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Abstract

The current paper aims to analyze the spatial analysis of hospitals in the peripheries of Greece. The creation of new indexes has significant meaning
because, this way, we study new phenomena and new scientific circumstances. The current medical situation needs to be “read” holistically and
multi-science. For instance, the mathematical and cartography approach helps in this direction. The purpose is to create indexes, statistics, and
maps of the density of hospitals. The goals are to classify the solid points and disadvantages of the number of hospitals, the spatial equality between
the inhabitants, and the area of each district. The software QGIS helps construct digital products (maps, statistics). Also, the visualization of the
information is significant in understanding. The Greek healthcare system comprises elements from both the public and private sectors. Although
a national health service-type system was established in 1983 in the public sector, it coexists with a social health insurance model. The results are
export new indexes, maps, and helpful reviews of the spatial allocation of public hospitals. The current work focuses only on public hospitals. Today,
many people live in cities with over 3.000.000 inhabitants. Urbanization increases the density of the inhabitants, the quick daily life, the number
of cars, and the increase of information. As a result, the stress and pressure levels increase in the countries capitals and the second - third most
prominent cities. In modern statements, district centers, private health hospitals, and small centers offer medical services. The hospitals are the

giant medicine pole in each statement. The hospital focuses actions on economic and healthy care for all ages.

The Future Challenges of Greek’s Hospitals

The Greek healthcare system comprises elements from both the
public and private sectors. Although a national health service-type
system was established in 1983 in the public sector, it coexists with
a social health insurance model. The social insurance system con-
sists of a large number of funds and a wide variety of schemes, all
of which are under the jurisdiction of the Ministry of Employment
and Social Protection (formerly the Ministry of Labour and Social
Security [1].

The main problem, not only in the management of socially sen-
sitive services like health care, but also in terms of the overall Greek
public management system, is that it has never tried to be finan-
cially self-sufficient through a funding system that would reward
the “good players” at either the health professionals and employees
level or at the institutional-hospital level [2].

The health status of the Greek population has made significant
strides over the last few decades, marking a promising trajectory.
It compares relatively favorably with other OECD and European
Union (EU) countries. The health system is a mixture of the pub-
lic integrated, public contract, and public reimbursement models,
comprising elements from the public and private sectors and incor-
porating principles of different organizational patterns [1].

This approach is crucial to addressing today’s four central
problems: the perverse unaccountability of medical subjectivi-
ty, the obsolete management model, the lack of human resources
management tools, and the unhealthy financing of hospitals. To-
morrow’s hospital would respect the autonomy of the medical pro-
fession while at the same time demanding scientific accountability
and utilizing modern organizational tools to manage its human
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resources to produce quality, effective, and efficient services. [2]
Strategic planning assumptions are specific to each proposed ac-
tion plan. The hospitals include the following: all local and federal
laws and regulations related to building healthcare facilities are fol-
lowed, and all new facilities are inspected by and meet public health
criteria [3].

The Meaning of Visualization of Hospitals in
Greece

Nowadays, realistic visualization solutions exist. In an era of in-
formation overload, many people need help making sense of com-
plex stories [4]. Digital documentation is crucial because it helps
understand and review the spatial analysis and classification of
hospitals. The digital era allows the following decisive advantages.

1) Quickly spread information.
2) Globally knowledge.
3) Various and varied texts, videos, tables.

4) Visualization of information. For instance, photographs and
videos.

5) Historical storage.
6) Artificial intelligent.
7) Big authenticity. For instance, government websites.

In recent years, people’s daily lives have changed. Humanity is
facing new challenges [5]. Phase visualization was initially used to
refer to visualization as part of scientific computing, which is the
use of computer modeling and simulation in computing and engi-
neering practice [6].

The Significant New Indexes

The creation of new indexes has significant meaning because,
this way, we study new phenomena and new scientific circumstanc-
es. The current medical situation needs to be “read” holistically and
multi-science. For instance, the mathematical and cartography ap-
proach helps in this direction. Medicine needs to become a main
priority in the countries because of the long life of the people, the
body’s health condition, the security of the surgical decisions, and
the scientific education not only for the hospital staff but also the
population. For instance, the decrease in the stress level has signif-
icant meaning in times of urbanization. Today, many people live in
cities with over 3.000.000 inhabitants.

The urban environment affects health and well-being. We con-
sider two key dimensions: urbanization and urbanicity. Urbaniza-
tion refers to changes in cities’ size, density, and heterogeneity. Ur-
banicity refers to the impact of living in urban areas at a given time
[7]- Urbanization increases the density of the inhabitants, the quick
daily life, the number of cars, and the increase of information. As
a result, stress and pressure levels increase in the countries’ capi-
talization and the second - third most prominent cities. A healthy
organization needs to create action education in the human popu-
lation about this theme. Medicine science often has a role in spatial
making decisions. The suggested new indexes are the following:
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Mathematics Models

a) Percentage (%) Hospitals per Area

b)  Percentage (%) Hospitals per Populations
Cartography

a) Hospitals per Peripheries,

b)  Allocation of hospitals in Greece
The Methodology of Digital Maps

The cartography, particularly by those interested in reexamin-
ing the role of aesthetics, design, and visual expression in cartogra-
phy. Two basic approaches to ‘art’ and ‘science’ in the context of car-
tography and information graphics are described along with their
limitations [8]. The methodology is based on the vector datasets. It
designs the point-shape files of the hospitals, including information
about the number of hospitals, the name, the area, and the popu-
lation of the peripheries. The attribute tables add new fields and
the values corresponding to them in the periphery. The number of
classes is very significant because there are equal export results.
The spatial harmony in the Greek land depends on the two main
cities and the metropolitan areas of these cities. These cities are
in North and South Greece, and this geomorphology phenomenon
creates equality among the inhabitants. Also, ten cities contain 70-
80% of the population.

The metropolitan areas of Thessaloniki and Athens include
over 60% of the population. The phenomenon of urbanization
creates problems and increases needs because the density is very
huge. For these reasons, there are high-quality medicine services in
Peripheries Thessalia, Epirus, and Thrace. The strategic location of
the universities in the capitals of the peripheries loannina, Larisa,
has a functional and organizational role in the proper allocation of
the hospitals. Figure 1 shows the steps of the construction maps in
the software Geographic Information Systems, especially in QGIS.
The QGIS is open-source software that is widely used by audiences.
The QGIS has the logic of the community and free download fees
(Figure 1).

The Synopsis of the New Statistics and Maps

The hospitals in Greece automatically find the software QGIS
with the tool to find the address. The user imports the Excel and
configures the parameters depending on the municipality. A per-
centage is wrong, 10%-12%, because the software does not rec-
ognize the city in many regions of Greece. The following maps de-
scribe the situation with trust, 88%-90% (Figures 2,3).

Figure 2 shows the number of hospitals per district. The most
significant number is near the most prominent cities, Athens and
Thessaloniki. The metropolitan area of Thessaloniki has 19 hospi-
tals, and the metropolitan area of Athens has 61. The number of
hospitals in the Aegean Archipelagos is high enough. There are
eight hospitals in South Aegean, and in North Aegean, there are five.
The number of hospitals is listed on the official website of Greek
governance. According to the map, green focuses on the metropol-
itan areas with the largest population. Figure 3 shows the spatial
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allocation of the hospitals for each district. The map includes the tion, and the map title (Figure 4,5).

symbol of the North, the legend, the scale bar, the city of construc-
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Figure 1: Methodology of the mapping.
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Figure 3: Hospitals in Greece.
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Figure 4 shows the hospital per area. The districts Attiki locat-
ed in Athens have a better percentage of hospitals. Also, the South
Aegean and lonian archipelagos are in the same class as Attiki. The
lowest values are in Peloponnese, We, Thessalian, and West Greece.
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The map has four classes; the lowest class is 0.035-0.042, and the
most significant class is 0.13-0.602. That means the blue class’s
analogy between area and hospital is better.
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Figure 4: Hospitals per Area.

Figure 5 shows the analogy between the hospitals and inhabi-
tants. The better analogy is in the district of Epirus, which is green

and has the values 0.002-0.013. That means that each hospital cor-
responds to 0.002-0.013 per 100 inhabitants.
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Figure 5: Hospitals per Inhabitants.

Challenges and Opportunities from Spatial Al-
location in Hospitals

Maps have long been instrumental in understanding loca-
tion-based phenomena. They visually represent intangible human
aspects, such as population distributions, and tangible physical
elements, like rainfall, across different areas. Moreover, they offer
insights into geographical processes, such as urban growth, as they
unfold over time. These unique capabilities make maps indispens-
able in collaborative spatial decision-making environments, where
group members work together to address semi-structured prob-
lems with distinct geographic visualization needs.

The former deals with selective aspects of contemporary car-
tography development, such as user interfaces and cartographic
generalization streams. There are some ideas and new challenges
in cartography science. Technological progress brings changes in
the way people think and solve problems.

Cartography is a field in constant evolution. It’s not just about
creating two-dimensional maps anymore. The focus is now on the
development of three-dimensional maps and models, as well as on
new and still hypothetical investigations of recognition. The poten-
tial use of cognitive styles in cartography further underscores the
field’s dynamism and the ongoing quest for innovative solutions.
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Several organizations are developing such measures - for ex-
ample, Medicare’s Physician Group Practice Demonstration re-
cently released data incorporating measures of cost and quality
concerning the management of specific conditions; the Centers for
Medicare and Medicaid Services is developing “value scores” for
physicians based on quality performance and resource use; the Na-
tional Committee on Quality Assurance publishes health-plan-level
“Relative Resource Utilization” measures for various conditions;
and Prometheus Payment has developed approaches to prospective
payment that reward efficiency by enabling providers to share in
savings for avoiding complications [9-12].

Results

The results of the current paper focus on the design indexes and
empirical analysis of the medical situation in Greece. The creation
maps in QGIS present the number of hospitals, the hospitals per
area, the hospitals per population, and the hospitals per peripher-
ies. The indexes show the number of hospitals per 100 inhabitants
and the percentage number of hospitals per area. The digital prod-
ucts are a smart and innovative way to present the current situation
in hospitals. The indexes show the disadvantages and advantages of
the allocation of hospitals in Greece. The software QGIS has power-
ful tools for the visualization of the earth. Visualization and export
statistics are some skills for the users.

To summarize, the allocation of hospitals in Greece offers op-
portunities for a better understanding of the regions and the level
of the number of hospitals and their services. However, in years of
urbanization, there is intense pressure and stress in huge cities.
The quick daily life, the level of air and sound pollution, the lot of
information in social media and newspapers, and the various and
varied information near the home inhabitants are negative factors
of sustainable development that we must be aware of and address.

Discussion

The current work produces new ideas, priorities, and actions
about the meaning of multi-science in medicine. The cartography
and the mathematical statistics offer a better understanding of the
hospital’s spatial reality. Also, the future is in our hands. This means
that recognizing hospital allocation is a crucial factor in years of ur-
banization. Humanity is called to give answers to the questions and
challenges about the high density in terra and big cities, as well as
the solving of the quality and quick medicine service in the popu-
lation. For instance, in Greece, there is the following phenomenon.
The biggest cities have skilled doctors and many hospitals com-
pared to the islands and small cities. As a result, the inhabitants of
Greek islands have limited medical services, and they have often
changed the cities for health care.

Also, the big hospitals in Athens and Thessaloniki need good
economic balance and management. The costs of preserving hospi-
tal departments are highest in these hospitals. Nowadays, with new
technology and equipment, the costs are directed towards covering
people’s needs.

In the summer, a significant number of tourists in need of med-
ical services are observed. The long journey to the Greek islands,
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high temperatures, physical exertion, alcohol consumption, unfa-
miliar road systems, and cultural differences are all critical factors
that must be considered in healthcare planning. There is a clear
need for strategic planning that takes into account tourist behav-
ior and education. For example, when visitors from colder climates
arrive on the Greek islands, they need to be informed about the po-
tential impact of heat on their health. Understanding the effects of
prolonged walking, dehydration, and the importance of regular wa-
ter consumption can help protect these tourists. These are issues
that doctors, tourists, tour groups, and hospitals need to be aware
of and prepared for.

In conclusion, meeting the future’s needs, which encompass
the culture, economy, security, education, and healthcare sectors,
requires in-depth factor analyses. The preservation of the hospital
environment and the provision of quality medical services demand
not just resources, but also political willpower and strategic, hier-
archical decisions. It is only through such governance that we can
hope to meet the healthcare needs of the planet’s population.

It is significant to note that there are public and private medi-
cine services in Greek medicine management, and in the public hi-
erarchy, there are hospitals, peripheries, and municipal medicine
centers. The problem is that the doctors need more hospital staff,
and they work grueling hours.

Conclusion

The purpose of this manuscript is to summarize, manage, ana-
lyze, and visualize the hospital situation in Greece. The new maps
and indexes provide proper measurements to understand the med-
ical situation better. Four maps and indexes present the situation
and the points of interest.

In addition, the manuscript describes the opportunities and
the challenges in years of urbanization. The health conditions and
sustainable development in future cities are crucial factors for
the well-being of inhabitants. This approach examines the spatial
factors (destiny, transport system, road system), the health level
(stress, pressure), and social factors (tourists, education, informa-
tion).

Finally, the paper refers to the three levels of medicine hierar-
chy and the kinds. In Greek medicine management, there are in-
ternational and national hospitals, peripheries of medicine centers,
and local municipal centers; they often create comparative compar-
isons between the cities. For instance, loannina, Thessaloniki, and
Larisa. This has negative and positive effects. Often, the facilities
and the medical staff should be improved. Many times, it creates
unfair competition. Also, there are private and public medicine ser-
vices. There are private dispensaries with very - well services for
the inhabitants.
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