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ABSTRACT

Health systems assessment is critical to ensure the sustainability of health services. The interest of researchers
in analysing health systems, which intensified during the pandemic, is motivated by the opportunity to identify
weaknesses and propose changes. Health systems analyses provide valuable feedback for policy makers, especially
in developing countries, which struggle with obstacles such as limited resources, financial constraints and
deficiencies in health infrastructure. As a developing country, Tiirkiye has been striving to ensure equal access to
health services through its health transformation programme. In the last decade, developments such as the
increase in Syrian migrants and economic contraction have negatively affected this effort. This situation motivates
the need to analyse the current situation in the Turkish health system and provide suggestions for improvement.
The literature on the Turkish health system mostly focuses on broad health system indicators such as health service
accessibility, efficiency, quality and user satisfaction. This study focuses on assessing the accessibility of health
infrastructure resources. In the study, health infrastructure indicators related to the Turkish health system are
evaluated on a province basis for the period from 2012 to 2021. The evaluation is based on the descriptive statistics
of the dataset and the province-based health index. The findings show changing trends and gaps in access to health
services with the increase in population in the period 2012-2021. Some variables (e.g. population per hospital and
population per bed) show low variances, while others (e.g. population per intensive care bed) show large
differences. These differences may indicate unequal development and investment in health infrastructure. For
policy makers, they emphasise the need to develop policies to address these inequalities and to distribute resources
equitably. Analysing the health index values shows inequalities in access to health resources in different provinces
of Tiirkiye as a score. In particular, while some provinces such as Isparta and Bolu stand out with consistently
high index scores, lower index scores in other provinces such as Sanlwrfa, Mardin, Agri and Swrnak indicate that
inequalities in access to health services are faced. This index identifies changes and gaps in the distribution of
health resources and shows policy makers priority areas for intervention.
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ARASTIRMA MAKALESI

TANIMLAYICI ANALIZ VE SAGLIK INDEKSI ILE TURKIYE'DEKI
ILLERIN SAGLIK ALTYAPI GOSTERGELERIYLE
DEGERLENDIRILMESI

Ahmet Bahadir SIMSEK *

0z

Saglik hizmetlerinin siirdiiriilebilirligini saglamak icin saghk sistemlerinin degerlendirilmesi kritiktir.
Aragtirmacilarmn saghk sistemlerini analiz etmeye yonelik pandemi déneminde yogunlasan ilgisi zayif noktalari
belirleyerek degisiklikler énerme firsatindan motive olmaktadir. Ozellikle sinirli kaynaklar, mali kisitlamalar ve
saghk altyapisindaki eksiklikler gibi engellerle bogusan gelismekte olan iilkelerde saghk sistemlerinin analizi
politika yapicilar i¢in degerli geri bildirim saglamaktadir. Geligsmekte olan bir iilke olan Tiirkiye saglikta déniistim
programut ile saglik hizmetlerine egit erigim saglama ¢abast icerisindedir. Son on yilda Suriyeli go¢cmenlerin artisi
ve ekonomik daralma gibi gelismeler bu ¢cabayr olumsuz etkilemektedir. Bu durum Tiirk saglik sisteminde mevcut
durumu analiz etme ve iyilestirme onerileri sunma ihtiyacini motive etmektedir. Tiirk saglik sistemini ele alan
literatiir cogunlukla saglhik hizmetine erisilebilirlik, verimlilik, kalite ve kullanict memnuniyeti gibi genis saglik
sistemi  gostergelerine odaklanmaktadir. Bu ¢alisma, saghk altyapr kaynaklarimin  erisilebilirligini
degerlendirmeye odaklanmaktadir. Calismada Tiirkiye'nin saglik sistemine iliskin saglk altyapi gostergeleri
2012'den 2021'e kadar olan donemde il bazinda degerlendirilmistir. Degerlendirme veri setinin tanimlayict
istatistikleri ve il bazli hesaplanan saglik endeksi tizerinden gerceklestirilmistir. Bulgular, 2012-2021 doneminde
niifusun artmasiyla birlikte saghk hizmetlerine erisimdeki degisen egilimleri ve bosluklar: géstermektedir. Bazi
degiskenlerde (Grnegin, hastane basina niifus ve yatak basina niifus) diisiik varyanslar gézlemlenirken, digerleri
(6rnegin, yogun bakim yatagi basina niifus) biiyiik farkliliklar géstermektedir. Bu farkliliklar, saghk altyapisinda
esitsiz gelisimi ve yatirimi igaret eder. Politika yapicilar i¢in, bu esitsizliklerin giderilmesine ve kaynaklarin adil
bir sekilde dagitilmasina yonelik politika gelistirme ihtiyacint vurgular. Saghk indeksi degerlerinin incelenmesi,
Tiirkiye'nin farkli illerinde saghk kaynaklarina erigimdeki esitsizlikleri skor olarak gostermektedir. Ozellikle,
Isparta ve Bolu gibi bazi iller siirekli yiiksek indeks skorlarryla dikkat ¢cekerken, Sanlwrfa, Mardin, Agrt ve Strnak
gibi diger illerdeki daha diigiik indeks puanlari saghk hizmetlerine erigimde esitsizliklerin yasandigini
gostermektedir. Bu indeks, saghk kaynaklarinin dagilimindaki degisiklikleri ve eksiklikleri belirlemekte ve politika
yapicilarina miidahale igin oncelikli bélgeleri géstermektedir.
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I. INTRODUCTION

Assessment of health systems and determine weaknesses is a key task to ensure the sustainability of
health services. Health systems research, in other words, pinpointing areas of weakness and proposing
the most suitable ways of improvement, is one of the research areas that concern both researchers and
policy makers. The motivation and attention for research on health systems can be illustrated with
evidence from the literature as follows. Health systems research has become a focal point for researchers
since the onset of the Covid-19 pandemic, which has caused more than 7 million deaths (WHO, 2022)
and economic losses totalling approximately $16 trillion (Cutler & Summers, 2020). The Covid-19
pandemic was a stress test of countries' health policies and systems (Sundararaman et al., 2021; Tressel
& Ding, 2021), both challenging the health systems of the developed countries, which are already
established, and pushing developing countries' weak health systems into a state of complete stagnation
(WB & WHO, 2021). This crisis has been a catalyst for scholars to undertake a thorough health systems
analysis to pinpoint weaknesses and recommend changes (Lee & Lee, 2020; Levin-Zamir et al., 2021;
Marcassoli et al., 2023). The overall outcome of pandemic-driven studies comes down to the need for
the improvement of health policy and system responsiveness by focusing on flexibility and timeliness,
promoting inter-organizational collaboration and information exchange, and integrating digital
technologies. Even before the pandemic, the assessment of health systems was a topic that received a
great deal of attention among researchers. Groenewegen (2013) carried out a thorough research meant
to understand the variations in health systems across Europe and provide the policymakers with useful
information that could be utilized to improve the health policies. In a detail way, Lee et al. (2017)
analysed the development of the health system in Korea including socio-political factors. Their intensive
research aimed at revealing the origin and mechanism of the system that caused these policy changes in
Korea, and thereby helps to enhance the understanding of health policy changes in Korea. These studies
demonstrate the power of health systems analysis in providing decisive information for health policy
formulation.

An important role of health systems assessment is to provide feedback to policy makers in developing
countries. Kruk & Freedman (2008) highlight that the health systems in these countries encounter
various obstacles including limited resources, financial constraints, disparities, a focus on curative rather
than preventive care, insufficient workforce, and inadequate healthcare infrastructure. Tiirkiye, being a
developing country, encounters similar challenges in its healthcare system. The reform trajectory and
evolution of Tirkiye's healthcare system exemplify a concerted endeavour to progressively surmount
these obstacles. Oguz (2020) summarizes the evolution and milestones of the Turkish health system,
which has undergone significant transformations over time, as follows. Historically, until the 1980s, the
government assumed a prominent role in delivering healthcare services. However, starting from 2002,
there has been a noteworthy surge in the involvement of the private sector, primarily driven by the
implementation of neoliberal economic policies. The quantitative development in healthcare provision
is evident in the available data on the number of health institutions, life expectancy, infant mortality
rates, and state budget allocation. The Turkish health policies can be categorized into five distinct
periods: (a) the pre-republic period (1900s-1920); (b) the early years of the Turkish Republic (1920-
1950); (c) the Democrat Party period (1951-1960); (d) the Social Welfare period (1961-1980); and (e)
the transition to neoliberalism period (1980-present). Since the 1980s, the implementation of neoliberal
economic policies has resulted in significant changes in Turkish health policies. Notably, the share of
the private sector in healthcare provision has experienced a substantial increase since 2002. Key
milestones during this period include the introduction of the Health Transformation Program (HTP) in
2003, aimed at enhancing healthcare access and reducing out-of-pocket expenses. Additionally, the
establishment of a universal health coverage system in 2012 aimed to ensure equal access to healthcare
services for all citizens.

The aim of ensuring equal access to health services is key to this research. Because this aim shows
that the deficiency is realised and that there are efforts to overcome this deficiency. There have been
subsequent developments in the following years that have adversely affected these efforts. Some of these
can be summarized as follows. The influx of Syrian migrants seeking refuge from the Syrian civil war
into Tiirkiye's border regions has resulted in unplanned population growth. The number of Syrians under
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temporary protection has risen from 14,237 in 2012 to 3,737,369 in 2021 (Presidency of Migration
Management, 2023). Moreover, disparities have emerged within the concentrated migrant population in
terms of language, cultural beliefs and traditions, health awareness, and education. Another significant
development is the economic contraction, with the gross domestic product per capita declining from
$11,289 in 2012 to $9,592 in 2021 (TURKSTAT, 2023). This 17% decrease in GDP per capita hinders
the access to health services, particularly for low-income individuals. These developments and more,
underscore the need for a comprehensive situation analysis to derive valuable insights for the
enhancement of the Turkish health system.

The principal objective of this research is to scrutinize health indicators on a provincial scale, thereby
evaluating the availability of healthcare infrastructure resources within the Turkish healthcare
framework spanning from 2012 to 2021. To this end, a descriptive statistical analysis is deployed to
examine the performance of provinces based on indicators. The overall landscape is assessed through
the computation of a health index. The literature review conducted in Section 2 regarding the analysis
of the Turkish health system demonstrates the significance of the subject matter and the keen interest of
researchers. The majority of these studies concentrate on broad health system indicators such as health
service accessibility, efficiency, quality, and user satisfaction. This current study distinguishes itself
from others by focusing on the evaluation of the accessibility of health infrastructure resources. By
assessing the accessibility of health infrastructure resources, it aims to provide a more precise
examination of the physical assets of the health infrastructure and their distribution among the
population. This approach furnishes invaluable insights for policymakers, affording them the
opportunity to ensure equitability and impartiality in healthcare service access. It aids in the optimization
of health system planning, bolstering efficiency and effectiveness, enabling targeted interventions, and
fostering the formulation of prospective healthcare strategies.

The motivation for focusing this study on provinces and using a health index based on health
indicators and their descriptive statistics in the methodology adopted can be explained as follows. As
health systems are systematised by health policies, the dynamics that set health policies are important.
One of them is regional differences. According to Fleurbaey and Schokkaert (2009), there exists a strong
link between health inequalities and regional differences, and, therefore, this implies that the delivery
of healthcare services is regionally determined hence resulting in standardization difficulty. This is also
reflected by the numerous research from different angles conducted by (Liu et al., 2020; Mangano, 2010;
Wulandari et al., 2023). Hence, policymakers should pay attention and evaluate the quality of healthcare
in regions. This can help to identify the variations among them and use them to create effective health
care policies. Monitoring of health indicators can be used for this end. The fact that health indicators
have been in place for a long time in academic research, attests to their reliability as robust tools for
health system monitoring (Elola et al., 1995; Fagnani & Dumenil, 1976; Farajzadegan et al., 2007,
Hafeez et al., 2023). Scientifically designed health indicators consist of such quantitative measures that
enable comparisons to be made between different times, revealing insights for policy making, planning
and monitoring (Currie & Seddon, 2014). Descriptive statistical analysis of health indicators is a useful
and easily applicable way of identifying the trends and determining the current situation while
developing health policies. On the other hand, the multitude of indicators that exist to compute and
report health metrics (see WHO Health Indicators) is a major challenge that the decision-makers face,
who not only have to understand the complex relationships among these indicators but also have to make
comprehensive inferences about the healthcare system. To address this challenge, the practical, rational,
and commonly adopted approach involves utilizing health indices; it combines multiple health indicators
(Kaltenthaler et al., 2004; Li et al., 2023; Rothenberg et al., 2015). While every single indicator measures
a separate aspect of the health system, health index comprises these various dimensions simultaneously
by considering them all together. They allow for cross-system comparisons, thus empowering decision-
makers to make the best choices and enabling the general public to have better health services
understanding.

The rest of the paper is organized as follows. Section 2 discusses related research. Section 3 provides
information on the data and methodology used in the study. Section 4 presents and interprets the
findings. Conclusions is given in Section 5.
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Il. RELATED RESEARCHES
2.1. Researches Focusing on Tiirkiye's Health System Evolution and Equity

Being a developing country, Turkish Health System has been going through structural reforms over
time and has been indicating a gradual rise trend. The development of it has been examined from
different viewpoints (Akinci et al., 2012; Biiken, 2009; Tatar et al., 2011). Diindar & Ozdemir (2012)
studied the health problems in Tiirkiye over the past and the present and how the system works. For
example, the Ministry of Health structure and functions, health insurance, and health services of Tiirkiye
were discussed. Ali Jadoo et al. (2014) studied the public attitude in Tirkiye regarding health policy
reforms in Tirkiye. The results show that the majority of the population considers the reforms to the
health system as beneficial. The study revealed positive implications on accessibility, increased health
resources, better quality of care and good attitudes of politicians/mass media. Mollahaliloglu et al.
(2018) investigated the HTP influence on the health system. The findings demonstrate that HTP is an
effective tool to improve the efficiency of general hospitals. Bener et al (2019) investigated the quality
of health services in Tirkiye. They underlined that Tiirkiye has increased its health level significantly
and that the HTP is the reason of this increase. Oguz (2020) analysed health policies in Tiirkiye from
1900 to 2015 and stated that while a quantitative development was observed in health service provision,
a change emerged in which the share of the private sector increased with the widespread implementation
of neoliberal economic policies, especially since 2002.

When the mentioned studies are linked to each other, it can be said that the Turkish health system
has made significant progress in recent years and has shown a positive momentum in general.
Improvements have been made in access to health services, efficiency, and quality. It is observed that
the citizens are generally satisfied with the health system reforms and prefer the current system.
However, changes such as the increasing role of the private sector in health services and public-private
partnerships have been effective in the delivery of health services. The literature review reveals a lack
of evaluation of efforts to ensure equal access to health services for all citizens, one of the goals that
emerged in the Turkish health system in 2012. This research aims to fill this gap in the literature with
its potential to reflect a multitude of positive effects such as increasing public awareness of the health
system, supporting policymakers' decisions and identifying steps to be taken towards providing a more
equitable health service.

2.2. Researches Focusing on Healthcare Accessibility

Nowadays, the problem of providing equal access to healthcare and evaluation of its consequences
for healthcare system administrators, policymakers, and researchers of different countries has turned to
be of a great significance. In this sense, multiple studies carried out in various countries to evaluate the
availability, accessibility and fairness of healthcare infrastructures have been developed.

In India, the research done by Tagqi et al (2017) focused on comparing the situation on accessibility
to healthcare services in rural regions and in urban areas. The survey looked into the presence of physical
infrastructure and manpower using the National Rural Health Mission (NRHM) data across different
tiers of health centres. The study showed that there were colossal disparities in the parameters among
different states in India. However, some states constructed more infrastructure than required, while
others failed to build enough or had to alter their infrastructure. The study at the same time has been
stressing on the advances made by NRHM in rural physical infrastructural improvement and the
problems encountered in proper implementation.

In Iran, Javad et al. (2015) examined the degree of comprehensiveness of healthcare infrastructure
in the cities of Alborz province. The evaluation of the cities was done through the use of indicators such
as health centres, clinics, and emergency departments, and they were ranked in terms of how near they
are to health care infrastructure. The research has proved that the accessibility of health infrastructure
in the developed and underdeveloped cities is highly variable. Interestingly, the distribution of health
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infrastructure was not just population density-based, giving another dimension to the issue of the multi-
faceted access to healthcare, which is not only dependent on the population density.

South Korea was the subject of the study by Chen et al. (2023) which analysed the influence of
population distribution, health facilities resources and transport infrastructure on healthcare
accessibility. The study was performed by the 2-step floating catchment area method to estimate the
accessibility of health care facilities according to the spatial location. Data demonstrated that the areas
with a high population density, good hospitals' resources and transport system were the illustrations of
high healthcare accessibility. Above all, this study identified the gap in infrastructure planning and
management in healthcare delivery sector and the need of having an equal access to these services.

Indonesia was the focus of the study done by Puspitasari and Bulan (2021) on the correlation between
healthcare infrastructure access and maternal healthcare use. The investigation employed multilevel
logistic regression with IDHS data. It aimed to establish whether healthcare infrastructure was
associated with maternal health services. The result stressed that the location of the area was an issue of
the use of maternal health services. The availability of the nearest hospital seems to be the most
important factor for people to use our services. This stresses the need for keeping the distances short so
that people can be offered equal access to maternal healthcare services.

In Canada, Nguyen et al. (2020) speak about the barriers that Indigenous people experience when
trying to access healthcare and how to remedy that. Researchers in a systematic review of comprehensive
literature classified barriers into three groups at the proximal, intermediate, and distal levels. This survey
led to the realisation that the complexity of the problems is greater than previously thought.
Geographical barriers, inadequate education for Indigenous people, colonisation and social exclusion
are the main obstacles to Indigenous access to health. The strategies that were highlighted in the report,
including enhanced communication, capacity building, and community involvement, were proposed to
solve the disparities and improve the quality of healthcare.

Orkin's (2020) study emphasis was to increase the healthcare access for the population that has been
incarcerated in Ontario. Research brought to light the worsened health of the incarcerated and called for
better healthcare coordination both during and after imprisonment. The information gained will be of
great value for healthcare providers and policymakers.

The Czech Republic is also discussed by Sidlo and Malakova (2022) who examine the spatial
healthcare accessibility. They focus on the regional differences in healthcare provision. The specific
data was taken at the district level and aggregated individual data for the purpose of emphasizing the
role of spatial accessibility in the process of health disparities mapping and intervention within the
region.

Certainly, these studies bring forth the complex picture of healthcare access disparities relative to
different national settings. By devoting detailed studies in India, Iran, South Korea, Indonesia, Canada,
Czech Republic, and Ontario, these papers conclude that in addition to the availability and accessibility
of equitable healthcare infrastructure, the most important factor is the critical nature of both. It is true
that the magnitudes of the challenges differ from one country to another but a number of concerns are
common among all countries. This calls for coordinated efforts from political leaders and healthcare
stakeholders.

In view of the multiple geographical and demographic differences existing within Tirkiye's
provinces, localized research concentrating on the abundance and accessibility of healthcare
infrastructure resources becomes a top priority. As in studies conducted in other countries, analysing the
distribution of health infrastructure resources across different provinces may provide clues to the
complexity of differences in access to health services in Tiirkiye.
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1. METHODOLOGY

The methodology employed in this research aims to comprehensively assess the accessibility of
healthcare infrastructure resources within Tiirkiye's provinces from 2012 to 2021. Drawing inspiration
from prior research endeavours across diverse national contexts, the methodology integrates quantitative
metrics and analytical tools to provide a localized perspective on healthcare accessibility disparities.

Moreover, the perspective developed at the provincial level is extended to the regional level. The
geographical distribution of Tiirkiye into seven distinct regions such as Akdeniz (Mediterranean), Dogu
Anadolu (Eastern Anatolia), Ege (Aegean), Giineydogu Anadolu (Southeastern Anatolia), i¢ Anadolu
(Central Anatolia), Marmara and Karadeniz (Black Sea) provides us with such regionalization is a key
tool allowing to look at the interconnection of geography, demographics, and healthcare accessibility in
amore detailed way. In this framework, the health indices of provinces were also evaluated on a regional
basis.

The following sections outline the key components of the methodology.
3.1. Data Collection and Selection

This research incorporates the garnering of a comprehensive dataset that covers a wide array of health
indicators and healthcare infrastructure data. The most important source in this regard is Health Statistics
Yearbooks of the Ministry of Health of the Republic of Tirkiye (url). The statistics present a broad
range of topics, including demographic indicators, mortality, morbidity, risk factors, disease prevention,
health infrastructure and access to health services and create a complete picture of the health scene in
Tiirkiye.

In this research, we evaluated health infrastructure accessibility by means of seven criteria: The
number of hospitals, the number of beds, the number of qualified beds, the number of intensive care
beds, the number of family physicians, the number of 112 stations, the number of ambulances. These
criteria aimed to provide a comprehensive assessment of accessibility by covering different aspects of
health infrastructure. To address the potential issue of scale stemming from variations in provincial
populations, the analysis manipulated data on the population per healthcare resource. The temporal
scope of the dataset spans from 2012 to 2021, enabling the analysis of trends over a substantial
timeframe.

In order to explain the logic of criteria selection for evaluating health infrastructure resources at the
provincial level, it would be appropriate to mention the concepts of normative and subjective needs. The
concept of normative need is related to the need of a society or individuals for health services determined
by experts (Sandman and Hofmann, 2018) and subjective need is an individual's perception of health
needs (Staudinger et al., 1999). While normative indicators for assessing a community's access to health
infrastructure may include quantitative data such as the ratio of population per doctor, the number of
hospitals or ambulances, subjective indicators may include individuals' opinions or experiences in
accessing health services, obtained through surveys or satisfaction questionnaires. The combination of
these indicators can help to comprehensively assess the actual level of access. However, only indicators
for normative needs were available in the data source.

3.2. Descriptive Statistical Analysis

The descriptive statistical analysis is the foundation for the quantitative assessment in this study.
Measures like mean, median, standard deviation, and range are used to determine the central tendency,
variation, and distribution of healthcare infrastructure resources within the provinces of Tiirkiye. This
analysis gives a picture of the status of the healthcare infrastructure in every province by coming up
with the numbers of the accessibility which in turn makes it possible to compare the situation between
the provinces.


https://www.saglik.gov.tr/TR-84930/saglik-istatistikleri-yilliklari.html

370 Hacettepe Journal of Health Administration, 2024; 27(3), 363-384

3.3. Health Index Calculation

Health index, which has a foundation in data collected by descriptive statistics, is computed to assess
the healthcare infrastructure accessibility in all aspects. Health index is an instrument that comprises
different health indicators in a single numerical value as a result of which cross-province comparison
could be done effortlessly. The weighted averages are used for the evaluation of the individual indicators
concerning their priority in the healthcare infrastructure. The implementation of this approach enables
quickly determine the provinces that have enough infrastructure and those that need to improve in certain
sectors.

The transformation of indicators into a single numerical value is achieved through the well-known
standardization approach. Let x; represent a data point in data set, and u and o denote the mean and
standard deviation of the entire dataset, respectively. The standardized value z; for x; is calculated using
the formula:

The standardisation approach is used to create a composite index representing various indicators with
a single value. Wilhelm et al. (2019) developed a composite indicator with a standardisation approach
to measure the quality of maternity and newborn care in low-income countries. A single measure of
quality of care was developed by normalising and combining different indicators related to postnatal
care, maternal health services, child health services. In addition, Baker et al. (2009) used the
standardisation approach in their study on teaching writing to students from disadvantaged backgrounds.
These studies are an example of applying a standardisation approach to obtain a single numerical value
that can be used for comparison and evaluation in different fields.

3.4. Ethical Considerations

This research adheres to the ethical principles for research with human participants. As the data used
in the research are taken from the publicly available official documents, there are no privacy or
confidentiality issues. Besides, ethical approval is not necessary because the study deals with secondary
data and does not involve the dealing with the people directly.

3.5. Limitations

The analysis is based on the believability and consistency of the data provided by Republic
of Tirkiye Ministry of Health. Furthermore, descriptive statistical analysis and health indices
offer great depth of information but are not able to give the reasons for the observed disparities.
Moreover, the weights that are assigned to the indicators in the health index could be a source
of some subjectivity. Therefore, this may, eventually, affect the final results. Undoubtedly,
these limitations make the study a bit incomplete, but it still offers a general perspective on the
accessibility of healthcare infrastructure in the provinces of Tiirkiye.

IV. FINDINGS
4.1. Descriptive statistical analysis findings

This section presents a summary of the main themes and key points as a result of a thorough
examination of health infrastructure resources through various years and regions in Tiirkiye over the last
decade. A careful analysis of the imperative metrics including the aspect of population per hospital,
qualified beds, intensive care beds, family physicians, 112 stations and ambulances which unveil the
hidden reality of healthcare accessibility. It is this cognitive exercise that is imbued with visible trends,
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imperceptible fluctuations, and stark contrasts, which in turn leads to a profound pondering on the
progression in the distribution of healthcare resource allocation and its dire implication for a fair
distribution.

Table 1 shows a brief description of the results of Descriptive Statistics Analysis of Healthcare
Indicators in the period 2012-2021. The assessment was conducted in a structured manner, with a clear
and thorough goal which was to assist in summarizing the findings. This analytical framework entailed
a bifurcation into two distinct sub-contexts: "General Observations and Trends" and "Specific Insights".
The data was analysed following the dual-pronged method where the study was able to identify and shed
light on the overall patterns, while at the same time, the study was able to afford a more detailed look at
particular aspects. Moreover, the next part labelled as "Additional Metric-Related Concerns" is
dedicated to a weighing of essential discoveries.

Table 1. Descriptive Statistics Analysis of Data Set

P. per P. per P. per
. . P. per P. per e . - P.per112 P.Per 112
Statistics Population Hospital Bed Qualified Intensive Farr_ul_y Station Ambulance
Bed Care Bed Physician
Min 75,797.00 18,158.00 194.00 305.00 1,727.00 2,916.00  8,355.00 3,452.00

Max 13,854,740.00 124,320.00 801.00 5,393.00 16,709.00 4,375.00 75,709.00 49,482.00
Average 933,671.41 47,429.30 427.84 1,141.07 4,821.75 3,524.01 34,139.36 18,236.36

& Median 493,691.00 43,546.00 407.00 950.00 3,922.00 3,517.00 30,483.00 15,702.00
& std. Dev. 1,657,676.85 18,826.18 140.73 672.45 2,701.41 24133 14,982.21 9,772.84
CoV 178% 40%  33% 59% 56% 7% 44% 54%
Kurtosis 46.06 248  0.46 18.61 4.67 1.04 0.13 0.63
Skewness 6.10 118 0.78 3.28 1.88 0.48 0.73 0.94
Min 75,620.00 17,086.00 196.00 360.00 1,717.00 2,909.00  7,119.00 3,560.00

Max 14,160,467.00 128,586.00 806.00 2,026.00 11,024.00 4,267.00 74,139.00 52,253.00
Average 946,516.84 46,570.63 422.52 980.21 4,215.73 3,499.84 30,177.85 18,039.98

© Median 502,328.00 43,511.00 412.00 860.00 3,705.00 3,504.00 27,344.00 15,650.00
& std. Dev. 1,693,205.24 18,305.85 125.64 418.22 1,941.82 23346 12,789.87 9,439.50
CoV 179% 39%  30% 43% 46% 7% 42% 52%
Kurtosis 46.28 365 034 -0.09 1.36 0.70 0.79 1.33
Skewness 6.12 126 055 0.88 1.19 0.28 0.80 1.06
Min 80,607.00 17,306.00 156.00 250.00 1,357.00 3,055.00  7,211.00 3,091.00
Max 14,377,018.00 128,781.00 776.00 2,293.00 10,175.00 4,317.00 67,183.00 49,576.00
Average 959,208.69 46,458.54 415.64 914.27 3,716.16 3,501.23 28,374.31 15,983.53
Y, Median 511,790.00 45,337.00 407.00 799.00 3,191.00 3,499.00 26,675.00 13,724.00
& std. Dev. 1,720,979.52 17,869.31 124.52 440.23 1,582.84 233.05 11,647.66 8,642.63
CoV 179% 38%  30% 48% 43% 7% 41% 54%
Kurtosis 46.10 448 0.15 1.92 2.03 0.57 0.56 1.87
Skewness 6.11 136 048 1.43 1.13 0.44 0.73 1.20
Min 78,550.00 17,216.00 153.00 300.00 1,460.00 2,980.00  8,608.00 3,311.00
Max 14,657,434.00 130,655.00 794.00 2,401.00 9,772.00 4,425.00 59,342.00 43,238.00
Average 972,111.77 46,374.38 408.98 798.19 3,436.68 3,484.06 27,022.94 14,167.56
2 Median 513,341.00 45,711.00 407.00 737.00 2,878.00 3,480.00 25,247.00 11,678.00
& std. Dev. 1,755,494.24 17,733.22 116.59 352.83 1,518.02 252,30 10,620.86 7,838.36
CoV 181% 38%  29% 44% 44% 7% 39% 55%
Kurtosis 46.09 503 081 5.38 2.26 1.19 -0.03 1.60
Skewness 6.11 143 048 1.93 1.25 0.60 0.60 121
Min 82,193.00 13,699.00 197.00 318.00 1,276.00 2,732.00  8,220.00 2,835.00
Max 14,804,116.00 97,032.00 767.00 2,041.00 11,067.00 4,185.00 58,056.00 35,587.00
Average 985,368.78  47,362.83 404.85 752.26 3,273.10 3,179.60  26,566.25 12,733.98
€ Median 522,175.00 46,007.00 402.00 714.00 2,910.00 3,164.00 23,916.00 10,390.00
& std. Dev. 1,775,160.77 17,009.17 115.83 291.24 1,558.05 218.65 10,624.84 6,901.61
CoV 180% 36%  29% 39% 48% 7% 40% 54%
Kurtosis 45.82 0.18 0.66 5.59 6.75 4.15 0.07 0.62
Skewness 6.08 060 0.68 1.84 1.99 1.04 0.72 0.98
Min 80,417.00 13,750.00 207.00 312.00 1,119.00 2,595.00  6,875.00 2,673.00
Max 15,029,231.00 99,288.00 798.00 2,034.00 7,449.00 3,435.00 50,604.00 35,280.00
™~ Average 997,660.80 47,503.91 396.40 670.70 3,066.07 3,099.54  24,743.99 12,650.56
& Median 528,422.00 46,906.00 388.00 622.00 2,629.00 3,099.00 22,467.00 10,319.00
Std. Dev.  1,802,937.23 16,615.49 117.19 278.22 1,420.73 188.53  9,820.90 7,093.51

CoV 181% 35%  30% 41% 46% 6% 40% 56%
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P. per

P. per

P. per

_ . P. per P. per oo . : P.per 112 P.Per112
Statistics Population Hospital Bed Qualified Intensive Fan_ml_y Station Ambulance
Bed Care Bed Physician
Kurtosis 4578 008 1.23 10.09 1.35 -0.10 0.13 0.85
Skewness 6.08 0.48  0.88 2.64 1.29 -0.32 0.71 1.05
Table 2. Descriptive Statistics Analysis of Data Set - continued
P. per P. per P. per
Statistics  Population lelsp(iatgl Péggr Qualified Intensive Family P'S?aet'}j:Z :ka))eL;al:cze
P Bed Care Bed Physician

Min 82,274.00 14,700.00 200.00 313.00 1,034.00  2,654.00  7,350.00 2,640.00
Max 15,067,724.00 101'791'8 831.00 206000 770900 366800 5022600  32,404.00
« Average 1,012,393.60 47,921.44 395.04 618.75 2,963.46  3,110.21 23,854.68 12,966.95
= Median 536,483.00 47,729.00 385.00 603.00 2,530.00  3,109.00 21,836.00 10,847.00
NStd. Dev. 1,810,323.78 16,603.70 119.09 241.26 1,384.55 179.80  9,063.31 7,004.79
CoV 179% 35%  30% 39% 47% 6% 38% 54%
Kurtosis 45.33 0.32 1.68 15.82 1.47 0.70 0.21 0.12
Skewness 6.05 056  0.98 3.06 1.31 0.11 0.70 0.87
Min 84,660.00 14,110.00 198.00 312.00 1,030.00  2,680.00  6,513.00 2,116.00
Max 15,519,267.00 109’138'8 840.00  1,977.00 7,789.00  3,431.00 50,552.00 34,335.00
o Average 1,026,604.90 47,879.96 390.59 602.58 2,831.27  3,092.85 22,666.78 11,813.60
S Median 536,199.00 46,314.00 379.00 556.00 2,496.00  3,09500 20,819.00 9,534.00
~'Std. Dev. 1,862,299.61 17,189.91 117.28 235.48 1,291.72 168.39  9,185.09 6,954.09
CoV 181% 36%  30% 39% 46% 5% 41% 59%
Kurtosis 45.77 0.75 1.91 13.87 2.06 -0.23 0.34 0.71
Skewness 6.08 0.65 1.02 2.87 1.39 -0.25 0.75 1.06
Min 81,910.00 13,908.00 187.00 313.00 960.00  2,643.00  5,961.00 2,186.00
Max 15,462,452.00 111'330'8 703.00  1,687.00 5221.00  3,495.00 45,212.00 30,025.00
o Average 1,032,276.07 48,034.10 368.38 573.64 2,253.17  3,082.77 21,631.95 11,231.16
SN Median 537,762.00 45,259.00 356.00 539.00 1,914.00  3,079.00 19,803.00 9,859.00
~'Std. Dev. 1,860,980.81 17,445.24 106.91 215.19 922.70 182.35  8,791.84 5,901.22
CoV 180% 36%  29% 38% 41% 6% 41% 53%
Kurtosis 45.09 0.83 1.09 9.03 1.31 -0.28 0.05 0.76
Skewness 6.02 067 093 2.34 1.34 -0.15 0.67 0.94
Min 83,645.00 13,941.00 186.00 308.00 953.00  2,637.00  6,435.00 2,261.00
Max 1584090000 07110 75100 131000 488100 354900 4316400  29,066.00
_ Average 1,045,435.47 48,011.42 364.86 545.93 2,197.40  3,060.91 21,001.40 11,168.60
N Median 546,589.00 45,466.00 348.00 519.00 1,928.00  3,071.00 19,378.00 9,821.00
~'Std. Dev. 1,902,489.06 17,083.90 106.64 177.04 843.99 181.19  8,27351 5,877.29
CoV 182% 36%  29% 32% 38% 6% 39% 53%
Kurtosis 45.63 0.56 1.96 3.78 0.92 -0.25 0.14 0.29
Skewness 6.07 0.61 1.11 1.51 1.20 -0.05 0.69 0.85

CoV : Coefficient of variation
P. : Population

4.1.1. General observation and trend

From the countrywide perspective, the findings of the data analysis in the area of healthcare
infrastructure resources in various provinces of Tiirkiye showcase some striking trends and gaps. The
key variables like population, population per hospital, population per bed, population per qualified bed,
population per intensive care bed, population per family physician, population per 112 station, and
population per an ambulance are among the factors that reveal the changing trends in accessibility to

healthcare.

The trend that has remained constant is population growth where the average population has been on
a rising trend since 2012, starting with 933,671 and increasing to 1,045,435 in 2021. This increase in
demand for healthcare services by the population places an extra strain on the current healthcare system
resources. The variation of the coefficients for the majority of the variables, including "Population per
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Hospital', 'Population per Qualified Bed', and 'Population per Intensive Care Bed', is observed to be
comparatively low, which suggests a relatively steady allocation of resources across provinces.

Nonetheless, the nature of these variables is so unique because of their specific regularities. The
'Population Per Hospital' shows a fluctuating tendency of its peak in 2014 with 128,781 and then a
gradual decrease to around 111,330 in 2020. This can be a reflection of the strategic processes related
to the distribution of hospitals which are focused on optimizing the hospital distribution, which in turn
could result in improving the health care access. The 'Population per Family Physician' variable
indicates a relatively stable trend which implies that the provinces have been observing a constant ratio
of the physician to the patient throughout the period. Evidently, the 'Population per Ambulance' variable
appears to be relatively static with some peaks and troughs which may be due to the ambulance
distribution being even or a varying demand in different regions.

While these patterns are clear, the large disparities are present as well. For example, the maximum
and minimum values for 'Population per Hospital' and 'Population per Bed' display tremendous
disparities among these years, which implies that there exists a substantial difference in hospital and bed
availability among provinces. These disparities could, perhaps, be the sign of unequal development and
investment in healthcare infrastructure.

The data indicates a shifting nature of healthcare infrastructure in Tirkiye's provinces which are
characterized by an increasing population and resources. While some variables exhibit some patterns of
consistency, others reflect attempts to even out the distribution of resources. Evidently, the changes in
the main factors stress most of the focused approaches to address the inequalities in healthcare access
and to provide the equal distribution of the resources in the different regions. These insights become the
basis for the development of evidence-based policies that are meant to improve the healthcare
accessibility and the resource allocation across the country.

4.1.2. Specific insights

The following discussion elucidate these findings through a comparative lens, shedding light on the
evolving nature of disparities over the past decade.

Hospital and Bed: The annually observed trend is the fact of the population per hospital and bed
that goes up and down. The fact that the minimum and maximum values vary widely is a clear proof of
the diverse healthcare system in Tiirkiye. Some provinces have nearly constant numbers, while others
experience great fluctuations, which show the changing needs of the demand and the resource allocation.
For example, the coefficient of variation for population per hospital and bed is between 35-40%,
meaning that there is a lot of inequality in these aspects of healthcare access.

Qualified Bed and Intensive Care Bed: The analysis of the data on qualified bed and intensive care
bed shows that the differences in these important resources have been fluctuating to a certain extent over
the years. While these metrics have a coefficient of variation of 30%-59%, they indicate a considerable
degree of inequality. Especially, the kurtosis and skewness values which point out the unusualness of
the distribution of data concentration and tail behaviour, indicate the presence of both high and low
values in the distribution.

Family Physician and 112 Station: The metrics for family physician and 112 station signifies the
primary healthcare access and emergency services availability respectively. The comparative analysis
demonstrates a somewhat constant trend in the population per family physician, with a coefficient of
variation at around 6-7%. This is different from the variation of population per 112 station. The disparity
in the services of emergency medical ranged from 38% to 44% which points out the potential
inaccuracies in emergency medical services.

Ambulance Access (Emergency Care): A significant finding emerges from the analysis of
ambulance availability. While the population per ambulance shows variations, the data indicates a
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relatively stable trend over the years, with a coefficient of variation ranging from 52% to 59%. This
suggests a consistent effort to maintain a certain level of emergency medical response capability across
provinces.

Temporal Dynamics and Policy Implications: Healthcare infrastructure metrics that are observed
to be varying suggest the dynamism of healthcare resources which makes the access to healthcare
services always change. The way in which the different provinces have been changing since times
immemorial does have its own particularities. While some provinces are demonstrating steady, but slow,
improvement, others are still struggling to overcome difficulties, or even losing ground. From the data
collected, one can conclude that such policies should be created for a specific district with the concept
of equitable health care system distribution throughout the whole area.

The comparison of the healthcare infrastructure indicators of the provinces in Tiirkiye between the
years 2012-2021 exhibits the intricate interconnection of disparities and trends in the process of
evolution. The revealed figures show that there is a need to work on these inequalities by means of
effective policy tools, resource allocation and targeting approaches. The changing healthcare landscape
in Tirkiye being developed, therefore, needs a comprehensive understanding of the current scenario
which will facilitate equal access to healthcare and optimal health outcomes for all the people regardless
of their location.

4.1.3. Additional metric-related concerns

Resource Allocation and Disparities: It is worth noting that the "Population per Hospital" metric
shows relative stability with slight fluctuations which were around 47,503.91 to 48,011.42 within the
timeframe of the studied period. This would mean a balanced approach towards the preservation of the
hospital accessibility in terms of the population growth. While the "Population per Bed" indicator is
exhibited from 396.40 to 364.86, this metric suggests a better bed occupancy rate which could be
evidence of a well thought through planning of hospital capacity. However, contrasting figure
"Population per Intensive Care Bed" demonstrates a significant decline of 3,066.07 to 2,197.40,
probably being a signal of the raised concentration of intensive care capacity development.

Skewness and Kurtosis Insights: From the perspective of skewness, and kurtosis values we take
another view. On top of this, skewness values for all the metrics are mostly converging to 1,
demonstrating the right-skewed distribution, which involves the majority of lower scores and a longer
tail with higher scores. The kurtosis values can vary from one metric to the next, thus demonstrating
that the data distribution has different patterns. Example: The "Population per Bed" metric shows a low
kurtosis (0.76), suggesting a less peaked distribution, and the "Population per Intensive Care Bed"
metric with a higher kurtosis (2.06) shows a more concentrated distribution.

Implications and Policy Considerations: The patterns that are identified are likely to have an effect
which will impact on the healthcare policy and planning process. The falling "Population per Bed" and
"Population per Intensive Care Bed" rates illustrate the goal to enhance the availability of health
facilities most importantly the intensive care units. The population grows on the continual basis; thus,
these measures should be updated on a regular basis, and resources must be reallocated. Besides, the
right-skewed values of the distribution, which are concentrated in the areas with a large number of
regions having a higher number of values, displays the regions that may be short of resources and should
be targeted for further investigation. Achieving this equity would need the designing of policies that are
effective and equitable in the way they allocate the resources in accordance with the changing population
composition as well as the changing healthcare needs of the citizens.

As provided in Table 2 the Coefficient of Variation (CoV) values are variability of metrics for the years
2012 to 2021. The CoV, expressed as a percentage, elucidates the extent of dispersion within each
metric's distribution over the analysed time span. Notably, CoV values enable an assessment of the
degree of inequality or diversification in the metrics. And moreover, collectively unravel trends in the
distribution of healthcare resources and services, shedding light on the evolving dynamics of population-
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centered metrics. It is an important indicator which can be used in policy formulation, resource
allocation, and strategic planning towards achieving a better, more equitable and efficient healthcare
access for the period in question.

Table 3. Temporal Variability of Metrics

P. per P. per P. per P. per 112 P. per

Year Statistic Pop(L;L)a)tlon H(Eizl)tal (E:);g IQBLégll(Ez;j Pég?g é';tg?;)\;e gh?;i;?lng% St(aoz;)n Amlé)(;:;ince
2012 CoV 177.54 39.69 32.89 58.93 56.03 6.85 43.89 53.59
2013 CoV 178.89 39.31 29.74 42.67 46.06 6.67 42.38 52.33
2014 CoV 179.42 38.46 29.96 48.15 42.59 6.66 41.05 54.07
2015 CoV 180.59 38.24 28.51 44.20 44.17 7.24 39.30 55.33
2016 CoV 180.15 3591 28.61 38.71 47.60 6.88 39.99 54.20
2017 CoV 180.72 34.98 29.56 41.48 46.34 6.08 39.69 56.07
2018 CoV 178.82 34.65 30.15 38.99 46.72 5.78 37.99 54.02
2019 CoV 181.40 35.90 30.02 39.08 45.62 5.44 40.52 58.87
2020 CoV 180.28 36.32 29.02 37.51 40.95 5.92 40.64 52.54
2021 CoV 181.98 35.58 29.23 32.43 3841 5.90 39.40 52.62
CoV: Coefficient of variation
P. : Population

CoV values can be evaluated under various captions as follows.

Yearly Trends in Coefficient of VVariation: The pattern is noticeable if you consider the CoV values
of the years. The CoV values for most measurements are within a limited range, indicating that the
relative variability is rather constant. From 2012 to 2021 the CoV values have been in the range of about
34.65% to 36.32%, shows some level of stability in the relative variability of these metrics. This pattern
points to an uninterrupted process of allocating and managing the resources and preventing the excessive
fluctuation, which may be due to a combination of adjustments of the policies and advanced planning.

Resource Distribution and Stability: Despite a general consistency in the CoV values, some
indicators tend to have a slightly wider range of variability. It is worth noting that the metric, "Population
per Qualified Bed", poses variations in its CoV, ranging from 32.43% in 2021 to 58.93% in 2012. This
suggests that the qualified beds allocation has been varying over the examined years, with a relatively
more heightened variability occurring in the earlier years. Such variations may, to some extent, be
associated with the fluctuating demand for specialized medical care or the strategic changes in healthcare
infrastructure planning.

Resource Allocation and Preparedness: An observation of interest relates to indicators related to
critical care resources, particularly, the "Population per Intensive Care Bed" ratio, which is illustratively
high in CoV metrics. The explanation for this phenomenon could be the fact that there are the underlying
difficulties of the work environment that are characterized by the extreme nature of emergencies. The
complexity of the factors comprising the emergence of unexpected events, public health emergencies,
and changing medical priorities is what dictates the fluctuation of these trends. Furthermore, the trend
line shown for the "Population per Family Physician” metric reveals that 2020 and 2021 stand out,
requiring a careful analysis that looks into the determinants of this remarkable change.

Implications and Considerations: The stability in observed CoV values implies that there is a
degree of consistency in resource allocation practices and this is very important for maintaining the
balance in the healthcare system. The slight fluctuations in particular measure highlight the need for
flexible resource management strategies that can quickly react to changing needs and obstacles.
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4.2. Provincial health resource access inequality index findings

The standardized average of the access to health resources in each province at consecutive intervals
is shown in Table 3, from 2012 to 2021. The values mean the relative level of resource availability or
unavailability in each province in terms of its population. The higher value means that there are more
health resources, and the lower value means that there are limited health resources. The data allow the
comparison of the distribution of health resources at the provincial level during the specified period, this
provides information about the differences and changes in resource allocation at different regions of
Tirkiye.

Table 4. Health Index of Provinces

Provinces 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Adana -0.37 -0.41 -0.51 -0.62 -0.76 -0.52 -0.46 -0.41 -0.36 -0.45
Adiyaman -0.45 -0.43 -0.22 -0.10 -0.09 0.06 -0.01 -0.04 -0.10 -0.14
Afyonkarahisar 0.59 0.54 0.54 0.45 0.43 0.45 0.45 0.37 0.38 0.40
Agri -1.31 -1.11 -1.12 -1.00 -1.51 -1.33 -0.99 -0.77 -0.99 -0.90
Aksaray -0.09 -0.43 -0.60 -0.82 -0.61 -0.80 -0.09 -0.08 -0.22 0.13
Amasya 0.30 0.28 0.21 0.10 0.10 -0.08 0.06 0.03 0.01 0.06
Ankara -0.21 -0.15 -0.28 -0.43 -0.38 -0.44 -0.48 -0.54 -0.52 -0.57
Antalya -0.42 -0.35 -0.58 -0.63 -0.51 -0.37 -0.40 -0.54 -0.75 -0.78
Ardahan 0.53 0.65 0.68 0.24 0.37 0.24 0.55 0.71 0.60 0.60
Artvin 0.21 0.27 0.05 0.16 0.49 0.53 0.34 0.34 0.38 0.35
Aydm -0.10 -0.08 -0.03 0.01 -0.07 -0.08 -0.02 -0.08 -0.27 -0.22
Balikesir -0.02 -0.12 -0.23 -0.06 -0.09 0.19 0.11 0.07 -0.07 -0.04
Bartin -0.25 -0.05 0.12 0.13 0.03 -0.05 -0.23 -0.06 -0.26 -0.46
Batman -0.21 -0.26 -0.38 -0.16 -0.10 -0.35 -0.22 -0.28 0.02 -0.07
Bayburt 0.33 0.20 0.10 0.12 -0.06 0.43 0.37 0.21 0.37 0.71
Bilecik -0.23 -0.27 -0.26 -0.37 -0.69 -0.85 -0.95 -0.89 0.56 0.37
Bingol 0.07 0.28 0.16 0.02 -0.02 0.31 0.17 0.18 0.03 0.18
Bitlis -0.11 -0.07 -0.33 -0.31 0.08 0.15 0.11 0.25 0.12 0.14
Bolu 1.14 1.16 1.27 1.13 1.10 0.97 0.87 0.89 0.95 0.92
Burdur 0.74 0.68 0.67 0.55 0.57 0.53 0.56 0.57 0.55 0.54
Bursa -0.64 -0.85 -0.81 -0.88 -0.98 -0.95 -0.85 -0.79 -0.83 -0.87
Canakkale 0.02 0.10 -0.09 -0.07 -0.03 0.01 0.21 0.24 0.20 0.21
Cankirt 0.61 0.27 0.44 0.57 0.31 0.35 -0.27 0.07 0.01 0.10
Corum 0.45 0.45 0.66 0.69 0.61 0.69 0.70 0.71 0.66 0.74
Denizli 0.19 0.06 0.19 0.09 0.19 0.13 0.09 0.05 -0.08 -0.26
Diyarbakir -0.24 -0.07 -0.30 -0.37 -0.46 -0.56 -0.48 -0.55 -0.70 -0.55
Diizce -0.45 -0.66 -0.37 -0.49 -0.45 -0.43 -0.40 -0.36 -0.42 -0.33
Edirne 0.64 0.69 0.64 0.67 0.71 0.59 0.61 0.53 0.64 0.57
Elazig 0.78 0.82 0.78 0.63 0.55 0.61 0.72 0.76 0.81 0.82
Erzincan 0.98 0.90 0.76 0.67 0.42 0.16 0.16 0.14 0.58 0.49
Erzurum 0.87 0.94 0.90 0.87 0.90 0.90 0.90 0.87 0.77 0.79
Eskigehir 0.52 0.48 0.22 0.17 0.24 -0.09 0.18 0.14 0.21 0.20
Gaziantep -0.90 -0.75 -0.80 -0.66 -0.37 -0.33 -0.41 -0.45 -0.36 -0.33
Giresun 0.63 0.63 0.69 0.78 0.74 0.79 0.66 0.71 0.87 0.87
Giimiighane 0.75 0.51 0.38 0.19 -0.34 -0.41 -0.16 -0.38 -0.06 0.05
Hakkari -0.82 -0.93 -0.84 -0.88 -1.29 -1.02 -1.18 -0.99 -1.09 -0.91
Hatay -0.81 -0.90 -0.87 -0.71 -0.45 -0.45 -0.26 -0.39 -0.37 -0.47
Igdir -0.50 -0.68 -0.84 -0.37 -0.18 -0.46 -0.57 -0.72 -0.78 -0.87
Isparta 1.05 1.05 1.06 0.97 1.07 1.07 1.07 1.05 1.09 1.08
Istanbul -1.00 -1.23 -1.31 -1.30 -1.10 -1.14 -0.82 -1.00 -0.85 -0.93
Izmir -0.27 -0.45 -0.67 -0.80 -0.90 -1.05 -0.94 -0.91 -0.99 -1.06
Kahramanmaras -0.38 -0.25 -0.07 -0.03 -0.07 -0.06 -0.03 -0.14 -0.20 -0.13
Karabiik 0.46 0.40 0.60 0.68 0.51 0.45 0.53 0.57 0.69 0.56
Karaman 0.55 0.42 0.65 0.44 0.50 0.43 0.60 0.66 0.61 0.39
Kars 0.24 0.32 0.34 0.34 0.45 0.50 0.43 0.45 0.44 0.48
Kastamonu 0.64 0.38 0.31 0.11 0.08 0.44 0.39 0.39 0.49 0.34

Kayseri 0.17 0.09 0.03 -0.03 -0.12 -0.21 0.07 0.08 0.03 0.02
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Provinces 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Kilis -0.74 -1.10 -0.89 -0.39 0.49 0.35 0.19 0.10 0.10 0.11
Kirikkale 0.37 0.59 0.83 0.99 0.82 0.83 0.74 0.72 0.70 0.77
Kirklareli -0.06 -0.19 0.03 0.20 0.23 0.24 0.20 0.25 0.38 0.32
Kirsehir 0.54 0.72 0.55 0.45 0.20 0.21 0.14 0.06 0.03 0.28
Kocaeli -0.65 -0.56 -0.57 -0.64 -0.76 -1.05 -0.99 -1.05 -1.12 -1.18
Konya 0.07 0.03 -0.10 -0.07 -0.07 -0.13 -0.09 -0.09 0.00 -0.03

Table 5. Health Index of Provinces — continued

Provinces 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Kiitahya 0.45 0.43 0.39 0.33 0.39 0.13 0.34 0.33 0.33 0.33
Malatya 0.34 0.53 0.51 0.56 0.51 0.52 0.58 0.59 0.50 0.61
Manisa 0.22 0.22 0.19 0.08 -0.02 -0.05 -0.02 0.05 -0.05 -0.02
Mardin -1.36 -1.65 -1.35 -1.26 -1.21 -0.79 -0.94 -0.98 -1.19 -1.22
Mersin -0.68 -0.63 -0.53 -0.55 -0.49 -0.30 -0.22 -0.25 -0.33 -0.44
Mugla 0.23 0.22 0.00 -0.09 -0.19 -0.20 -0.33 -0.32 -0.32 -0.46
Mus -1.10 -0.89 -0.89 -0.55 -0.73 -0.49 -0.55 -0.55 -0.87 -0.83
Nevsehir 0.30 0.18 0.26 0.31 0.28 0.32 0.44 0.34 0.31 0.42
Nigde 0.15 0.23 0.04 0.28 0.33 0.33 0.26 0.26 0.22 0.21
Ordu -0.09 -0.10 -0.06 0.02 -0.01 0.04 -0.08 0.07 0.03 0.19
Osmaniye -0.32 -0.36 -0.11 0.02 0.26 0.16 0.11 0.14 -0.01 -0.11
Rize 0.59 0.65 0.67 0.62 0.64 0.50 0.35 0.32 0.24 0.18
Sakarya -0.31 -0.48 -0.50 -0.63 -0.69 -0.75 -0.70 -0.72 -0.64 -0.74
Samsun 0.19 0.25 0.19 0.12 -0.06 -0.10 -0.11 -0.08 -0.12 -0.09
Sanlurfa -1.40 -1.40 -1.41 -1.35 -1.13 -1.21 -1.37 -1.49 -1.53 -1.49
Siirt -0.27 -0.05 0.35 0.29 0.45 0.36 0.30 0.31 0.00 0.01
Sinop 0.26 0.10 0.18 0.09 0.25 0.08 0.17 0.35 0.51 0.68
Sirnak -0.79 -0.80 -0.71 -0.79 -1.22 -1.05 -1.48 -1.58 -1.45 -1.70
Sivas 0.68 0.68 0.69 0.71 0.80 0.76 0.64 0.71 0.71 0.78
Tekirdag -0.46 -0.39 -0.46 -0.38 -0.08 -0.30 -0.36 -0.30 -0.30 -0.31
Tokat 0.23 0.37 0.43 0.49 0.50 0.55 0.52 0.45 0.54 0.48
Trabzon 0.69 0.78 0.72 0.70 0.64 0.55 0.54 0.52 0.52 0.57
Tunceli -0.57 0.83 0.67 0.62 0.66 0.62 0.35 0.43 0.42 0.48
Usak 0.31 0.58 0.49 0.61 0.62 0.49 0.50 0.48 0.42 0.36
Van -0.10 -0.21 -0.29 -0.49 -0.31 -0.31 -0.41 -0.40 -0.49 -0.37
Yalova -0.18 -0.29 -0.40 -0.25 -0.13 -0.06 -0.26 -0.18 -0.18 -0.31
Yozgat -0.16 -0.17 0.06 0.09 0.13 0.61 0.69 0.66 0.63 0.57
Zonguldak -0.04 -0.19 0.09 0.18 0.07 0.19 0.18 0.20 0.20 0.17

Values represent the standardized average of the province's access to health resources in the relevant year.
A high value indicates that the province is relatively resource abundant relative to its population, while a low value indicates
that the province is relatively resource scarce relative to its population.

The health index data is an indicator of the differences in access to healthcare resources across the
provinces in Tirkiye. The comprehensive analysis provides some interesting conclusions about the
allocation and availability of healthcare infrastructure. The health index that is a mean of standardized
indicator values for each year is an essential tool for the evaluation of the degree of resource distribution
inequalities between the provinces. In order to emphasize the importance of this indicator as a tool for
discovering space differences in the provision of healthcare services, the meaning of the index values
can be underlined.

From 2012 to 2021, the health index values show differences that can be seen which mean the
distribution and availability of resources are not equal. Provinces with increased index scores, as in the
case of Isparta and Bolu, always manage to have an adequate share of healthcare facilities, beds, and
qualified personnel. The provinces, which demonstrate a very pleasant picture of healthcare
accessibility, are characterized by their constant high scores since the beginning of the analysis period.
For instance, the provinces with lower health indexes, including Sanliurfa, Mardin, Agri, and Sirnak,
have been dealing with a more challenging environment, which is characterized by inadequate
healthcare services. Besides, some provinces, including Erzurum and Kirikkale, being mild in the health
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index in the beginning, show fluctuations in the scores through the years. This variance can be accredited
to dynamic changes of healthcare resource distribution, which originates from the alterations in policy
measures, population dynamics, or other contextual issues that affect the health system infrastructure
deployment. Further, the provinces of Diyarbakir, Mus, and Hakkari are observed showing relatively
high fluctuations on their health index values throughout the examined period. These fluctuations are a
reflection of the complicated interplay between resource allocation and regional healthcare demand. It
is probable that external factors, such as governmental programs, technological achievements, and
medical policy changes, play a defining role in the observed changes.

The health index, in fact, is a powerful tool that carries the ability of describing the intricate picture
of the healthcare inequalities that are common in the Turkish provinces. These scores, in addition to
supplying a complete bird's eye view of the disproportionate distribution of healthcare resources, also
enable to direct efforts on the specific areas that need the most intervention. Index changes dynamically
to stress the importance of continuous monitoring and policy adjustment so that all regions will equally
receive the healthcare resources.

Significant patterns are observed when province-based health indices are analysed at the
geographical region dimension. The Mediterranean region which includes cities of Adana, Antalya, and
Isparta, seems to be the only area with a fair healthcare access scenario that has been first to portray the
highest health index scores. Instead, the areas such as Eastern Anatolia and Southeastern Anatolia,
including provinces like Agri, Bitlis, and Sanliurfa, have been continuously displaying lower health
index scores, which means that healthcare is still not easily accessible in these regions. Density of
population is also a factor that needs to be considered in the Marmara area in which Istanbul, a highly
populated province, and Balikesir, a less populated province, are located. Interestingly, the region stands
out from the rest in terms of the range of health index scores. While Istanbul, a metropolitan city, shows
various differences and lower ratings, Bursa and Canakkale provinces are in a better position as the
accessibility of healthcare is more improved.

Within the span of a decade, health index scores reveal fluctuations. Some provinces, such as Izmir
in the Aegean region encounter a decrease in their trajectory, and this could be a sign of the problem of
providing equitable healthcare access in future. Besides, the Eastern Anatolia region suffers from the
consistent low scores which are a sign of the permanent problem of the resource scarcity. discussion

IV. DISCUSSION

This research has produced important findings through descriptive statistical analysis of health
infrastructure indicators of provinces in Tiirkiye. The results illustrate that there are large disparities in
health resources allocation across provinces. In other words, the health index scores show a lot of
fluctuations, which means that the distribution of health resources is changing and has a dynamic and
variable nature. The continuous ebb and flow may be due to changes in the policy frameworks,
demographic dynamics or other contextual factors that affect the equitable distribution of health
infrastructure. Hence, those multifaceted factors should be considered in health infrastructure strategy
and management and the environment of the equitable accessibility should be created.

Studies on regional inequalities in Sudan (Ismail, 2020), regional health inequalities in China (Fang
et al., 2010) and the geographical distribution of health resources in traditional Chinese medicine
hospitals in China (Zhu et al., 2020) are in line with the findings of this research conducted in Tiirkiye.
These studies highlight the significance of the knowledge and the solution of inequalities in the
allocation of health resources for equitable access to the health services. Also, the research on the
relationship between inequality and population health in low- and middle-income countries by Deurzen
et al. (2014) highlights the role of eliminating inequalities to achieve better health outcomes.
Additionally, Jiménez-Rubio et al's (2007) research on health and health care equity in a decentralized
context offers some perspective on resource allocation and health care inequalities which are essential
for understanding the dynamics of health resource distribution among Canada’s provinces.
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V. CONCLUSION

In recent years, Tiirkiye's healthcare system has faced significant challenges, underscoring the need
for equitable access to health services. Despite the Health Transformation Program's efforts, issues like
population growth, the influx of Syrian migrants, and economic slowdowns have strained these goals.
Assessing healthcare infrastructure at the provincial level becomes crucial in this context. This study
evaluates health infrastructure indicators across 81 provinces from 2012 to 2021, revealing notable
inequalities in access to healthcare services and their implications for policymakers.

The findings indicate that some provinces face critical shortages in healthcare infrastructure. For
example, high population-to-intensive care bed ratios in Sanlurfa, Mardin, Agri, and Sirnak point to
significant deficiencies in healthcare services. To address these gaps, it is essential to increase intensive
care capacity and enhance emergency healthcare capabilities in these regions. Such inadequacies
highlight the urgency of prioritizing investments and planning for emergency health services in under-
resourced areas.

Conversely, provinces like Isparta and Bolu consistently show high health index scores, indicating
effective use and distribution of healthcare infrastructure. Studying the successful practices in these
provinces can provide valuable insights for improving health services in other regions. Sharing these
best practices is crucial for developing effective health policies.

The fluctuating health index scores in provinces such as Adiyaman and Aksaray reveal instability in
the continuity and quality of healthcare services. Ensuring sustainable healthcare in these regions
requires long-term and stable planning. Specifically, implementing a regular and predictable strategy
for the distribution of healthcare personnel and medical supplies is necessary.

Across Tirkiye, the demand for healthcare services has surged with population growth, but the
healthcare infrastructure has not kept pace. Significant disparities in critical services, such as intensive
care beds and ambulance services, necessitate reallocating resources to address regional disparities.
Immediate interventions are required to ensure equitable access to healthcare services.

Policymakers can draw several conclusions from this study. There is a pressing need to boost
healthcare infrastructure investments in provinces with low health index scores. For example, expanding
the number of intensive care beds and improving emergency medical services in provinces like
Sanliurfa, Mardin, Agr1, and Sirnak should be prioritized. Additionally, adopting successful strategies
from high-performing provinces like Isparta and Bolu could serve as a model for other regions.
Developing long-term, stable healthcare plans for provinces with fluctuating health index scores, such
as Adiyaman and Aksaray, is crucial to ensure consistent service delivery.

This study highlights the significant inequalities in access to health services across Tiirkiye's
provinces, emphasizing the need for a more equitable distribution of health resources. Addressing these
deficiencies is essential for enhancing the overall efficiency and accessibility of Tiirkiye's healthcare
system. The findings offer a foundation for data-driven decision-making in shaping health policies,
ensuring that targeted investments and effective strategies are implemented to improve healthcare
infrastructure and service delivery across the country.

Ethical approval: Ethical approval is not necessary because the study deals with secondary data and
does not involve the dealing with the people directly.
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