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Introduction

Smart cities are conceived with the purpose of leveraging technology and data to
enhance the quality of life for their inhabitants (Wolniak & Jonek-Kowalska, 2022). Quality of
life serves as a metric for gauging the well-being and contentment of individuals and
communities, and smart cities are dedicated to elevating this metric through various means,
such as efficient infrastructure, innovative services, and sustainable practices. In this paper, we
delve into the quality of life within smart cities and explore how they are reshaping the urban
landscape.

A smart city can be defined as one that optimally employs the wealth of interconnected
information available today to gain a better grasp of its operations, exert control, and optimize
the utilization of limited resources. Smart cities strive to furnish their residents with a high
quality of life by fine-tuning resource allocation and bolstering service efficiency (Jonnek-
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Kowalska, 2022). Hospitals form a crucial part of the urban infrastructure in smart cities and
their placement within a city can significantly impact the overall well-being of the community
(Wolniak & Jonek-Kowalska, 2021). Ideally, in a smart city, hospitals are located in areas that
offer easy accessibility to residents. This entails positioning hospitals in well-connected locales
with access to public transportation networks and other essential infrastructure like roads and
highways (Shmelev & Shmeleva, 2018). Central hospital placement improves access to medical
services for a larger populace and reduces the time and resources required for commuting to
and from healthcare facilities.

Smart cities also prioritize employing technology to enhance hospital services. For
instance, smart hospitals may employ advanced medical equipment and digital technologies to
elevate patient care standards and reduce hospital stays. They might also integrate sustainable
technologies, such as energy-efficient lighting and renewable energy sources, to mitigate their
environmental impact and promote sustainability (Visvizi & Lytras, 2019; Yun & Lee, 2019).
In sum, the location and design of hospitals within a smart city are vital factors in promoting
the health and well-being of the community. By seamlessly integrating healthcare facilities into
the urban infrastructure and harnessing technology to enhance medical services, smart cities
can create a more sustainable and resilient healthcare system for their residents (Dameri, 2016;
Herdiansyah, 2023). Hospitals play a pivotal role in determining the quality of life, a concept
intricately linked to Smart Living, one of the key facets of the Smart City concept (Lara et al.,
2016; Albino et al., 2015).

From the aforementioned points, it becomes evident that there are research gaps
concerning the relationship between population wealth and the number of hospitals.
Additionally, there is a research gap in the context of categorizing Polish provinces into clusters
based on hospital distribution.

The primary research questions addressed in this paper are:

e Identifying clusters of Polish provinces based on hospital distribution

e Exploring the relationship between provincial wealth and hospital numbers

e Examining the correlation between provincial population density and hospital availability

Based on the identified research gap, the following research objectives were set:

e C1: Exploring hospital distribution patterns among Polish provinces

e C2: Analyzing changes in hospital distribution trends in Poland over the past decade

e C3: Investigating the relationship between hospital numbers and population wealth

To realize those goals we formulated the following scientific hypothesis:

e HI1. There is a correlation between the number of hospitals in a province and its GDP per
capita.

e H2. There is a correlation between the number of hospitals in a province and its population
density.

1. Literature review

Hospitals hold a pivotal position in enhancing the quality of life within smart cities. The
overarching objective of smart cities is to enrich the well-being of their inhabitants, and
hospitals stand as an indispensable pillar in achieving this objective. The impact of hospitals on
the quality of life in smart cities is multifaceted, encompassing aspects such as improved
healthcare access, the fostering of innovation, and bolstering sustainability efforts (Turhan et
al., 2019; Tripathy et al., 2023; Prasad et al., 2023).

One of the primary avenues through which hospitals contribute to the quality of life in
smart cities is by facilitating enhanced access to healthcare. Within smart cities, hospitals
harness technology to offer more accessible and efficient healthcare services to residents (Bhat

Economics & Sociology, Vol. 17, No. 1, 2024



134
Radostaw Wolniak ISSN 2071-789X

INTERDISCIPLINARY APPROACH TO ECONOMICS AND SOCIOLOGY

et al., 2022). For instance, the integration of telemedicine services allows patients to consult
healthcare providers remotely, thus reducing the necessity for in-person visits. This
breakthrough can significantly improve healthcare access, especially for residents with limited
mobility or those residing in areas with a scarcity of healthcare facilities (Xu et al., 2022).

Furthermore, hospitals in smart cities serve as incubators for innovation. Through the
integration of cutting-edge technology, hospitals can pioneer novel healthcare practices,
including the adoption of electronic health records, advanced imaging techniques, and robotic
surgeries (Shakah, 2022; Ahmad et al., 2022). These innovative strides have the potential to
enhance patient outcomes, curtail healthcare expenditures, and attract top-tier talent to the
healthcare sector, all of which collectively contribute to an elevated quality of life for residents
(Ogunmola et al., 2022).

Furthermore, hospitals within smart cities can actively contribute to sustainability
endeavors. Hospitals, due to their extensive energy consumption and substantial waste
production, can exert adverse effects on the environment (Alzawarmi et al., 2022; Kong, 2021).
However, in the context of smart cities, hospitals have the opportunity to adopt eco-friendly
practices. These may include harnessing renewable energy sources, implementing
environmentally conscious building designs, and minimizing waste generation (Mei & Zhang,
2021). Such initiatives play a crucial role in diminishing the carbon footprint of hospitals and,
in turn, bolstering the overall sustainability of the city.

Another vital facet of hospitals in smart cities pertains to their role in emergency
preparedness. Smart cities are engineered to exhibit resilience and readiness in the face of
emergencies, ranging from natural disasters to disease outbreaks (Wang & Zhou, 2023).
Hospitals play an indispensable role in this preparedness paradigm by delivering essential
healthcare services to residents during crises. Leveraging technology, hospitals can enhance
their emergency response capabilities, with innovations such as predictive analytics enabling
them to anticipate and address patient needs proactively during emergencies (Hartley, 2023).

Nevertheless, an analysis of the literature underscores that the integration of smart city
technologies can yield both favorable and unfavorable outcomes for hospitals. Smart city
technologies frequently gather and disseminate data from various sources. The utilization of
such data can engender privacy concerns, particularly when it pertains to sensitive medical
information (Ghosh et al., 2023). Hospitals bear the responsibility of safeguarding patient data,
ensuring its security and confidentiality. Additionally, the adoption of smart city technologies
can heighten the vulnerability of hospital systems to cyberattacks. Malicious actors may exploit
vulnerabilities in connected devices or infiltrate compromised networks to access confidential
hospital information (Hassan et al., 2023; Badr, 2023).

Furthermore, hospitals may become reliant on the infrastructure provided by smart
cities, encompassing elements like electricity and communication networks. Any disruption in
these systems could exert severe repercussions on patient care (Prasad et al., 2023).
Additionally, the implementation of smart city technologies often necessitates substantial
financial resources, potentially diverting funds from other crucial healthcare initiatives (Bhat et
al., 2022). Moreover, these technologies require specialized knowledge and training,
necessitating comprehensive training programs for hospital staff. This could prove to be a time-
consuming and costly endeavor, possibly impacting staff productivity during the training period
(Xu et al., 2022).

2. Methodological approach

One of the six primary dimensions within the context of a smart city is "Smart Living."
Numerous experts discussing the concept of a smart city believe that healthcare is a pivotal
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component that can be employed to assess Smart Living. For instance, in a study conducted by
Jonek-Kowalska in 2022, it is emphasized that access to hospitals plays a critical role in
determining the overall quality of life in a smart city. Furthermore, Reza Shami and his team
(Reza Shami et al., 2022) argue that Smart Living within a smart city closely aligns with the
notion of quality of life, and one of its dimensions is intricately linked with healthcare provision
and accessibility by the city's residents. Given that healthcare and the availability of hospitals
are acknowledged as fundamental aspects of quality of life, it becomes imperative to investigate
the challenges associated with hospital accessibility as an illustrative example of the quality of
life concerning healthcare access within a smart city.

To conduct this analysis, hospital operational data for Poland spanning the years 2012
to 2021 was sourced from the Polish Central Statistical Office. The data was acquired from
databases accessible at https://bdl.stat.gov.pl/bdls/start. The rationale behind choosing this
specific timeframe was to encompass the most recent ten years of available data. Notably, the
most current data pertaining to the number of hospitals and related metrics in Poland is from
the year 2021, which consequently serves as the endpoint for this analysis.

The analysis encompasses all 16 provinces in Poland: Masovia, Lower Silesia, Opole
Province, Kuyavia-Pomerania, Lubusz Province, Lublin Province, Lodz Province, Podlasie
Province, Lesser Poland, Silesia, Subcarpathia, Pomerania, West Pomerania, Holy Cross,
Warmia-Masuria, and Greater Poland.

Key variables under scrutiny in this analysis include the number of hospitals within each
province, GDP per capita, provincial area, and population. Recognizing that the establishment
and maintenance of hospitals typically incur substantial costs, it is essential to explore the
correlation between the quantity of hospitals in a given province and its economic prosperity, a
metric effectively measured by GDP. The suitability of GDP as an economic well-being
indicator has been previously established by Dyman and Sheiner (2018) and Bizkova et al.
(2021). These indicators were developed using the Gillespie concept for indicator development
(2007).

Based on the data collected, metrics reflecting the saturation of provinces with hospitals were

calculated using the following formulas:
I

Iy = on 1)
Where:
In — number of inhabitants per hospital
Hn — number of hospitals

| — number of inhabitans

Hng = 221000

Where:

Hna— number of hospitals per 1000km? of area
Hn — number of hospitals

A - area in km?

To analyze the data, we employed cluster analysis. Specifically, we employed a
hierarchical clustering technique known as the cluster analysis tree method, which presents the
clustering results in the form of a dendrogram or a tree-like structure. This method entails the
grouping of objects into nested clusters, with each cluster containing the objects that exhibit the
highest degree of similarity to one another. Furthermore, the clusters at higher levels of the
hierarchy encompass clusters from lower levels. In the agglomerative approach, the clustering
process commences with individual objects and progressively merges the closest pairs of
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objects into larger clusters until all objects are consolidated into a single cluster (Meijer et al.,
2022; Saar & Topcu, 2022).

For the analysis of the collected data, we utilized STATISCICA-13.3 software.
Additionally, all correlation coefficients were calculated at the significance level of a=0.05.

3. Results

The collected data reveals that, in 2021, the largest number of hospitals was located in
Silesia Province, with 141 hospitals, and Masovia Province, with 118 hospitals. Both provinces
significantly surpassed other Polish regions in terms of hospital count. Following closely behind
were Lower Silesia with 84 hospitals, Lesser Poland with 73 hospitals, and Lodz Province with
61 hospitals. Conversely, provinces with the fewest hospitals included Lubusz Province with
24, Holy Cross Province with 23, Opole Province with 30, and Podlasie Province with 34
hospitals. It is noteworthy that some provinces experienced a decline in the number of hospitals
during the analyzed years. This trend can be attributed, in part, to declining populations in these
regions, leading to reduced demand for healthcare services. Consequently, some hospitals may
have been compelled to close or merge with others to optimize resource allocation.

A key factor contributing to the decrease in the number of hospitals in certain Polish
provinces is the government's promotion of healthcare service centralization to enhance their
quality and efficiency. This policy has resulted in the closure of smaller hospitals and the
consolidation of services into larger, specialized hospitals. Additionally, many hospitals in
Poland operate on tight budgets, making it challenging to maintain their facilities and
equipment. Financial difficulties can also lead to hospital closures.

Analysis of data from 2020 to 2021 indicates that the number of hospitals in Poland
experienced an initial increase from 913 to 979 between 2012 and 2014. However, since 2014,
the number has stabilized at around 950 hospitals, with only a slight increase observed between
2020 and 2021. The most significant decrease in the number of hospitals occurred between
2018 and 2019. Subsequently, the number of hospitals began stabilizing at around 900.
Unprofitable hospitals were closed, and hospital consolidation became a notable trend, with
multiple hospitals merging into larger medical units. This consolidation contributed to the
decline in the number of hospitals in Poland and its provinces.

In Silesian Province, the number of hospitals increased from 134 to 145 between 2012
and 2013, reaching its highest point at 157 in 2018 before declining to 136 in 2019 and
stabilizing at 141 in subsequent years. Masovia Province experienced smaller fluctuations, with
a peak of 120 hospitals in 2013, a drop to 108 in 2014-2016, and stabilization at 118 thereafter.

When assessing the number of hospitals as an element of quality of life in a smart city,
it is essential to consider the population-to-hospital ratio. Over the study period from 2012 to
2021, this ratio hovered around 42,000 people per hospital, with minor fluctuations between
39,391 (in 2014) and 43,113 (in 2019). However, significant disparities in hospital accessibility
exist among provinces. In 2021, the average number of residents per hospital was 42,159.

Provinces with the highest accessibility had more than twice as many residents per
hospital compared to provinces with the lowest accessibility. Provinces with the lowest number
of residents per hospital included Silesia (31,062 inhabitants per hospital), Opole Province
(31,653 inhabitants per hospital), Warmia-Masuria (32,137 inhabitants per hospital), and
Podlasie Province (33,863 inhabitants per hospital). Conversely, provinces with the highest
number of inhabitants per hospital were Greater Poland (63,690 inhabitants per hospital),
Pomerania (60,441 inhabitants per hospital), and Holy Cross (51,690 inhabitants per hospital).

Another indicator affecting hospital accessibility is the ratio of hospitals per 1,000
square kilometers of a province's area. This indicator reflects geographic proximity, crucial for
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the elderly and seriously ill who benefit from easier access to nearby hospitals. Despite a slight
decrease over the years due to the reduction in hospital numbers, the variation is minimal.
Silesian Province has the highest indicator value, standing at 11.43 hospitals per 1,000 km?,
more than twice the value of the next province, Lesser Poland (4.81 hospitals per 1,000 km?).
It is followed by Lower Silesia (4.21 hospitals per 1,000 km?).

Provinces with the lowest values of this indicator include Lubusz Province (1.72
hospitals per 1,000 km?), Warmia-Masuria (1.74 hospitals per 1,000 km?), Greater Poland (1.84
hospitals per 1,000 km?), Lublin Province (1.87 hospitals per 1,000 km?), and West Pomerania
(1.92 hospitals per 1,000 km?).

4. Discussion

The reduction in the number of hospitals in Poland, as observed in this study, is closely
linked to the ongoing restructuring of the healthcare sector within the country. This
restructuring involves the closure of financially unsustainable hospitals and the consolidation
of multiple hospitals into larger medical facilities, often situated in the same vicinity or nearby
cities. These activities have contributed to a noticeable decline in the total number of hospitals
across Poland and its various provinces (Wielicka-Ganczarczyk, 2017; Fijatkowska, 2013).

This trend of hospital consolidation in Poland has significant implications for healthcare
delivery. The amalgamation of hospitals has facilitated the implementation of advanced
medical technologies and increased the availability of specialized medical practitioners, thereby
enhancing the effectiveness and efficiency of healthcare services. The consolidation of
hospitals in Poland has generated varying opinions among stakeholders. Advocates of these
changes argue that they have led to improved healthcare efficiency, enhanced service quality,
and optimized utilization of medical resources. Conversely, critics contend that hospital
consolidation has diminished access to healthcare services for residents of smaller towns and
villages, resulting in escalated healthcare costs (Fijatkowska, 2013; Suliantoro et al., 2021;
Zwolinski, 2014).

Nevertheless, it's important to note that a reduction in the number of hospitals does not
automatically translate to a decline in overall quality of life. The quantity of hospitals in a nation
represents just one factor influencing the well-being of its citizens. The consolidation of
hospitals can bring about positive changes, such as a more efficient healthcare system and the
adoption of advanced medical technologies (Nikki Han & Kim, 2021).

Nonetheless, it is crucial to acknowledge that a reduction in the number of hospitals may
have implications for healthcare accessibility in smart cities, particularly in smaller towns
where hospitals may be shuttered or converted into specialized departments of larger
institutions. This could lead to further centralization of healthcare services, potentially making
it more challenging for residents in remote regions to access necessary medical care.
Furthermore, as a consequence of hospital consolidation, working conditions for medical staff
may deteriorate, particularly when larger medical units are compelled to carry out more
procedures and treatments with fewer personnel (Zwolinski, 2014).

Hospitals serve as pivotal components of a country's social infrastructure, providing
essential healthcare services to its populace. In a smart city where technological advancements
and innovation play a central role, the healthcare system must be capable of efficiently and
sustainably meeting the needs of the population (Grata, 2018; Zygmunt, 2014). A higher
number of hospitals in a smart city can positively impact residents' quality of life, as it increases
the likelihood of prompt and effective medical attention in cases of sudden illness or accidents,
which is especially crucial for elderly or medically vulnerable individuals requiring regular
medical care (Chatterjee et al., 2021). Furthermore, a greater concentration of hospitals can
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attract investments to the healthcare sector, fostering its development and creating job

opportunities. In this way, the growth of medical infrastructure can influence the economic

development of the city (Matos et al., 2021; Ferreira & Marques, 2021).

It's also worth emphasizing that investment in healthcare infrastructure in a smart city
aligns with the health and quality of life goals of its residents (Weinberg et al., 2023). A smart
city encompasses not only advanced technology but also a welcoming environment and
favorable living conditions, which include access to quality medical care (Seljan et al., 2022;
Kisiata et al., 2022; Ge et al., 2021).

An analysis of the geographic distribution of hospitals per 1,000 square kilometers in
Poland reveals that residents of southern Poland outside Subcarpatia Province have the closest
proximity to hospitals. In contrast, northwestern and eastern Poland exhibit lower values of this
indicator compared to the national average, indicating a lower concentration of hospitals in
these regions.

To further explore the relationship between hospital saturation and population size and
area, scatter plots were created for each of the individual Polish voivodeships under study.
Figure 1 presents the graph depicting the correlation between the number of residents per
hospital and the number of hospitals per square kilometer for these provinces.

Based on the analysis of this data, the following groups of provinces can be identified:

e Silesia: This province boasts an exceptionally high ratio of hospitals per 1,000 square
kilometers and the most favorable ratio of residents per hospital. An analysis of the data
indicates that Silesian Province offers the highest quality of life in Poland when measured
by the availability of hospital services. It not only has the greatest abundance of hospital
facilities but also the shortest average distance to a hospital for patients. This combination
significantly enhances the quality of life in smart cities within this province.

e Opole Province, Podlasie Province, Warmia-Masuria Province: These provinces exhibit a
notable abundance of hospitals when assessed in terms of the number of patients per hospital
(indicating a low number of patients per hospital). However, they are characterized by
considerable distances to hospitals due to the relatively low number of hospitals compared
to the province's area. This configuration results in a trade-off between hospital availability
and accessibility.

e Lower Silesia, Lesser Poland, Lodz Province, Masovia: These provinces demonstrate a
relatively high level of hospital saturation concerning the province's area, along with an
average number of people per hospital. The quality of life in relation to the availability of
hospital services can be considered moderate in these provinces, with a balanced
distribution of healthcare resources.

e Pomerania, Greater Poland: These provinces exhibit the lowest quality of life in terms of
accessibility to hospital services. In these voivodeships, both the saturation of the province
with hospitals per 1,000 square kilometers of the area and the number of residents per
hospital are unfavorable. Consequently, these regions face challenges in providing
accessible healthcare services to their populations.

In the subsequent phase of this study, the aim was to examine the extent to which the
number of hospitals in a province correlates with the wealth of the population, as quantified by
the GDP per capita index. The study employed the Guilford scales for the interpretation of
correlation coefficients, following the methodology outlined by Putri et al. in 2019. A statistical
significance coefficient of 0=0.05 was applied to evaluate the significance of all correlations
under investigation.

Based on the findings from the study, conducted over the years spanning from 2012 to
2021, a consistently positive correlation was identified between the number of hospitals within
a province and the economic prosperity of its residents, as indicated by the GDP per capita
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index. It is noteworthy that all correlation coefficients reached statistical significance at the
a=0.05 level. In the case of the year 2021, the correlation coefficient was notably high at 0.81,
aligning with the very high category on the Guilford scale. This implies that there exists a strong
positive relationship between a province's affluence and the presence of hospitals within its
boundaries.

The outcomes of this study lend substantial support to hypothesis H1, which posits that the
number of hospitals in a province correlates with the GDP per capita in that same province.
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Figure 1. Relationship between the number of inhabitants per hospital and number of hospitals
per 1000 square kilometers.
Source: Author own analysis.

The construction of hospitals is a costly endeavor, a fact substantiated by data collected
in a World Health Organization report (Global, 2021). Various studies highlight the escalating
expenses associated with the establishment of new healthcare facilities. For instance, Mishra
and Koju (2020) conducted an analysis on this topic, while Wackers (2022) underscored the
upward trajectory in hospital construction costs, particularly for those aligned with high quality
and smart city concepts.

When contemplating the accessibility of healthcare services within smart cities, it is
imperative to acknowledge that this sector's significance is on the rise in tandem with societal
advancement and technological progress (Andreou & Manika, 2021; Olanrewaju et al., 2022).
Consequently, an increased number of hospitals in a city can draw the attention of potential
investors seeking opportunities in the healthcare industry, thereby bolstering the city's revenue
streams (Persaud et al., 2020). Ultimately, the growth of the healthcare sector can make a
substantial contribution to the city's GDP (Prasetyadi & Koonsrisuk, 2020; Rupani & Abu Bakr,
2017; Hassanain et al., 2013).
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It is also noteworthy that enhanced healthcare services can lead to reduced healthcare
costs for city residents, thereby enhancing their quality of life and stimulating economic activity
(Bulajic et al., 2020; Andrade et al., 2020). A healthier and more motivated workforce can drive
higher productivity and efficiency, ultimately contributing to GDP growth (Huerta, 2021;
Bogataj et al., 2021).

Smart cities are typically designed to offer a comfortable and secure lifestyle, and this
extends to healthcare infrastructure. They often invest in cutting-edge technology and medical
equipment, enabling them to provide advanced healthcare and early disease detection. In 2021,
the relationship between the number of hospitals in a province and its wealth, as measured by
GDP per capita, can be expressed using the following equation: Number of hospitals = -38.39
+0.0017 * GDP per capita.

Figure 2 illustrates a scatter plot of the agile test subjects, with confidence intervals
clearly indicated. The study reveals that most of the examined provinces fall within the
confidence interval. Notably, there are two distinct groups of provinces to consider:

e In the case of Silesia and Lesser Poland, the number of hospitals surpasses what their
economic wealth would typically imply. These provinces are making substantial
investments in healthcare infrastructure, particularly in the establishment of hospitals within
their respective regions.

e Conversely, Greater Poland, Pomerania, and Lubusz Province exhibit a contrasting
scenario. In these provinces, the number of hospitals is noticeably lower than expected
based on their GDP per capita. This indicates a deficiency in healthcare development
investment, particularly in terms of hospital facilities within these regions.
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Figure 2. Relationship between the number of hospitals and PKB per capita in the province.
Source: Author own analysis.
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The next intriguing factor to examine in relation to hospital-related data is the population
density within a specific province. Data analysis has revealed a strong correlation, as per
Guilford's scale, between the number of hospitals in a given province and its population density.
In 2021, the correlation coefficient between these variables was 0.82, signifying statistical
significance at the 0=0.05 level. These findings lend support to hypothesis H2, which posits
that the number of hospitals in a province is correlated with its population density.

This positive correlation between the number of hospitals and population density
indicates that as the population of a particular area increases, so does the imperative to establish
a greater number of hospitals to ensure adequate healthcare access for the residents.
Augmenting the number of hospitals in densely populated regions is typically a justified
approach since it enhances the likelihood of individuals receiving essential medical care when
the hospital count aligns with the population size. Moreover, larger population centers often
contend with a higher incidence of infectious diseases and other health challenges, amplifying
the need for an increased hospital presence (Chao et al., 2017; Carnegie et al., 2022).

For the year 2021, the relationship between the number of hospitals in each Polish
province and their respective population densities can be expressed by the following formula:
Number of hospitals = 9.76 + 0.36 * population density.

Figure 3 depicts a scatter plot illustrating the correlation between population density and
the number of hospitals in Polish provinces. The majority of the provinces examined fall within
the confines of the confidence interval. In this figure, two distinct groups of provinces can be
discerned:

e Provinces with a lower number of hospitals than expected given their population
density. This group comprises provinces such as Holy Cross, Kuyavia-Pomerania, and
Pomerania.

e Provinces with a higher number of hospitals than expected given their population
density. This category encompasses provinces like Masovia and Lower Silesia.

The analysis reveals that a lower-than-expected number of hospitals relative to population
density is notably pronounced in the central provinces of Poland, while a higher-than-expected
number of hospitals relative to population density is most prominent in the capital province.
The heightened concentration of hospitals in Masovia Province can be attributed to the presence
of Warsaw, Poland's capital city, within its borders.

Warsaw serves as a significant healthcare hub, housing the largest and most advanced
hospitals, clinics, and research centers. This concentration contributes to the elevated number
of hospitals in Masovia Province compared to other regions in Poland. An influential factor
driving this increased density of hospitals in the capital province is the demand for medical
services, not only from its own residents but also from individuals residing in other parts of
Poland who travel to the capital to access healthcare services (Zdgba-Mozota, 2023).
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To identify distinct groupings among the provinces under study, taking into account the
analysis of three variables: the number of hospitals in a province, the number of residents per
hospital, and the number of hospitals per 1,000 km2 of area, cluster analysis methods were
employed. Specifically, the method of cluster analysis was applied, and the results of this
analysis are illustrated in Figure 4.
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Figure 4. Cluster analysis for the studied provinces.
Source: Author own analysis.

Upon scrutinizing the outcomes of the cluster analysis, we find that they align with the
findings presented earlier from the correlation and relationship analyses among the variables.
When considering a maximum distance threshold of 3000, we can discern five distinct groups:

e Greater Poland - This province exhibits the lowest level of hospital accessibility, with a
notably low number of hospitals per 1,000 square kilometers and one of the highest figures
for residents per hospital. The hospital count in this province is significantly lower than
expected given its economic wealth.

e Pomerania - This province is characterized by a relatively lower quality of healthcare
accessibility. It features a small number of hospitals, a high number of residents per hospital,
and a substantial distance to the nearest hospital due to a low ratio of hospitals per 1,000
km2 of area. Although the indicators are somewhat better compared to Greater Poland, the
number of hospitals in this province remains lower than expected based on its economic
wealth.

e Holy Cross, Masovia, Lesser Poland, Subcarpatia, Kuyavia-Pomerania - These provinces
demonstrate an average level of hospital availability, both in terms of population and
geographic area. The number of hospitals in these provinces falls within the confidence
interval when correlated with GDP per capita.

e Lublin Province, Lubusz Province, Lodz Province, West-Pomerania - These provinces also
exhibit average hospital accessibility, albeit slightly lower than the previous group,
especially regarding the number of hospitals per 1,000 km2 of area. The number of hospitals
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in these provinces aligns with the confidence interval for correlation with GDP per capita,
with the exception of Lubusz Province.

e Warmia-Masuria, Silesia, Opole Province, Podlasie Province, and Lower Silesia - These
provinces enjoy the highest level of healthcare accessibility, boasting a superior quality of
life in terms of hospital availability. Silesia and Lower Silesia, in particular, have more
hospitals than one might expect based on their economic wealth.

Taking into account the geographic distribution of provinces within each group, it
becomes evident that the highest level of healthcare accessibility in Poland, as assessed by the
availability of hospital services, is concentrated in the southwestern and northeastern regions.
Conversely, the lowest level of healthcare accessibility is observed in northwestern Poland.

Conclusion

The data reveals that Silesia and Masovia provinces boast the highest number of
hospitals, with 141 and 118 respectively. They are closely followed by Lower Silesia, Lesser
Poland, and Lodz province. Conversely, the provinces with the fewest hospitals are Lubusz,
Holy Cross, Opole, and Podlasie provinces. The number of hospitals in Poland experienced
growth from 913 in 2012 to 979 in 2014 but eventually stabilized around 950. The most
significant decrease occurred between 2018 and 2019. The ratio of population to hospitals
fluctuates around 42,000, demonstrating substantial disparities among provinces concerning
hospital accessibility. This publication underscores the importance of considering population
size and accessibility when evaluating the number of hospitals as a determinant of quality of
life in a smart city.

This paper also scrutinizes the indicator of the ratio of hospitals per 1,000 square
kilometers of a province's area and its implications for smart city residents' access to healthcare
and quality of life. In 2021, Poland's indicator stood at 2.87 [hospitals/1000km2], signaling a
declining trend attributed to a decrease in the number of hospitals. The Silesian Province
boasted the highest indicator value at 11.43 [hospitals/1000km2], while the lowest values were
observed in Lubusz Province, Warmia-Masuria, Greater Poland, Lublin Province, and West
Pomerania. This indicator carries particular significance for the elderly and seriously ill
populations, serving as a gauge of their potential access to healthcare facilities.

The analysis of hospital distribution per 1,000km2 area in Poland illustrates that
residents in southern Poland, excluding Subcarpatia Province, enjoy closer proximity to
hospitals, while northwestern and eastern Poland exhibit lower indicator values. The study also
delves into the correlations between hospital saturation in individual provinces, considering
both population size and area.

This paper further explores the relationship between hospital availability and GDP per
capita in Polish provinces. The results demonstrate that Silesia enjoys the highest level of
hospital availability and quality of life in terms of hospital services, while Greater Poland and
Pomerania lag behind. A positive correlation of 0.81 is observed between the number of
hospitals and GDP per capita, indicating that wealthier provinces tend to have more hospitals.
This relationship can be expressed using the formula: Number of hospitals = -38.39 +
0.0017*per capita GDP.

These findings support the hypothesis that hospital numbers correlate with GDP per
capita. The study suggests that investing in healthcare infrastructure can enhance residents'
quality of life, stimulate economic activity, and attract investment in the healthcare sector. It
also highlights the rising costs of hospital construction and emphasizes the importance of
prioritizing healthcare infrastructure in smart cities to provide better healthcare services to
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residents. The study provides insights into the interplay between healthcare and economic
development in Polish provinces.

The research further uncovers a strong correlation of 0.82 between the number of
hospitals and population density, affirming the hypothesis that hospital counts in a province
relate positively to population density. The article presents a formula for calculating this
relationship for the year 2021: Number of hospitals = 9.76 + 0.36*population density.

The article observes that central provinces in Poland have fewer hospitals than expected
based on their population density, while the capital province, Masovia, boasts more hospitals
due to the presence of Warsaw, a prominent medical center with modern hospitals and research
facilities. Lastly, the article underscores the demand for medical services from residents and
patients from other parts of Poland who seek medical services in the capital as a significant
factor influencing the higher concentration of hospitals in the capital province.

The paper's main innovation lies in its application of cluster analysis to identify groups
of provinces with similar hospital-related indicators in Poland. Particularly intriguing is the
finding that these clusters do not align with the traditional division of Poland into Polish A and
Polish B, based on wealth.

However, this paper's primary limitation is its focus on a single country. Future research
could explore multiple countries, such as those in the European Union, to facilitate comparative
analysis. Additionally, examining aspects beyond hospitals, such as medical clinics and
pharmacies, may offer a more comprehensive perspective on healthcare accessibility.

The primary theoretical implication of this paper is its identification of provincial
clusters based on hospital distribution, statistical relationships between hospital numbers, GDP
per capita, and population density, accompanied by formulae derived from these relationships.

From a managerial perspective, the paper's key insight is the divergence of provincial
clusters from the conventional Polish A and Polish B divisions, offering potential for more
sustainable policy development in Polish hospital management.

Future research could delve into other healthcare service providers, like medical clinics
in Poland, their distribution, and influencing factors. Furthermore, comparing Poland's hospital
system and hospital distribution with other European Union countries would provide valuable
insights.

Acknowledgement

This research was funded by the Silesian University of Technology: BK-
264/R0OZ1/2024 (13/010/BK_24/0081) and 13/990/KPW21/0166.

References

Ahmad, K.A.B., Khujamatov, H., Akhmedov, N., Ahmad, M.N., & Ahmadian, A. (2022).
Emerging trends and evolutions for smart city healthcare systems. Sustainable Cities and
Society, 80, 103695.

Albino, V.; Berardi, U. & Dangelico, R.M. (2015). Smart cities: Definitions, dimensions,
performance, and initiatives. Journal of Urban Technology, 22, 3-21.

Alzawamri, A.A., Kasim, H., & Mahmoud, M. (2022). Modeling Factors Influencing
Individual's Adoption of Intelligence Healthcare Services in Smart Cities. Journal of
System and Management Sciences, 12(5), 311-342.

Andrade, P.H.S., de Almeida, A.C.B., dos Santos, A.K.S., da Silva, F.A., & da Silva, W.B.
(2020). Challenges to the consolidation of pharmacovigilance practices in Brazil:

Economics & Sociology, Vol. 17, No. 1, 2024



146
Radostaw Wolniak ISSN 2071-789X

INTERDISCIPLINARY APPROACH TO ECONOMICS AND SOCIOLOGY

limitations of the hospital pharmacist. Therapeutic Advances in Drug Safety, 11(1), 54-
68.

Andreou, M., & Manika, S. (2021). Citizen opinions on the organization of a smart city for
housing, urban structures, and quality of life: The case of Kos Island, Greece. IOP
Conference Series: Earth and Environmental Science, 899(1), 012050.

Badr, N.G. (2023). Learning Healthcare Ecosystems for Equity in Health Service Provisioning
and Delivery: Smart Cities and the Quintuple Aim. Lecture Notes in Networks and
Systems, 629 LNNS.

Bhat, J.R., Alfandi, O., Abugabah, A., & Sheu, J.-P. (2022). Case studies on implementation of
smart healthcare across global smart cities. Smart and Secure Internet of Healthcare
Things, 175-197.

Bhat, J.R., Alfandi, O., Abugabah, A., & Sheu, J.P. (2022). Case studies on implementation of
smart healthcare across global smart cities. In: Smart and Secure Internet of Healthcare
Things, New York: CRC Press.

Bizkova, L., Smith, R., & Zoundi, Z. (2021). Measuring the wealth of Nations, International
Institute for Sustainable Development. Available online:
https://sdgs.un.org/sites/default/files/2021-07/measuring-wealth-nations-review.pdf
(accessed on 20 January 2023).

Bogataj, D., Rogelj, V., & Salaj, A.T. (2021). Social infrastructure supporting ambient assisted
living in a smart silver city: Literature review and research agenda. IFAC-PapersOnL.ine,
54(1), 942-947.

Bulaji¢, M., Plavec, D., & Lazibat, T. (2020). Effects of hospital consolidation in Croatia
assessed by safety attitudes questionnaire 2006 short form. Ekonomski Pregled, 71(1),
55-66.

Carnegie, E.R., Inglis, G., Taylor, A., Bak-Klimek, A., & Okoye, O. (2022). Is Population
Density Associated with Non-Communicable Disease in Western Developed Countries?
A Systematic Review. International Journal Environment Research on Public Health,
19(5), 2638.

Chao, H., Cao, Y., Zhang, J., Xia, F., Zhou, Y., & Shan, H. (2017). Population Density-based
Hospital Recommendation with Mobile LBS Big Data. arXiv, 1708.00759v1.

Chatterjee, P., Werner, R.M., & Joynt Maddox, K.E. (2021). Medicaid Expansion Alone Not
Associated With Improved Finances, Staffing, Or Quality At Critical Access Hospitals.
Health Affairs, 40(12), 1846-1855.

Dameri, R.P. (2016). Smart City and ICT. Shaping Urban Space for Better Quality of Life. In
Information and Communication Technologies in Organizations and Society; Springer
International Publishing: Cham, Switzerland.

Dynan, K., & Sheiner, L. (2018). GDP as a Measure of Economic Well-being. Hutchins Centre
Working Paper. Available online: https://www.brookings.edu/wp-
content/uploads/2018/08/WP43-8.23.18.pdf (accessed on 20 January 2023).

Ferreira, D.C., & Marques, R.C. (2021). Public-private partnerships in health care services: Do
they outperform public hospitals regarding quality and access? Evidence from Portugal.
Socio-Economic Planning Sciences, 73, 100798.

Fijatkowska, B. (2013). Meandry restrukturyzacji samodzielnych publicznych zaktadow opieki
zdrowotnej. Zeszyty Naukowe / Wyzsza Szkola Oficerska Wojsk Lgdowych im. gen. T.
Kosciuszki, 1, 209-223.

Foltys, J., & Szafranowicz, J. (2013). Analiza procesu reorganizacji szpitali miejskich z
wykorzystaniem outsourcingu na przyktadzie miasta Chorzowa. Journal of Ecology and
Health, 17(3), 129-141.

Economics & Sociology, Vol. 17, No. 1, 2024



147
Radostaw Wolniak ISSN 2071-789X

INTERDISCIPLINARY APPROACH TO ECONOMICS AND SOCIOLOGY

Frolic, A., Swinton, M., Oliphant, A., Murray, L., & Miller, P. (2022). Access Isn’t Enough:
Evaluating the Quality of a Hospital Medical Assistance in Dying Program. HEC Forum,
34(4), 429-455.

Ge, E., Su, M., Zhao, R., Shan, Y., & Wei, X. (2021). Geographical disparities in access to
hospital care in Ontario, Canada: A spatial coverage modelling approach. BMJ Open,
11(1), e041474.

Ghosh, R., Bhunia, R.R., Pramanik, S., Mohanty, S., & Patnaik, P.K. (2023). Smart city
healthcare system for survival forecast of cardiac attack situation using machine learning
techniques. In: Handbook of Research on Data-Driven Mathematical Modeling in Smart
Cities, London: IGI Global, https://doi.org/10.4018/978-1-6684-6408-3.ch019

Gillespie, B. (2007). How to develop indicators.  Awvailable  online:
https://thecompassforsbc.org/how-to-guide/how-develop-indicators (accessed on 20
January 2023).

Glowny Urzad Statystyczny. (2023). Available online: https://bdl.stat.gov.pl/bdls/start
(accessed on 13 March 2023).

Grata, P. (2018). Poland A and Poland B — Developmental Disproportions on Polish Lands in
the 19th and 20th c. (Prior to 1939). Analecta Archaeologica Ressoviensia, 13, 33-48.

Hartley, K. (2023). Public Perceptions About Smart Cities: Governance and Quality-of-Life in
Hong Kong. Social Indicators Research, 166, 731-753.

Hassan, A.H., Sulaiman, R.B., Abdulgabber, M.A., & Kahtan, H. (2023). Balancing
Technological Advances with User Needs: User-centered Principles for Al-Driven Smart
City Healthcare Monitoring. International Journal of Advanced Computer Science and
Applications, 14(3), http://dx.doi.org/10.14569/IJACSA.2023.0140341.

Hassanain, M.A., Assaf, S., Al-Ofi, K., & Al-Abdullah, A. (2013). Factors affecting
maintenance cost of hospital facilities in Saudi Arabia. Property Management, 31(4),
297-310.

Herdiansyah, H. (2023). Smart city based on community empowerment, social capital, and
public trust in urban areas. Global Journal of Environmental Science Management, 9,
113-128.

Huerta, A. (2021). Digital Humanities and Smart City. University as a Service and Uni-Living
Lab for the City: Thinking the Case of La Rochelle Thanks to Social Sciences and
Humanities. Lecture Notes in Information Systems and Organisation, 36, 65-80.

Jonek-Kowalska 1. (2022). Health Care in Cities Perceived as Smart in the Context of
Population Aging—A Record from Poland. Smart Cities, 5, 1267-1292.
https://doi.org/10.3390/smartcities5040065.

Jonek-Kowalska, 1. (2022). Health Care in Cities Perceived as Smart in the Context of
Population Aging—A Record from Poland. Smart Cities, 5, 1267-1292.
https://doi.org/10.3390/smartcities5040065.

Jonek-Kowalska, 1. (2022). Housing Infrastructure as a Determinant of Quality of Life in
Selected Polish Smart Cities. Smart Cities, 5, 924-946.
https://doi.org/10.3390/smartcities5030046.

Kisiata, W., Racka, 1., & Suszynska, K. (2022). Population Access to Hospital Emergency
Departments: The Spatial Analysis in Public Health Research. International Journal of
Environmental Research and Public Health, 19(3), 1437.

Kong, L. (2021). A study on the Al-based online triage model for hospitals in sustainable smart
city. Future Generation Computer Systems, 125, 59-70.

Lara, A. P., Da Costa, E. M., Furlani, T. Z., & Yigitcanlar, T. (2016). Smartness that matters:
towards a comprehensive and human-centred characterisation of smart cities. Journal of
Open Innovation: Technology, Market, and Complexity, 2(2), 1-13.

Economics & Sociology, Vol. 17, No. 1, 2024



148
Radostaw Wolniak ISSN 2071-789X

INTERDISCIPLINARY APPROACH TO ECONOMICS AND SOCIOLOGY

Lépez-Blanco, R., Martin, J.H., Alonso, R.S., & Prieto, J. (2023). Time Series Forecasting for
Improving Quality of Life and Ecosystem Services in Smart Cities. Lecture Notes in
Networks and Systems, 603 LNNS.

Matos, R., Ferreira, D., & Pedro, M.l. (2021). Economic Analysis of Portuguese Public
Hospitals Through the Construction of Quality, Efficiency, Access, and Financial Related
Composite Indicators. Social Indicators Research, 157(1), 361-392.

Mei, Y., & Zhang, J. (2021). The influence of payment by category on the quality of medical
service in public hospitals from the perspective of smart city. In Proceedings - 2021
International Conference on Public Management and Intelligent Society, PMIS 2021,
9407620, 260-263.

Meijer, E., Gebhardt, W.A., van Laar, C., Chavannes, N.H., & van den Putte, B. (2022).
Identified or conflicted: a latent class and regression tree analysis explaining how identity
constructs cluster within smokers. BMC Psychology, 10(1), 231.

Mishra, A.K., & Koju, E.L. (2020). Cost Performance Assessment of High Rise Hospital
Building Construction Project. East African Scholars Journal of Economics, Business and
Management, 3(9), 43-51.

Nikki Han, M.J., & Kim, M.J. (2021). A critical review of the smart city in relation to citizen
adoption towards sustainable smart living. Habitat International, 108, 102312.

Ogunmola, G.A., Lourens, M.E., Chaudhary, A., Effendy, F., & Sharma, D.K. (2022). A
Holistic and State of the Art of Understanding the Linkages of Smart-City Healthcare
Technologies. In 3rd International Conference on Smart Electronics and Communication,
ICOSEC 2022 — Proceedings, 1575-1580.

Olanrewaju, A., & Ooli, Y.L. (2022). Determinants of Maintenance Cost of Hospital Buildings:
An Artificial Neural Network Approach. IOP Conference Series: Earth and
Environmental Science, 1067(1), 012083.

Persaud, T., Amadi, U., Duane, A., Youhana, B., & Mehta, K. (2020). Smart City Innovations
to Improve Quality of Life in Urban Settings. 2020 IEEE Global Humanitarian
Technology Conference, GHTC 2020, 9342905.

Prasad, S., Samimalai, A., Rani, S.R., Hegde, N., & Banu, S. (2023). Information Security and
Privacy in Smart Cities, Smart Agriculture, Industry 4.0, Smart Medicine, and Smart
Healthcare. Lecture Notes in Networks and Systems, 528, 621-635.

Prasad, S., Samimalai, A., Rani, S.R., Hegde, N., & Banu, S. (2023). Information Security and
Privacy in Smart Cities, Smart Agriculture, Industry 4.0, Smart Medicine, and Smart
Healthcare. Lecture Notes in Networks and Systems, 528.

Prasetyadi, A., & Koonsrisuk, A. (2020). Minimization of Energy and Water Cost for the Main
Building of Suranaree University of Technology Hospital (SUTH). I0P Conference
Series: Materials Science and Engineering, 886(1), 012039.

Putri, H. E., Isrokatun, 1., Majid, N. W. A., & Ridwan, T. (2019). Spatial sense instrument for
prospective elementary school student. Journal of Physics: Conference Series, 1318(1).
https://doi.org/10.1088/1742-6596/1318/1/012142.

Reza Shami M., Rad V.B., & Moinfar M. (2022). The structural model of indicators for
evaluating the quality of urban smart living. Technological Forecasting and Social
Change, 176, 121427.

Rupani, M.M., & Abu Bakar, N. (2017). A review on factors affecting maintenance cost of
hospital facilities. Journal of Engineering and Applied Sciences, 12(17), 4488-4494.

Saar, F., & Topcu, A.E. (2022). Minimum spanning tree-based cluster analysis: A new
algorithm for determining inconsistent edges. Concurrency and Computation: Practice
and Experience, 34(9), e6717.

Economics & Sociology, Vol. 17, No. 1, 2024



149
Radostaw Wolniak ISSN 2071-789X

INTERDISCIPLINARY APPROACH TO ECONOMICS AND SOCIOLOGY

Seljan, S., Vili¢i¢, M., Nevisti¢, Z., Welle Donker, F., & Alexopoulos, C. (2022). Open Data as
a Condition for Smart Application Development: Assessing Access to Hospitals in
Croatian Cities. Sustainability, 14(19), 12014.

Shakah, G. (2022). Modeling of Healthcare Monitoring System of Smart Cities. TEM Journal,
11(2), 926-931.

Shmelev, S.E.; & Shmeleva, I.A. (2018). Global urban sustainability assessment: A
multidimensional approach. Sustainable Development, 26, 904—920.

Suliantoro, H., Ririh, K.R., & Arunizal, S. (2021). Implementation of consolidation strategy to
improve procurement performance in government hospital (A case study: Joglosemar
central vertical hospital). Proceedings of the International Conference on Industrial
Engineering and Operations Management, 4434-4445.

Sulyova, D., & Kubina, M. (2022). Quality of life in the concept of strategic management for
Smart Cities. Forum Scientiae Oeconomia, 10(3).

Tripathy, S.S., Imoize, A.L., Rath, M., Isabona, J., & Pani, S.K. (2023). A Novel Edge-
Computing-Based Framework for an Intelligent Smart Healthcare System in Smart Cities.
Sustainability, 15(1), 735.

Turhan, C., Atalay, A.S., & Akkurt, G.G. (2019). Green Smart Cities: Living Healthily with
Every Breath. 7th International Istanbul Smart Grids and Cities Congress and Fair, ICSG
2019 — Proceedings, 8782302, 114-118.

Visvizi, A.; & Lytras, M.D. (2019). Smart Cities: Issues and Challenges: Mapping Political,
Social and Economic Risks and Threats; Elsevier: Amsterdam, The Netherlands, Volume
1, 47-62.

Wackers, E., Stadhouders, N., Heil, A., Westert, G., van Dulmen, S., & Jeurissen, P. (2022).
Hospitals Bending the Cost Curve With Increased Quality: A Scoping Review Into
Integrated Hospital Strategies. International Journal Health Policy Management, 11(11),
2381-2391.

Wang, M., & Zhou, T. (2023). Does smart city implementation improve the subjective quality
of life? Evidence from China. Technology in Society, 72, 102161.

Weinberg, V., van Haren, E., & Gombert-Handoko, K.B. (2023). Improving Patient Access to
Hospital Pharmacists Using eConsults: Retrospective Descriptive Study. JMIR Formative
Research, 7, e38518.

Wielicka-Ganczarczyk, K. (2017). Spoteczna odpowiedzialno$¢ projektow restrukturyzacji
szpitali publicznych zlokalizowanych w wojewodztwie $laskim. Scientific Papers of
Silesian University of Technology. Organization and Management Series, 114, 555-567.

Wielicka-Ganczarczyk, W. (2020). Negative factors affecting the efficiency of restructuration
of public hospitals. Scientific Papers of Silesian University of Technology. Organization
and Management Series, 144, 593-610.

Wolniak, R.; & Jonek-Kowalska, I. (2021). The level of the quality of life in the city and its
monitoring. Innovation, 34, 376-398.

Wolniak, R.; & Jonek-Kowalska, 1. (2022). The creative services sector in Polish cities. Journal
of Open Innovation. Technology. Market. Complexity, 8, 17.

Xu, Y., Jiang, Y., Li, R, Hei, L., & Wang, Y. (2022). A healthcare-oriented mobile question-
and-answering system for smart cities. Transactions on Emerging Telecommunications
Technologies, 33(10), e4012.

Xu, Y., Jiang, Y., Li, R., Hei, L., & Wang, Y. (2022). A healthcare-oriented mobile question-
and-answering system for smart cities. Transactions on Emerging Telecommunications
Technologies, 33(10), e4012.

Yun, Y., & Lee, M. (2019). Smart city 4.0 from the perspective of open innovation. Journal of
Open Innovation: Technology, Market, and Complexity, 5(4), 92.

Economics & Sociology, Vol. 17, No. 1, 2024



150
Radostaw Wolniak ISSN 2071-789X

INTERDISCIPLINARY APPROACH TO ECONOMICS AND SOCIOLOGY

Zdegba-Mozota, A., Koztowski, R., Rybarczyk-Szwajkowska, A., Czapla, T., & Marczak, M.
(2023). Implementation of Lean Management Tools Using an Example of Analysis of
Prolonged Stays of Patients in a Multi-Specialist Hospital in Poland. International
Journal of Environmental Research and Public Health, 20(2), 1067.

Zwolinski, L. (2014). Dziatania projakosciowe w samodzielnych publicznych zaktadach opieki
zdrowotnej. Scientific Papers of Silesian University of Technology. Organization and
Management Series, 58, 157-186.

Zygmunt, A. (2014). R&D Expenditures in Poland: Voivodship Perspective. Barometr
regionalny, 12(2), 13-20.

Economics & Sociology, Vol. 17, No. 1, 2024



	Introduction
	To realize those goals we formulated the following scientific hypothesis:
	 H1. There is a correlation between the number of hospitals in a province and its GDP per capita.
	 H2. There is a correlation between the number of hospitals in a province and its population density.
	1. Literature review
	2. Methodological approach
	3. Results
	4. Discussion
	Conclusion
	Acknowledgement
	References

