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Ecological Epidemiology: A Perspective From One Health
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Abstract. Ecological epidemiology is a distinct branch of the science of epidemiology that
focuses on the complex interactions between environmental factors and population health.
Instead of examining individuals in isolation, ecological epidemiology analyzes entire groups
and the relationships among biological, social, and environmental factors. Its main concern is
identifying the influence of the environment on the distribution of diseases within communities.
In this review, we aim to analyze the main aspects of ecological epidemiology, covering
everything from definition and methods to practical applications and specific challenges.
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Introduction

Ecological epidemiology focuses on studying
environmental factors and how they influence
the distribution of diseases  within
populations. This approach is distinctive in
that it does not analyze individuals in isolation
but instead focuses on entire groups and the
complex interactions among biological,
social, and environmental factors [1].

The importance of ecological epidemiology
lies in its ability to provide a holistic
perspective on population health. By
understanding the relationships between
environmental factors and specific diseases,
researchers can develop more effective
prevention and intervention strategies [1,2].

l. Study Methods in Ecological
Epidemiology
Ecological epidemiological studies often

involve analysing data collected at the group
or community level. Common methods
include correlation studies, spatial data
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analysis, and the use of mathematical models
to assess the impact of environmental factors
on population health [2].

Correlation studies examine the statistical
association between environmental factors
and disease rates within a population. Spatial
data analysis uses geographic information to
identify spatial patterns of diseases and
environmental factors [3]. Mathematical
modeling provides a way to simulate complex
interactions between different factors and
forecast the progression of diseases based on
environmental changes [3].

1. Practical Applications of Ecological
Epidemiology

Ecological epidemiology has made significant
contributions in various fields. In public
health, it has been crucial to identify
environmental factors involved in the onset
and spread of diseases. For instance,
ecological studies have been used to highlight
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connections between air pollution and the
prevalence of respiratory conditions [2].

In urban planning, ecological epidemiology
provides valuable insights for the sustainable
development of cities, considering the impact
of the environment on the health of residents

[3].

1. Identification of risk factors for
specific diseases

One fundamental application of ecological
epidemiology is the identification of risk
factors for specific diseases within
populations. By analyzing ecological data,
researchers can identify correlations between
exposure to certain environmental factors
(such as air pollution, water quality, or
chemical exposure) and the prevalence of
conditions like respiratory diseases, cancer, or
cardiovascular diseases. This information is
crucial for developing prevention and disease
control strategies [4].

2. Development of environmental and
health policies
Ecological epidemiology provides the

scientific ~ basis  for  developing  of
environmental and health policies. By
highlighting the connections between

environmental pollution and its effects on
human health, researchers can influence the
formulation of regulations and standards
regarding industrial emissions, water quality,
and waste management. These policies
contribute to protecting population health and
promoting a healthier environment [4,5].

3. Sustainable urban planning

Ecological epidemiology has significant
implications in the field of urban planning. By
assessing the impact of the environment on
health, this discipline offers essential
information for the development of
sustainable and healthy cities. Urban planners
can consider the results of ecological
epidemiological studies to guide decisions
regarding urban infrastructure, parks,
residential and industrial areas, thereby

contributing to the creation of an urban
environment conducive to health [4,5].

4, Assessment of the impact of climate
change

In the context of climate change, ecological
epidemiology becomes crucial for evaluating
its impact on human health. Ecological studies
can identify connections between climate
changes, such as rising temperatures or
extreme weather events, and the increased risk
of infectious diseases, cardiovascular
conditions, or allergies. This information is
essential for developing strategies to adapt
and mitigate the negative effects of climate
change on health [2,5].

5. Disease and  health
promotion

By understanding the complex interactions
between environmental factors and health,
ecological epidemiology contributes to the
development of effective disease prevention
and health promotion strategies. These
strategies may include interventions to reduce
pollution, improve air and water quality, and
promote a healthy lifestyle in harmony with
the surrounding environment [2,5].

prevention

I11.  Challenges and Future Directions
Ecological epidemiology faces specific
challenges, including difficulties in accurately
measuring exposure to environmental factors
and establishing causality in complex
relationships. In the future, research directions
may include the development of advanced
technologies for precise monitoring of
environmental factors and the integration of
data from multiple sources to obtain a
comprehensive perspective on ecological
interactions.

Current  challenges in ecological
epidemiology:

1. Exponential variability of
environmental factors: One challenging
aspect 1in ecological epidemiology is
managing the significant variability of

environmental factors. From air pollution to
water quality and biological diversity,
environmental factors are highly variable and
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interconnected.  This  complexity can
complicate the identification of clear causal
relationships [6].

2. Difficulty in measuring exposure to
environmental factors: The precision of
measuring exposure to environmental factors
remains a challenge. Current technologies can
provide detailed data but are limited in terms
of accuracy, especially in the context of long-
term exposure [6,7].

3. Complex interactions: Interactions
between environmental factors and human
genetics, lifestyle, and socio-economic factors
are highly complex. Understanding these
interconnections and identifying the relative
contribution of each factor to health poses a
major challenge [6,7,8].

Future Directions in
Epidemiology:

Ecological

1. Integration of advanced technologies:
The use of advanced technologies, such as
smart sensors and remote monitoring
technologies, will improve the measurement
of exposure to environmental factors. These
technologies can provide real-time and
detailed data, allowing a finer understanding
of the relationships between the environment
and health [9].

2. Big data and complex data analysis:
Ecological epidemiology will significantly
benefit from big data analysis and advanced
techniques for modelling complex data. The
use of artificial intelligence and machine
learning algorithms can contribute to
identifying subtle patterns and evaluating
complex interactions [9].

3. More rigorous causality approach:
Faced with causality challenges, the future of
ecological epidemiology involves a more
rigorous and innovative approach to
evaluating causality relationships. The use of
advanced statistical methods and
experimental studies will strengthen the
scientific foundation of this discipline [10].

4. Interdisciplinary collaboration:
Addressing the complexity of relationships
between environmental factors and human
health requires close collaboration between

epidemiologists, environmental researchers,
public health specialists, and other experts.
This will facilitate the integration of
knowledge and the approach to complex
problems from multiple perspectives [11].

5. Education and awareness: In the
future, special attention must be given to
educating and raising public awareness about
the links between the environment and health.
This can lead to implementing changes at the
community level and supporting prevention
efforts.

V.

Health
Ecological epidemiology and One Health are
two interconnected fields aimed at global
health, combining knowledge from human

Ecological Epidemiology and One

health, animal health, plants, and the
environment into a holistic approach.
Ecological epidemiology explores the

relationships between environmental factors
and population health, while One Health
promotes collaboration across different
disciplines to address human and animal
health issues in correlation with plant and
environmental health [10,11].

1. Identification of risks at the human-
animal-environment interface: Ecological
epidemiology  provides an  essential
framework for understanding risks at the
human-animal-environment interface.
Ecological studies identify environmental
factors that can influence the emergence and
spread of diseases, including those transmitted
from plants to animals and humans
(zoonoses). This integrated approach is
crucial for preventing and controlling
infectious diseases [12,13].

2. Addressing zoonotic diseases and
health threats: One Health and ecological
epidemiology intersect particularly in
managing zoonotic diseases that transmit
between animals and humans. Understanding
the transmission cycles of these diseases and
the environmental influences on them is
crucial for preventing outbreaks and limiting
their spread [13].

3. Assessing the impact of climate
change on human and animal health:
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Ecological epidemiology and One Health
collaborate in assessing the impact of climate
change on human and animal health.
Ecological studies analyze how
environmental changes can influence the
distribution of diseases, and One Health
proposes integrated solutions for adapting to
these changes and reducing their impact on
health [14,15].

4, Promoting interdisciplinary
collaboration: One Health and ecological
epidemiology encourage interdisciplinary

collaboration among physicians, biologists,
ecologists, veterinarians, and other specialists.
This collaboration is essential to gain a
comprehensive  understanding  of  the
complexity = of interactions  between
environmental factors, human health, and
animal health [16].

S. Developing Global Prevention and
Control Strategies: Together, these two fields
contribute to the development of global
strategies for disease prevention and control.
This includes identifying risk areas,
monitoring environmental changes, and
promoting sustainable practices to reduce
threats to human and animal health [17,18].
Conclusions

1. Ecological epidemiology represents
an essential component of epidemiological
science, providing a  comprehensive
perspective on the relationships between the
environment and population health. Despite
its challenges, this discipline continues to
make significant contributions to improving
public health and developing more effective
prevention strategies.

2. The connection between ecological
epidemiology and One Health is evident in
their joint approach to complex global health
issues. Integrating knowledge from these two
fields offers comprehensive insights and
efficient solutions for managing risks at the
human-animal-environment interface and
promoting global health.

Author Contributions: 1.M.D., V.S., and
S.R. conceived the original draft preparation.
I.LM.D., V.S,, and S.R. were responsible for
conception and design of the review. 1.M.D.,

V.S., and S.R. was responsible for the data
acquisition and for the collection and
assembly of the articles/published data, and
their inclusion and interpretation in this
review. All authors contributed to the critical
revision of the manuscript for valuable
intellectual content. All authors have read and
agreed with the final version of the
manuscript.

Compliance with Ethics Requirements:
“The authors declare no conflict of interest
regarding this article”.

Acknowledgments: None

References

1. Diez Roux AV. A glossary for
multilevel analysis. Journal of Epidemiology
and Community Health 2004;58(8):7-14.

2. Pearce N, Merletti F. Complexity,
simplicity, and epidemiology. International
Journal of Epidemiology 2006;35(3):515-
519.

3. Krieger N. Epidemiology and the
People's Health: Theory and Context. Oxford
University Press 2012.

4. Carpiano RM. Come take a walk with
me: The "Go-Along" interview as a novel
method for studying the implications of place
for health and well-being. Health & Place
2009;15(1):263-272.

5. Diez Roux AV, Mair C.
Neighborhoods and health. Annals of the New
York Academy of Sciences
2010;1186(1):125-145.

6. Fone D, et al. Systematic review of the
use and value of computer simulation
modelling in population health and health care

delivery. Journal of Public Health
2016;38(2):241-251.
1. Nieuwenhuijsen MJ. Urban and

transport planning, environmental exposures
and health-new concepts, methods and tools
to improve health in cities. Environmental
Health 2016;15(Suppl 1):38.

8. Vrijheid, M. The exposome: a new
paradigm to study the impact of environment
on health. Thorax 2014;69(9):876-878.

ONLINE ISSN 2668-8816



Review:
50 Ecological Epidemiology: A Perspective From One Health

9. Diez Roux AV. Complex systems
thinking and current impasses in health
disparities research. American Journal of
Public Health 2011;101(9):1627-1634.

10.  Greenland S. Commentary: on
becoming a modern  epidemiologist.
International Journal of Epidemiology

2008;37(2):406-411.

11. Diez Roux AV. Next steps in
understanding the multilevel determinants of
health. Journal of Epidemiology and
Community Health 2017;71(2):109-110.

12.  Zinsstag J, Schelling E, Waltner-
Toews D, Tanner M. From "One Medicine" to
"One Health" and systemic approaches to
health and well-being. Preventive Veterinary
Medicine 2011;101(3-4):148-156.

13. Rabinowitz PM, Conti LA. One
Health and emerging infectious diseases:
clinical perspectives. Infection Ecology &
Epidemiology 2013;3:1-11.

14, Bardosh KL, et al. Globalization and
One Health: Building synergistic bridges.
EcoHealth 2017;14(1):42-52.

15. Hasler B, Cornelsen L, Bennani H,
Rushton J. A review of the metrics for One
Health benefits. Revue Scientifique et
Technique (International Office of Epizootics)
2012;31(2):453-460.

16. Destoumieux-Garzén D, et al. The
One Health concept: 10 years old and a long
road ahead. Frontiers in Veterinary Science
2018;5:14.

17. Gebreyes WA, Dupouy-Camet J,
Newport MJ, Oliveira CJ, Schlesinger LS,
Saif YM. The global One Health paradigm:
challenges and opportunities for tackling
infectious diseases at the human, animal, and
environment interface in low-resource
settings. PLoS Neglected Tropical Diseases
2014;8(11):e3257.

18. Conrad PA, et al. A One Health
approach to emerging diseases: Global
challenges for preventive, predictive, and
personalized medicine. Journal of Preventive
Medicine and Public Health 2013;46(2):26-
33.

ONLINE ISSN 2668-8816



