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Abstract: Understanding the interaction between geographical factors and public health has become an increasingly
important subject of research in medicine and global health. By utilizing available geospatial data, we can more deeply
understand health patterns and health risks across Indonesia. Therefore, the background of this study underscores the
urgency of research in the dynamic development of medical geography in Indonesia. This research uses a descriptive
qualitative approach. The type of research used is a literature study which is research that has been done before by collecting
books, journals, magazines, and scientific papers that are interrelated with the research problems and objectives. Literature
study is a data collection technique carried out by conducting a study of books or literature related to the problem being
solved (Roller, 2019). The literature study database used is by searching on Google Scholar, Scopus, and Google Book. The
search was conducted using keywords related to the development of medical geography in Indonesia and case studies of
geographic information system utilization in the health sector. The results of this study provide a deeper understanding of
how medical geography in Indonesia has evolved over time and has an important role in shaping a holistic view of public
health. As a vast and diverse archipelago, the application of medical geography principles in Indonesia can make a significant
contribution to improving planning, decision-making, and implementation of more effective and inclusive health programs.

Keywords: Medical Geography, GIS, Public Health

Abstrak: Pemahaman tentang interaksi antara faktor geografis dan kesehatan masyarakat telah menjadi subjek penelitian
yang semakin penting dalam bidang kedokteran dan kesehatan global. Dengan memanfaatkan data geospasial yang tersedia,
kita dapat lebih mendalam memahami pola kesehatan dan risiko kesehatan di seluruh wilayah Indonesia. Oleh karena itu,
latar belakang penelitian ini menggarisbawahi urgensi penelitian dalam dinamika perkembangan geografi medis di
Indonesia. Penelitian ini menggunakan pendekatan kualitatif deskriptif. Jenis penelitian yang digunakan adalah studi
literatur yang merupakan penelitian yang telah dilakukan sebelumnya dengan mengumpulkan buku-buku, jurnal, majalah,
dan karya tulis ilmiah yang saling berkaitan dengan masalah dan tujuan penelitian. Studi literatur merupakan teknik
pengumpulan data yang dilakukan dengan cara melakukan studi terhadap buku-buku atau literatur yang berhubungan
dengan masalah yang sedang dipecahkan (Roller, 2019). Basis data studi literatur yang digunakan adalah dengan melakukan
pencarian di Google Scholar, Scopus, dan Google Book. Pencarian dilakukan dengan menggunakan kata kunci yang berkaitan
dengan perkembangan geografi medis di Indonesia dan studi kasus pemanfaatan sistem informasi geografis di bidang
kesehatan. Hasil penelitian ini memberikan pemahaman yang lebih mendalam tentang bagaimana geografi medis di
Indonesia telah berkembang seiring waktu dan memiliki peran penting dalam membentuk pandangan holistik terhadap
kesehatan masyarakat. Sebagai negara kepulauan yang luas dan beragam, pengaplikasian prinsip geografi medis di Indonesia
dapat memberikan kontribusi yang signifikan dalam meningkatkan perencanaan, pengambilan keputusan, serta pelaksanaan
program-program kesehatan yang lebih efektif dan inklusif.

Kata kunci: Geografi Medis, GIS, Kesehatan Masyarakat

INTRODUCTION
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Understanding the interaction between geographical
factors and public health has become an increasingly
important subject of research in medicine and global health.
Medical geography is a branch of science that studies how
geographic factors, such as the physical, social and
economic environment, affect human health (Ruffini 2022).
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The development of medical geography as a research and
interdisciplinary field has opened new vistas in
understanding the interrelationship between geographical
environmental factors and human health (Martin 2022).

Indonesia, as the world's largest archipelago, has a
variety of geographical landscapes, including islands spread
from Sabang to Merauke and a wide variety of climates that
range from tropical rainforests to dry deserts. This diversity
has significant implications for disease distribution and
public health status. Some examples include malaria being
more prevalent in tropical and subtropical regions, and the
increased risk of respiratory diseases in areas with high air
pollution (Rejeki et al. 2022). In addition, the development
of urbanization and environmental changes in recent
decades has also had an impact on public health (Puspandari
et al. 2021). The development of large cities and changes in
the lifestyle of urban communities can affect the
transmission of infectious diseases such as tuberculosis and
degenerative diseases such as diabetes (Kurniawan et al.
2023)

According to Rusdi et al. (2022), Indonesia as an
archipelago with environmental and cultural diversity, the
role of geographical factors in public health is becoming
increasingly significant. The importance of this study is
related to two main aspects: first, the degree of geographic
variation in disease incidence and human health indicators.
Second, the implications of these distribution patterns for
the planning and implementation of effective health
programs. An in-depth understanding of the developmental
dynamics of medical geography in Indonesia is highly
relevant for identifying areas of high health risk and
designing appropriate interventions (Sondakh et al. 2022)

The role of geographic factors in determining disease
distribution has long been recognized in the field of public
health (Planey et al. 2022). Variability in climate,
topography, and the physical environment of an area can
have a major impact on the spread of infectious diseases,
such as malaria, dengue fever, and respiratory infections
(Martin 2022). In addition, geographical factors also play an
important role in the accessibility and quality of health
services, especially in remote or hard-to-reach areas.
However, despite the great potential of medical geography
in providing valuable insights, the development of this field
in Indonesia is still relatively limited and not fully utilized
(Eriksson 2011). Increasingly sophisticated information and
mapping technologies open up new opportunities to
explore the potential of medical geography in the
Indonesian context. By utilizing available geospatial data,
we can more deeply understand health patterns and health
risks across Indonesia. Therefore, the background of this
study underscores the urgency of research in the dynamic
development of medical geography in Indonesia. Through
exploring the interaction between geographical factors and
public health, this research aims to fill the knowledge gap
and provide a more comprehensive view of how medical
geography can contribute to the formulation of more
effective and efficacious health policies in Indonesia.

METHODS

This research uses a descriptive qualitative approach.
Qualitative research is a research procedure with
descriptive data results in the form of written or spoken
words (Hamilton and Finley 2019). Qualitative research
aims to analyze the quality of a study. The type of research
used is a literature study which is research that has been
done before by collecting books, journals, magazines, and

scientific papers that are interrelated with the research
problems and objectives. Literature study is a data collection
technique carried out by conducting a study of books or
literature related to the problem being solved (Roller 2019).
The literature review database used is by searching on
Google Scholar, Scopus, and Google Book. The search was
conducted using keywords related to the development of
medical geography in Indonesia and case studies of the
utilization of geographic information systems in the health
sector.

RESULTS AND DISCUSSIONS
Introduction to Medical Geography

Medical Geography is a branch of geography that
studies the interaction between geographic factors and
human health (DeVerteuil 2015). It attempts to understand
how the physical, social, economic, and cultural
environments can affect the health of individuals and
populations as a whole (Vishlenkova & Renner.2019). In the
study of Medical Geography, factors such as patterns of
disease spread, accessibility of health services, physical
environment (such as climate, topography, and pollution),
and social and economic differences are analyzed to
understand their impact on human health (Hazen and
Anthamatten 2019). Medical Geography has practical
implications in public health planning, health policy
development, and response to disease outbreaks.

Understanding the interactions between the geographic
environment and human health is crucial as it provides
insights into how environmental factors such as climate,
topography and social environment can affect the health of
individuals and populations. This information allows us to
design more effective disease prevention strategies, identify
high-risk areas, manage the impact of natural disasters, and
minimize inequalities in access to health (Martin 2022). By
understanding these linkages, communities can take
proactive steps to improve overall health and well-being.

The history of Medical Geography development in
Indonesia dates back to the early 20th century. At that time,
an understanding of the relationship between the
geographical environment and human health began to be
noticed, especially related to the spread of infectious
diseases such as malaria and dengue fever, but this
understanding was still limited and had not yet become a
major focus in health science (Rahmanti et al., 2012). In the
1960s and 1970s, interest in Medical Geography grew in
Indonesia. The government and scientists began to
understand the importance of understanding the
environment as an important factor in health problems
(Indriasih 2008). Research on the spread patterns of diseases
such as malaria, diarrhea, and other infectious diseases was
conducted by considering environmental factors such as
rainfall, temperature, and water flow patterns (Ismail et al.,
2020; Juhairiyah et al. 2021) Sari et al., 2023)

Furthermore, in the 1980s and 1990s, Medical
Geography received greater attention. Education and
research in this field began to be developed in several
universities and research institutions in Indonesia (Yani
2018). The focus is not only on infectious diseases, but also
on non-communicable diseases such as degenerative
diseases and mental health disorders that can be influenced
by the environment. In the era of globalization and the
development of information technology, the understanding
of Medical Geography has expanded. Mapping and spatial
analysis technologies are becoming more sophisticated,
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enabling more accurate and rapid identification of health
and disease risks. In addition, environmental issues such as
air pollution, climate change, and urbanization are also
increasingly becoming concerns in the context of human
health (Mulyanto, Kunst, and Kringos 2019). With these
developments, Medical Geography in Indonesia not only
contributes to research and understanding of human health,
but also in public health policy planning (Surendra et al.
2023). The application of Medical Geography concepts can
help reduce the impact of disease and improve people's
quality of life through a more holistic and evidence-based
approach (Sambodo et al. 2021).

Geographical Factors and Infectious Diseases in Indonesia

Geographical factors play an important role in the
spread of infectious diseases in Indonesia, a country with
wide environmental diversity. One of the main factors is the
tropical climate that favors the spread of many infectious
diseases (Sambodo et al. 2021). The Aedes aegypti mosquito,
a vector of dengue fever and Zika virus, thrives in tropical
areas with warm temperatures and sufficient rainfall (Rejeki
et al. 2022). This causes Indonesia to experience frequent
dengue fever outbreaks and Zika virus cases (Dhewantara et
al. 2021). Topography also plays a role in the spread of
disease. Hilly and mountainous areas can provide shelter for
disease vectors such as the Anopheles mosquito, which is
responsible for malaria transmission. In low-lying areas
prone to waterlogging, the Aedes aegypti mosquito can
breed rapidly, increasing the risk of dengue fever
transmission (Ishak et al. 2021).

Human mobility also affects the spread of infectious
diseases in  Indonesia. Improved transportation
infrastructure has increased connectivity between regions,
facilitating the spread of disease agents from one area to
another (Irawan et al. 2019). For example, cases of malaria
or leptospirosis can be transported by humans from
endemic areas to areas previously free of the disease (Rejeki
et al. 2022). The growth of large cities and the expansion of
human settlements can create a favorable environment for
the spread of infectious diseases (Haryanto 2020).
Deforestation and changes in agricultural patterns can also
bring humans closer to the habitats of zoonotic disease
reservoir animals, such as rats associated with leptospirosis
(Nuraini et al. 2021). An in-depth understanding of these
geographical factors is key in designing prevention, control
and response strategies to infectious diseases in Indonesia
(Hazen and Anthamatten 2019). An approach that considers
geographical variables will help the government and health
agencies to effectively address health issues in a diverse
environment.

Environmental Change and Public Health Challenges

Environmental changes occurring globally have brought
various new challenges in the field of public health (Xu et al.
2020). One significant change is climate change caused by
global warming (Nuraini et al. 2021). The increase in the
earth's average temperature has resulted in unstable
weather patterns, such as floods, droughts, and more
intense storms (Rakuasa 2022). The impacts of climate
change can have both direct and indirect effects on public
health. For example, extreme temperature increases can
cause health problems such as heatstroke and dehydration
(Kjellstrom et al. 2016). In addition, changes in weather
patterns can also affect the spread of vector-borne diseases
such as malaria and dengue fever. In addition to climate
change, rapid urbanization also has a significant impact on
public health (Misslin et al. 2016). The increase in urban

populations has led to lifestyle changes, including unhealthy
diets and physical inactivity, contributing to increased rates
of obesity, diabetes and cardiovascular disease. In addition,
urbanization also has an impact on air quality and the
environment in cities. Air pollution from vehicle and
industrial emissions can cause respiratory problems such as
asthma and chronic lung diseases (Wang et al., 2022).

Another challenge is related to changes in disease
patterns and epidemics. Once-dominant diseases such as
upper respiratory infections have given way to non-
communicable diseases such as diabetes, cancer and mental
disorders (Nuraini et al. 2021). This requires health systems
to adapt and develop new strategies in prevention,
diagnosis and treatment. In addition, heightened global
mobility also increases the risk of infectious diseases
spreading in a shorter time (Planey et al. 2022). To address
these challenges, collaboration between various sectors
such as health, environment and government is crucial
(Hazen and Anthamatten 2019). Measures such as public
education on the impact of environmental change on health,
promotion of healthy lifestyles, development of green
infrastructure in cities, and effective disaster management
can help reduce the negative impact of environmental
change on public health. In addition, scientific research and
technological innovation also need to continue to develop
better solutions to the growing health challenges posed by
environmental change.

Utilization of Geospatial Technology in the Health Sector

Geospatial technology, which involves mapping,
analyzing, and interpreting location-based data, has
brought about major changes in the health field (Rakuasa et
al,, 2021). One of the main benefits of this technology is in
better understanding the distribution of diseases and their
causative factors (Surendra et al. 2023). Using geographic
information systems (GIS), health data such as disease cases,
disease vectors, and environmental factors can be
integrated with spatial information such as area maps and
satellite images (Ishak et al. 2021). This allows researchers
and health experts to identify disease patterns that may be
related to specific geographical conditions, assisting in the
planning of disease prevention and control strategies (Muin
& Rakuasa 2023). In addition, geospatial technology also
plays a role in public health monitoring. For example, in the
handling of disease outbreaks, GIS can help in tracking and
visualizing the movement of the disease in real-time (Ishak
et al,, 2021). By monitoring the progress of these diseases,
authorities can take quick measures to control their spread.
This technology also helps in the development of outbreak
prediction models based on factors such as population,
environment, and population mobility, which can enable
more effective preventive measures (Puspandari et al.
2021).

The use of geospatial technology can also support
disease vector monitoring and control programs. In efforts
to fight vector-borne diseases such as malaria, dengue fever,
and other infectious diseases, mapping the location of
vector distribution and environmental factors can help
identify high-risk areas (Juhairiyah et al. 2021). Thus, vector
control programs can be implemented more precisely and
efficiently. Finally, geospatial technologies can improve
responses to natural disasters and health crises. In
emergency situations such as earthquakes, floods, or
pandemics, geospatial information can help in mapping the
affected areas and planning the distribution of health
resources such as field hospitals or aid posts (Giofandi et al.
2023). With a better understanding of the geography of
affected areas, aid can be distributed in a more effective and
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timely manner. Overall, the utilization of geospatial
technologies in health has helped in improving the
understanding, monitoring and response to various aspects
of public health. With the integration of location-based data,
prevention measures, disease management, and response to
emergency situations can be directed more carefully and
efficiently, contributing to the overall improvement of
people’s well-being (Planey et al. 2022).

Awareness-raising and Decision-Making

Increasing awareness and decision-making in medical
geography is a crucial step in understanding, preventing and
addressing geographically-based health problems (Hazen
and Anthamatten 2019). Awareness of the importance of
geography in public health is increasing due to advances in
information technology and easy access to information.
People are now better able to understand how
environmental, geographic and social factors can affect
individual and population health. This increased awareness
is reinforced by the role of education and information
campaigns on medical geography. People are taught how to
analyze health information based on geographic location,
understand disease distribution maps, and recognize
region-specific risk factors. This awareness also plays a role
in driving active participation in public health programs
that focus on geographic mapping, such as mass vaccination
or disease prevention campaigns (Fadjarajani 2020).

This increased awareness then leads to better decision-
making in terms of health. Individuals and communities
that have a better understanding of disease distribution and
risk factors can take preventive actions more effectively. For
example, communities can take steps to protect themselves
from disease outbreaks that may spread in their area (Yani
2018). Decision-making based on an understanding of
medical geography can also help individuals better manage
chronic diseases, based on the environment in which they
live (Frost et al. 2019). In addition, medical geography
mapping also supports decision-making by governments
and health agencies. The visual information presented in
maps can help policymakers identify areas that require
more intensive health interventions, allocation of medical
resources, or improvement of health infrastructure. A
deeper understanding of the relationship between
geographic location and health problems can also help
design more specific and effective prevention strategies
(Martin 2022).

Overall, increased awareness and decision-making in
the context of medical geography provides great benefits in
the effort to improve the quality of public health. With a
better understanding of the impact of environmental and
geographical factors on health, individuals and
communities can be better prepared for the health
challenges unique to their region. This awareness also
encourages collaboration between communities, medical
personnel and policy makers in formulating more effective
and responsive solutions to health issues related to medical

geography.

CONCLUSION AND RECOMMENDATION

A literature rivew shows that the development of
medical geography in Indonesia has an increasingly
important role in understanding the complex relationship
between geographical factors and public health. Through an
in-depth interaction between geospatial data and health
information, this article reveals how the geography of an

area can have a significant impact on the spread of disease,
health risk factors, and access to medical services. The
importance of medical geography in the Indonesian context
is reflected in its ability to identify disease clusters,
formulate prevention strategies, and design more informed
and responsive health policies. This research underscores
how geographic mapping helps to plan health resource
allocation more effectively, and helps to map the
distribution of medical facilities to make them accessible to
all communities, regardless of geographic location. In the
face of increasingly complex health challenges, the
development of medical geography in Indonesia shows a
continuous effort in applying information technology and
mapping innovations to formulate evidence-based
solutions. The results of this study provide a deeper
understanding of how medical geography in Indonesia has
evolved over time and has an important role in shaping a
holistic view of public health. As a vast and diverse
archipelago, the application of medical geography principles
in Indonesia can make a significant contribution in
improving the planning, decision-making, and
implementation of more effective and inclusive health
programs.
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