, as many studies show [42].
Tiwari et al. defined the living environment as an “assembly of the natural and built
environment which is offered to the inhabitants of the place who perform various kinds of
social, cultural, religious, economic, and political activities which induce peculiarities in
the character of the living environment” [43]. According to this definition, it can be seen
that the living environment is a very broad concept including the individual’s home and
direct surroundings, but also their workplaces, places they shop, use of services or socialise,
and includes many aspects that influence health.

Air pollution, as part of the local living environment, is not only the cause of health
problems in so-called emerging countries. In high income countries, too, specific respiratory
diseases (e.g., chronic obstructive pulmonary disease (COPD), bronchial asthma, bronchitis)
can be traced back to polluted air (e.g., road traffic) [44]. Not only the respiratory tract is
affected by air pollutants but also the cardiovascular system [45] and other organs such as
the brain. Noise, especially road traffic and aircraft noise, is considered to be a relevant risk
factor for adverse health effects [46]. Several studies have shown the link between noise
and different cardiovascular and mental health outcomes [47]. It is important to point out
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that air pollution and noise often occur together (e.g., from road traffic) and thus have a
particularly strong impact on health.

In addition to the above-mentioned factors that can be attributed to the physical
environment, green [42] and blue [48] spaces have an important function for health in
the living environment. For example, Maas et al. investigated the relationship between
the proportion of urban green space in the residential environment and the morbidity of
residents on the basis of 24 selected non-communicable diseases (e.g., high blood pressure,
osteoporosis, depression, asthma, diabetes) [49]. It was found that the prevalence of 15 of
the 24 diseases (e.g., depression, anxiety disorder) was in part significantly lower, if there
was a high proportion of urban greenery close to home (<1 km).

The willingness to engage in physical activity (e.g., walkability, bikeability) is closely
associated with the availability of green and blue spaces. It has long-term benefits for
preventing chronic diseases and improving mental health problems and quality of life
(QoL) [50]. The results of a systematic review [51] showed significant increased effects of
green and blue physical activity interventions on physical and mental health.

A healthy diet is important for the prevention of diseases (e.g., hypertension, diabetes).
In recent decades, numerous studies have examined the relationship between nutrition, the
living environment and access to healthy and nutritious food. Particularly in the English-
speaking research community, various concepts have emerged around nutrition and access
to healthy nutrition and healthy living environments. These include the concepts of food
deserts [52], foodscapes [53] or the obesogenic environment [54]. The studies show that
the structure and distribution of food retailing are spatial indicators of social structure.
This is reflected in unequal access opportunities, nutritional behaviour and health status
depending on social status [55].

2.5. Healthcare Services

There are considerable regional variations in both the provision and the utilisation of
health services. On the one hand, these differences may be planned and even intentional,
as people with different healthcare needs live in different places and specialist care will
likely be concentrated in bigger hospitals or urban areas. According to Wennberg, these
regional variations caused by the composition of the population are an expression of the
right care. On the other hand, variations can be problematic if they are generated by
the providers or by patient preferences or provider factors, leading to a lower quality or
more expensive care [11]. A main focus of the geographical research in healthcare services
is understanding if and why variations are valid, and what consequences derive from
unwarranted variations caused by underuse, overuse or misuse.

An important aspect related to regional variations in provision and utilisation of
care is the geographical aspects of healthcare accessibility. The concept of accessibility
is multidimensional, with the most commonly cited five dimensions being availability,
(geographic) accessibility, accommodation (organisational structure), affordability and
acceptability [56]. This model has been adapted to other contexts, e.g., for low- and middle-
income countries (LMIC) [57]. In more recent publications, awareness (communication and
information from providers to patients) is included as an additional dimension [58].

2.6. Cultural and Working Conditions

People’s health is closely related to everyday routines and traditions, which in turn
are strongly influenced by culture. Dietary and consumption behaviour (smoking, alcohol)
serve as good examples. Our diet is, besides other influences (e.g., affordability), essen-
tially influenced by our culture. Eating habits change along with lifestyles and under the
influence of social developments. Besides this, increased globalisation and the emergence
of multicultural communities has led to further changes in dietary habits in Europe [59].
While fast food is still popular, especially among young people, trends towards a health-
conscious and sustainable eating culture can also be observed in the 21st century, also
including vegetarian or vegan diets. Cultural norms and beliefs are also strong predictors
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of alcohol consumption [60]. Regardless of race and ethnicity, African Americans and
Latinos have more conservative attitudes towards drinking compared to whites [61], which
translates into lower alcohol consumption. Cultural norms also vary by context and place.
Ahern et al. found that neighbourhood norms against drunkenness were a more robust
and stronger predictor of binge drinking than permissive beliefs about it held either by the
individual or family and friends [62,63]. Cultural norms are not only important for the con-
sumption of alcohol, but also for tobacco consumption. Cultural values and social beliefs
are important factors that affect smoking status and determine whether smokers continue
this behaviour or successfully quit [64]. Cultural background is not only important for risk
behaviour but also preventive behaviour, e.g., cancer screening. In the US, differences in
participation in colorectal cancer screening between different ethnic minority groups and
non-Hispanic white populations can be attributed to cultural differences. Attitudes and
beliefs towards cancer and screening—such as fear, anxiety and fatalism—are important
and strong predictors of low rates of colorectal cancer screening [65-67].

Work has an important influence on the daily routine and a significant part of the
day is spent at work. Accordingly, work itself, but also the work environment, has a
high importance for physical and mental health. Work stress and unemployment have
long been recognised as social determinants of health and a number of job demands, job
characteristics and occupational stresses are associated with socioeconomic or occupational
status. Thus, the work environment is also considered one of the origins of social inequal-
ities in health [39,68-70]. For example, studies show that physical working conditions
(e.g., contact with toxic dusts, vapours) have a clear social gradient and clearly mediate the
relationship between social status and health. In contrast, the effects of psychological work
demands or psychosocial work factors have so far been less clearly linked to social status
and health [70-73].

Figure 1 presents an overview of the determinants of health described above and their
association with individual health. Sociodemographic and economic conditions, health
services, living and physical environments and cultural and working conditions are boxed
together because these determinants influence each other. In addition, they are controlled
by global forces as well as politics and governance. They also directly influence individual
health status as well as individual characteristics (e.g., genetics, lifestyle, and behaviour);
in turn, the latter exert influence on individual health status.

Global driving forces
e.g., climate, biodiversity, land use

Policy and governance
e.g., health and environmental, laws

Sociodemographic and
-economic conditions
e.g., age, sex, income, education

Healthcare services
e.g., physicians, hospitals

Living and physical environment
e.g., air pollution, green spaces, walkability,
access healthy food

Cultural and working conditions
e.g., dietary, consumption, occupational stress

Individual characteristics

Individual health status

Figure 1. Determinants of health.
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3. Conceptual Framework: Spatial Determinants of Health

One of the key issues in developing the conceptional framework is the choice of
geographical levels. Based on published papers, we identified theorisation of different
spatial levels: Rodrigue et al. distinguish between city (macro level), district (meso level)
and community (micro level) in the spatial organisation of transportation systems [74].
Sternlieb and Laituri have developed a concept of nested spatial hierarchy and water
resource activity that distinguishes between five levels: Global scale, continental scale,
national scale, basin scale and community scale [75]. Amin also makes a very differentiated
distinction in the urban Strategy for Sustainable Urbanisation and distinguishes between
global, region, country, metropolitan, community, neighbourhood and household level [76].
It can be seen that the differentiation of spatial levels is primarily in the context of the topic
and that there is no generally applicable concept for spatial scaling.

With regard to health geography, no comprehensive concepts or frameworks exist that
are based on the hierarchy of spatial levels. Maede and Emch use a spatial hierarchy to visu-
alise health in the neighbourhood [77], but it is rather simple. This places neighbourhoods
after region and community on one side and above the individual on the other. In other
conceptual models, the spatial aspect is mentioned, but is not the focus of analysis [78] or
the spatial scale is present for the specific framework (such as for urban health or rural
health) [79].

As the discussion of determinants and their effects has shown, a rather fine differen-
tiation of spatial scales is necessary in the context of health. Due to this, we distinguish
between the following six spatial levels: global, national, regional, local, neighbourhood
and household. For illustration purposes, the levels are shown with examples in Figure 2.

Spatial scales
Examples
Macro scale Earth
Continents
Supranational unions

global
Countries

national Federal states
. Counties
regional
Council areas
Meso scale
Municipalities
Urban districts
Urban quarters
Community

Block/Street

Micro scale House/Apartment

Figure 2. Spatial scales in health.

It should also be noted that although the levels can be distinctly named, the transitions
often merge as a continuum. For example, there is no fixed spatial demarcation between
neighbourhood level and local level.

Based on the determinants of health (Figure 1) and the spatial scales (Figure 2),
Figure 3 presents the proposed framework. As mentioned above, individual health status
is influenced by background (sociodemographic, economic or educational, lifestyle, etc.),
but also by a range of external factors. At the global level, the forces of globalisation
(e.g., urbanisation, migration), climate change or biodiversity have an impact. They both
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influence political decision-making (e.g., programmes for climate protection and adaptation
at various levels), but also impact directly on individuals” health. However, national govern-
ments not only influence global forces (e.g., by means of international agreements), but also
naturally affect the determinants of health within a country through various instruments
and legislation (e.g., governance of the health and social system). Both the global driving
forces, but especially the political and administrative ones, have an impact on the smaller
levels (regional, local, neighbourhood and household): examples include the control of
local healthcare supply (e.g., number of hospitals, doctors), and the provision of public
transport. The setting and implementation of regulations on air and noise pollution at the
place of residence and work can also be assigned to this level. The determinants mentioned
in the concept are to be understood as superordinate categories that are interrelated. For
example, there is a close association between sociodemographic conditions, the living envi-
ronment and the availability of healthcare services. These individual characteristics are also
influenced by the determinants, at least in part (e.g., behaviour and cultural conditions).

% global Global driving forces
]
g F
=]
T 0000 EEE 0 OB aaeeeeeeeae W €
Policy and governance €
national d
b
a
c
regional k
3 Sociodemo-
§ graphic end Healthcare m
2 economic services e
s conditions c
h
a
. ~ n
; Living and Cultural and i
neighbourhood = S
physical working s
environment conditions m
&
8 | R
H
§ household
Individual characteristics |
[ Individual health status ]

Figure 3. Spatial aspects of health—developing a conceptual framework.

Pathways exist not only from the macro (global) to the micro level (household), but
also via feedback mechanisms that exist and work in opposite directions. This means
that conditions at a smaller scale can also lead to changes at spatially higher levels. For
example, high local air pollution leads to policy measures at various levels, which in turn
are intended to improve local air quality. This in turn improves the quality of the living
environment and benefits people’s individual health.

4. Consequences for Public Health

According to the World Health Organization (WHO), public health has several im-
portant tasks, including: health promotion, social mobilisation as well as advocacy and
communication for health, surveillance and monitoring of health and hazards, disease
prevention (and early detection), health protection, assuring governance for health and
wellbeing and improving sustainable structures [80]. All these tasks and activities comprise
different spatial levels as illustrated in the conceptual framework. The different spatial
scales highlighted in Figures 2 and 3 obviously focus attention on the need for a range of
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public health responses and actions to be undertaken at those different levels. Of course,
not all public health questions need attention at all levels at all times. In the following
paragraphs, we give examples of the spatial attributes for the tasks where the spatial levels
play an important role.

Health promotion activities are often viewed as having a particular emphasis on indi-
viduals, and the choices of individuals. However, the majority of the main health promotion
strategies that were set out in the WHO’s Ottawa Charter [81] have clear links to the differ-
ent spatial scales discussed here. For example, the need to create supportive environments
(applicable to multiple geographical layers in Figure 3), strengthening community action
(particularly relevant to local and neighbourhood levels) and reorienting health services
(at the local, regional and national level). Similarly, the building of healthy public policy
(discussed further below) needs to be done across several spatial layers of governance.

The social determinants of health are a key component of Figure 3, and health inequity
is a related key outcome. It is well understood that actions to address both are required at
the same multiple levels; for example, actions on maximising individual income through
both employment earnings and protective social security, the provision of warm and
affordable housing, the creation of safe neighbourhoods, other broader environmental
measures, education strategies etc.—these all have clear and relevant influences at different
spatial scales.

The same is true of the need for public health advocacy and communication at different
levels—albeit that it is also important that key public health messages are not commu-
nicated in a way that potentially widen—rather than narrow—inequalities [82]. Finally,
the importance of governance—applied particularly to political leadership and the broad
political determinants of health—has already been emphasised in this paper: Therefore,
there is a clear, evidenced need for the implementation of policies to improve wellbeing
(e.g., the WHO's health in all policies approach [83]) and narrow societal inequalities [82,84]
to occur at different levels of such governance.

A key task of public health activities in countries or regions is the surveillance of
diseases and health status. Surveillance is a term that is used in various settings. In
public health and epidemiology, surveillance can be defined as a systematic and dynamic
process for the collection, management, analysis, aggregation and reporting of data on
the occurrence of incidents (often diseases) in a selected population group. It can be
used for early detection of changes in disease frequencies and thus can provide early
warning signals [85]. In this way, epidemiological surveillance can play an important part
in identifying and comparing politically relevant health issues to guide experts and decision
makers [86]. The main criteria which are used to analyse epidemiologic surveillance data
are ‘time’, ‘person’ and ‘place’. Time refers to the principle of time series analysis to identify
time trends (e.g., the discovery of upcoming outbreaks). Analysing data on the affected
populations or individuals gives a better understanding of people at risk, and geographical
data are extremely useful in describing the spread of diseases or risk factors. In this area,
qualitative research and mixed-methods studies has become more and more important to
add to embrace the different perceptions of space and health [87,88]. Over recent years
this aspect has become more relevant in the surveillance of population health and well-
being and the integration of geographic information systems (GIS) in many surveillance
systems has become standard. In particular, the use of interactive maps has proven to be
a useful way of communicating trends and developments. If epidemiological data and
information are to play a role in policy-making, they need to address issues that are relevant
to decision-makers and decision-making processes. However, particular care must be taken
to ensure that forms of representation are used that are easy to understand and are of use
for the intended audiences. Here, the use of geographical components such as GIS can
play an important role in making connections clear [89]. The use of GIS and therefore
the incorporation of a spatial perspective in epidemiological surveillance will continue to
increase in the coming years and will become a standard tool for research and practice
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for monitoring and responding to health hazards and emergencies [90], also including the
integration of qualitative data [91].

Alongside the above, another fundamental public health task is health protection.
This can range from ensuring environmental safety or access to healthy food to offering
disease prevention through medical services (e.g., vaccinations) and non-medical services
(e.g., the possibility to be physical active in one’s own neighbourhood). Those examples
alone already show the need for the spatial perspective: Whereas access to green space,
regulation of air pollution, or disease monitoring or vaccinations have an obvious local
focus [92-94], the broader policies, medical planning and reaction to need are based more on
a national or global level [80]. For those, public health and health system responsiveness go
hand in hand and in an optimal setting the actions are taken at the spatial levels necessary
to ensure the best possible health outcomes for the whole population.

According to the WHO framework for health systems, one of the main tasks of a health
system is to ensure the provision of health services, including training the public health
workforce, and to develop sustainable (financing) structures [95]. While the health system
itself is most often organised at the national level, the implementation of those structures
occurs at all geographical levels below this.

5. Conclusions

The aim of this article was to create a framework in which the determinants of health
are placed in a spatial context. This provides the discipline of health geography, which is
rather practice-based, with a theory-based concept. This framework locates factors that
affect health and their interrelationships on a spatial scale. While there have been many
previous models or conceptual frameworks regarding the determinants of health, thus far
they have lacked an overall spatial perspective.

The aforementioned determinants of health and their explanations in Section 2 have
shown how diverse and complex the interrelationships are for health. Following Tobler’s
first law of Geography that “everything is related to everything else, but near things are
more related than distant things” [96], it becomes clear that all determinants of health have
a spatial dimension. An exception here would be politics and decision-making processes,
which cannot always be assigned to a spatial level. Following Tobler, determinants that
are spatially near may have a more significant impact on individual health. Determinants
on another spatial scale may also have a direct or indirect impact on a person and his or
her health status and are more effective the further their spatial extension or effect is. The
advantages of looking at health determinants with a spatial perspective are, first, it provides
a better means of identifying these determinants or e.g., the origin of a disease. Second, it
gives the possibility to apply an intervention in a targeted way in terms of prevention and
treatment. To construct the conceptual framework, it was necessary to deal with the spatial
scales first that are relevant in the context of health. The superordinate level distinguishes
between macro, meso and micro level. The subordinate level distinguishes between global,
national, regional, local, neighbourhood and household level. For better understanding, we
assigned examples to the scales. With regard to both the selected scales and the examples,
it should be mentioned that the scales generally move along a continuum and cannot and
should not always be distinguished from one another. The same applies to the assignment
of the examples to the scales. For example, it is possible to distinguish between urban
districts and urban quarters and to assign a range between regional and neighbourhood.
This, however, is not valid in general but is context dependent. Nevertheless, both the
scales and the examples can illustrate a spatial differentiation to which determinants of
health can be assigned.

In the conceptual framework, the determinants of health are assigned to the spatial
scales and operating mechanisms and pathways are highlighted. As always when describing
something as complex as the factors influencing a person’s health, it is important to
understand that these mechanisms/pathways do not only run vertically from the macro
level (e.g., global) to the micro level (e.g., local) but also vice versa (feedback mechanisms)
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and horizontally between the determinants of one level (e.g., sociodemographic conditions
and healthcare). This once again highlights the complexity of this construct, which
represents the conceptual framework in a simplified way. It also shows that aspects that
are spatially closer to a person have probably a more direct, faster or greater impact.

The conceptual framework presented here has strengths and limitations. Among the
strengths, it should be said that this is the first framework to intersect the determinants of
health with a spatial perspective. It generates a working basis for future analyses in which
spatial aspects of health are addressed. In addition, the conceptual framework provides a
better understanding of the spatial effects of different determinants on health and sensitises
the reader to the differentiation of spatial scales in this context. Limitations include the
fact that a framework always represents a simplification of reality. Here, this is especially
true with regard to the mechanisms of action at the different scales, which can be very
complex in reality. In this context, we use the word ‘scale’ as a rather methodological way
to distinguish larger areas from smaller areas. Scale can however be perceived differently
by different populations or can be conceptionalised differently from the purely cartographic
perspective [97,98]. In addition, no exact definition and separation of the spatial scales can
be made, as this is usually context dependent. Despite this limitation, the framework all in
all provides an important conceptual contribution to the spatial perspective on health and
can serve as an overview of the vast complexity of multiple determinants of health.
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