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Abstract 
This study analyzes the economic factors affecting public health expenditure 

in Türkiye from 2002 to 2022. The main objective is to identify the economic 

reasons for the decreasing share of public health expenditure in Gross 

Domestic Product (GDP). It examines macroeconomic variables such as GDP 

per capita, unemployment rate, labor force participation rate, consumer price 

index, tax revenue, and exchange rate using principal component analysis 

(PCA). The results show that GDP per capita, exchange rate, and tax revenue 

significantly impact public health expenditure, indicating a direct relationship 

between economic growth and health spending. The unemployment rate does 

not directly affect public health expenditure, while an increase in labor force 

participation rate can reduce it. This study underscores the importance of 

macroeconomic stability and effective economic policies for sustainable health 

financing in Türkiye. By using long-term data, it provides a comprehensive 

analysis of how economic factors impact health expenditure, distinguishing it 

from other studies in the literature. The findings emphasize that a healthy 

economy leads to increased public investment in health services. 
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Öz 
Bu çalışma, 2002-2022 yılları arasında Türkiye'de kamu sağlık harcamalarını 

etkileyen ekonomik faktörleri analiz etmektedir. Temel amaç, kamu sağlık 

harcamalarının Gayri Safi Yurt İçi Hasıla (GSYİH) içindeki payının 

azalmasının ekonomik nedenlerini belirlemektir. Temel bileşenler analizi 

(PCA) kullanılarak kişi başına GSYİH, işsizlik oranı, işgücüne katılım oranı, 

tüketici fiyat endeksi, vergi geliri ve döviz kuru gibi makroekonomik 

değişkenler incelenmiştir. Sonuçlar kişi başına düşen GSYİH, döviz kuru ve 

vergi gelirinin kamu sağlık harcamalarını önemli ölçüde etkilediğini ve 

ekonomik büyüme ile sağlık harcamaları arasında doğrudan bir ilişki olduğunu 

göstermektedir. İşsizlik oranı kamu sağlık harcamalarını doğrudan 

etkilemezken, işgücüne katılım oranındaki artış harcamaları azaltabilmektedir. 

Bu çalışma, Türkiye'de sürdürülebilir sağlık finansmanı için makroekonomik 

istikrarın ve etkili ekonomi politikalarının önemini vurgulamaktadır. Uzun 

vadeli verileri kullanarak, ekonomik faktörlerin sağlık harcamalarını nasıl 

etkilediğine dair kapsamlı bir analiz sunmakta ve literatürdeki diğer 

çalışmalardan ayrılmaktadır. Bulgular, sağlıklı bir ekonominin sağlık 

hizmetlerine yapılan kamu yatırımlarının artmasına yol açtığını 

vurgulamaktadır. 
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1. Introduction 

In recent years, understanding the dynamics of public health expenditure and the factors 

that influence it has become increasingly important for both policymakers and researchers. 

These expenditures are recognized as an indicator of how much governments invest in health 

services and directly impact overall public health, accessibility, and quality of health services 

(Yetim et al., 2021). Particularly in developing countries such as Türkiye, understanding the 

impact of economic factors on public health expenditure is crucial for developing and 

implementing effective health policies (Esen and Çelik Keçili, 2022). 

Healthcare expenditure represents a large proportion of GDP in all Organisation for 

Economic Co-operation and Development (OECD) countries and has increased significantly in 

recent decades (OECD, 2024). For example, median health expenditure in the OECD increased 

from 3.8% in 1960 to 7.9% in 1990 (Anderson et al., 2000). OECD health data for the period 

1975-2004 also show that growth in health expenditure per capita has consistently exceeded 

growth in GDP per capita (Nghiem and Connelly, 2017). Moreover, the growth in health 

expenditure is faster in wealthier countries, and the health sector accounts for a larger share of 

GDP in these countries. For example, in the United States, the richest country in the OECD, 

health expenditure as a proportion of GDP was 5.2% in 1960, 14.0% in 1998, and 17.3% in 

2022 (Vankar, 2024). 

Looking at current health indicators in Türkiye, the ratio of health expenditure to GDP 

increased from 4.6% in 2000 to 5.5% in 2009. After the 2008 social security reform, health 

expenditure started to decline steadily, finally falling below 5% in 2011 and reaching 4% in 

2022, about half of the OECD average of 8.8% (TURKSTAT, 2023). The same pattern can be 

observed for out-of-pocket spending by households in Türkiye; while it was 28.6% in 2000, it 

started to decline rapidly after 2008, falling to 14.51% in 2009 (World Bank Open Data, 2023). 

In 2020 it was 16.43% and in 2022 18.5% (TURKSTAT, 2023). Although this situation points 

to the positive effects of universal health coverage, the share of out-of-pocket health expenditure 

by households in total expenditure on health services raises questions about the sustainability of 

financing (Sülkü and Caner, 2011; Kara, 2013; Yavuz et al., 2013; Aboubacar and Xu, 2017; 

Focacci, 2023). In Türkiye, which has the lowest ratio of health expenditure to national income 

among OECD countries (8.8 %), out of every 100 liras of general health expenditure, 78 liras 

are covered by the public sector and the remaining 22 liras by individuals (Euronews, 2022). 

The reasons for the increase in health expenditure are complex and multidimensional in 

the literature.  Studies on the factors influencing public health expenditure show that, contrary 

to common perception, the direct impact of population aging on health expenditure is rather 

limited (Bieszk-Stolorz and Dmytrów, 2023), while macroeconomic indicators such as GDP at 

(Peker Say and Yücel, 2006; Topcu and Atasayar, 2020; Boyacioğlu and Terzı oğlu, 2022; 

Söyük, 2023), consumer price index (Erdogan and Erdogan, 2023), exchange rate (Esen and 

Çelik Keçili, 2022) and labour force participation rate (Coşkun Yılmaz, 2023) play an important 

role (Kurt, 2015; Atilgan et al., 2017; Piabuo and Tieguhong, 2017; Liu et al., 2019). However, 

in the existing literature, the effects of these factors are usually analyzed in isolation, and their 

complex interactions are not sufficiently addressed. This paper aims to fill this gap by 

comprehensively analyzing how these economic factors together affect public health 

expenditure in Türkiye. 
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To effectively analyze the multifaceted nature of health expenditures, PCA is widely used 

in the literature. PCA helps in reducing the dimensionality of complex data sets and identifying 

the main components that influence health expenditures. For example, Munsur et al. (2009) 

used PCA to analyze household out-of-pocket health expenditures in Bangladesh and found that 

drug expenditures constitute a larger component compared to other health expenditures. Chao 

and Wu (2017) utilized PCA loadings to weight variables from the Medical Expenditure Panel 

Survey data and created data-driven indices. Similarly, Guo et al. (2008) applied PCA to 

analyze drug expenditure and utilization trends in the US Medicaid programs, identifying 

expenditure and utilization patterns. Wanzala et al. (2019) assessed the performance of health 

systems in Kakamega County, Kenya, using PCA, and identified components that significantly 

impact health service delivery. Additionally, Getzen and Poullier (1992) demonstrated that the 

increase in health expenditures in OECD countries is largely related to policy and expenditure 

management rather than demographic factors, associating it with medical advancements. 

Reimers and Powell (2001) analyzed the relationship between health expenditures and GDP in 

OECD countries, showing that health expenditures are determined by income and medical 

progress. Zhang and Wan (2023) used grey correlation and PCA methods to analyze the factors 

affecting health expenditures in China and predict future trends. These studies show that PCA is 

a powerful tool in analyzing health expenditures and services, providing significant insights into 

the impacts of economic, social, and demographic factors. 

By employing PCA in this study, I aim to provide a comprehensive understanding of how 

various economic factors collectively influence public health expenditure in Türkiye. This 

approach allows us to identify the primary components that significantly impact health 

expenditure and to analyze their interactions in a multidimensional framework. PCA helps 

address the complexity and multidimensionality of the factors influencing health expenditures, 

providing a more holistic view compared to traditional single-factor analyses. 

The study is structured as follows. The second section consolidates the theoretical 

underpinnings of the study through a comprehensive review of the literature behind the study. 

Section 3 describes the data used, the data sources, the research questions, and the methodology. 

The empirical analysis is presented in the fourth section. This study uses PCA followed by 

regression analysis to understand the impact of economic factors on public health expenditure 

(PHE). PCA was chosen to reduce the original dataset's multidimensionality and address 

multicollinearity issues. This method simplifies the strong correlations between the variables in 

the dataset, creating a smaller number of independent components. These components are then 

used as independent variables in the regression analysis. Newey-West standard errors were used 

in the regression model because the assumptions of freedom from error (autocorrelation) and 

homoscedasticity (constant variance) were not fully met in the initial analyses. The Newey-

West method provides robust standard errors against both autocorrelation and 

heteroskedasticity, making the model estimates more reliable. The fifth section summarizes the 

main findings and draws conclusions on the impact of economic factors on public health 

expenditure. In the last section, the limitations of the study and suggestions for future research 

are presented. 

Considering the unique conditions of Türkiye and the impact of public investment in 

health services, this study provides an in-depth understanding of the relationship between health 
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expenditure and economic factors and helps policy makers to develop strategic 

recommendations for the sustainability of public health expenditure. 

 

2. Background 

The trends and determinants of health expenditure in OECD countries have been analysed 

extensively and the main determinants of health expenditure growth have been found to be: 

income growth (Panopoulou and Pantelidis, 2011; Wang, 2015), education (Yetim et al., 2021), 

population ageing (Pekkurnaz, 2015; Jakovljevic et al., 2020), technological progress (Nghiem 

and Connelly, 2017) and health insurance penetration (Lorenzoni et al., 2014). 

This may indicate the positive impact of universal health coverage (Dorlach and Yeğen, 

2023). A similar trend can be observed for voluntary health payment schemes in Türkiye, which 

fell from 0.4% of GDP in 2000 to 0.3% in 2009 and 0.2% between 2011 and 2019 (Ministry of 

Family, Labor and Social Services, 2020). 

These percentages may not necessarily mean that individuals are paying more for 

healthcare. On the contrary, due to the 2008 Social Security reform and the expansion of 

universal health coverage, more people are gaining access to healthcare services, and out-of-

pocket expenses for individuals are decreasing. The reduction in the ratio of health expenditure 

to GDP may indicate that the government is able to deliver healthcare services more efficiently, 

thereby reducing the financial burden on citizens. For low-income households, this can reduce 

health inequalities and improve overall health conditions. The increase in out-of-pocket health 

expenditures from 16.43% in 2020 to 18.5% in 2022 may indicate increased demand for and 

utilization of healthcare services due to the pandemic. Additionally, this increase might signal 

the need for more accessible and effectively managed health expenditures overall. The decrease 

in health expenditures as a percentage of GDP may be associated with the more efficient and 

preventive delivery of healthcare services, which is a positive development that enhances 

overall quality of life. 

It is well known that Türkiye has a national health system; therefore, health expenditure is 

a significant part of the composition of government expenditure. Although researchers and 

health professionals occasionally question the efficiency of the health system and health 

spending, especially during periods of high workload such as epidemics and pandemics 

(Erdogan and Erdogan, 2023), there are very few studies that examine the impact of economic 

factors on health spending. 

The literature indicates that the increase in real per capita income, technological 

innovations, the widespread use of insurance for medical treatment and the ageing of the 

population play an important role in the increase in health expenditure (Sülkü and Caner, 2011; 

Kara, 2013; Yavuz et al., 2013; Focacci, 2023). Şenol's (2021) study begins by highlighting that 

the economic crises of 1994, 2001 and 2009 significantly negatively impacted public health 

expenditures and health indicators. The economic difficulties experienced during these crises 

led to a decrease in public funding for health services, leading to decreased access to health 

services and general health indicators. The study shows that these negative effects were caused 

not only by economic conditions but also by the political preferences of the time. 
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Another important study by Atılgan et al. (2017) analyses the impact of health spending 

on economic growth in Türkiye. The results, which support the health-led growth hypothesis, 

show a positive relationship between health expenditures and economic growth. This suggests 

that investment in health services has a positive impact not only on human capital, but also on 

overall economic performance. 

Sparkes et al. (2019) discussed how health financing reforms are a political process and 

how these reforms trigger political challenges by affecting the distribution of interest groups. In 

their study, they highlighted the importance of political economy analysis in addressing the 

political challenges encountered during the reform process. Specifically, the reforms in Türkiye 

have led to significant improvements in the financing of and access to health services, but have 

also created a number of political challenges. Similar findings have been observed in studies 

conducted in both Türkiye and other countries. 

For instance, Akdağ (2011) examined the impact of the Health Transformation Program 

on the Turkish health system and noted that while the reforms improved access to health 

services, they also posed challenges for financing sustainability. Sayan and Yıldırım (2012) 

analyzed the distribution of health expenditures in Türkiye and assessed the social justice 

implications of the reforms. Another study by Erus and Hatipoğlu (2017) explored the political 

dimensions of health reforms in Türkiye, detailing the political and economic impacts of the 

reforms and discussing measures to address inequalities in access to health services. 

Additionally, Wendt et al. (2010) examined the political effects of health system reforms 

in European countries, highlighting the role of interest groups. Yip and Hsiao (2008) discussed 

the health reforms in China, detailing the political and economic obstacles encountered during 

implementation. Roberts et al. (2008) emphasized the necessity of strong political support and 

stakeholder involvement for the successful implementation of health reforms.  

Taking these studies together, the independent variables affecting public health 

expenditures have been analyzed taking into account Türkiye's economic structure. It has been 

frequently emphasized in the literature that macroeconomic variables such as GDP per capita, 

unemployment rate, labor force participation rate, consumer price index, tax revenue and 

exchange rate have significant effects on health expenditures (Esen and Çelik Keçili, 2022; 

Coşkun Yılmaz, 2023; Atılgan et al., 2017; Erdogan and Erdogan, 2023). In addition, GDP per 

capita is an important indicator for evaluating the impact of economic growth and welfare level 

on health expenditures in PCA analyses. This variable was used as income or GDP in the 

studies by Chao and Wu (2017), Getzen and Poullier (1992), Reimers and Powell (2001) and 

Zhang and Wan (2023). Tax revenues, which have a direct impact on health expenditures, have 

also been analysed in the context of health expenditure financing and budget in studies by 

Getzen and Poullier (1992) and Aboubacar and Xu (2017). 

However, unlike the studies in the literature, this study allows policymakers and 

researchers to approach the issue from a more holistic perspective by evaluating the impact of 

multiple economic factors on health expenditures simultaneously. In this way, more informed 

decisions can be made in the development of health policies and management of public health 

expenditures. 
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3. Data and Methodology  

3.1. Data and Data Sources 

In this study, the effect of economic factors on public health expenditure in Türkiye in the 

period 2002-2022 is analyzed by performing PCA using STATA 18 program. The analysis was 

performed using annual data. The abbreviations, explanations and sources of the variables used 

in the study are shown in Table 1.  

 

Table 1. Study Variables 

Variables Unit Description Source 

Dependent Variable 

PHE TL Public health expenditures Turkstat 

Independent Variables 

GDP per capita TL GDP per capita Turkstat 

LFPR % Labor force participation rate Turkstat 

CPI % Consumer price index Turkstat 

FER $ Foreign exchange rate Turkstat 

UNR % Unemployment rate Turkstat 

TAX TL Tax revenues Ministry of Finance 

 

3.2. Methodology 

There are several reasons for using PCA as a method. The first is to reduce 

multicollinearity. Economic indicators are often highly correlated with each other. For example, 

GDP per capita and public health expenditure may have a linear relationship. PCA reduces this 

multicollinearity by allowing each principal component to carry independent information. PCA 

also helps identify the data set's main trends and patterns (Alan, 2021). It is important to see 

more clearly the impact of economic indicators on public health expenditure. The third reason is 

that PCA reduces the independent variables to a smaller number of principal components, 

making it easier to interpret which factors are more dominant and their potential impact on 

public health expenditure. 

According to the analyses carried out in the paper, the formula of PCA can be explained 

as follows: 

(i) For each economic indicator (e.g. GDP per capita, CPI, TAX), the values are averaged 

and divided by the standard deviation. This process eliminates scale differences between 

variables. 

   
  

     ̅ 

  
 (1) 

where     is the original value,  ̅  is the mean of the jth variable,    is the standard deviation of 

the jth variable and    
  sis the standardized value. 

(ii) The covariance matrix of the standardized data is calculated. This matrix contains 

variances and covariances between variables. 

   
 

   
      (2) 
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(iii) The eigenvalues and eigenvectors of the covariance matrix are calculated. Large 

eigenvalues represent the main sources of variance in the data set. 

(iv) Principal components that explain a certain percentage of the total variance are 

selected. These components are a compressed form of the information in the original data set. 

 

3.3. Research Hypotheses 

The hypotheses that define the scope of the study and will help to understand in depth the 

relationship between public health expenditure and economic factors are as follows: 

H1: Between 2002 and 2022, certain economic factors significantly influence public 

health expenditure in Türkiye. 

H2: Macroeconomic variables such as GDP per capita, unemployment rate, labor force 

participation rate, consumer price index, tax revenue, and exchange rate have a significant 

impact on public health expenditure in Türkiye. 

H3: The unemployment and labor force participation rates directly and indirectly 

significantly affect public health expenditure in Türkiye. 

H4: Türkiye's public health expenditure is resilient to economic fluctuations, implying 

health financing sustainability. 

 

4. Results 

4.1. Descriptive Statistics 

Before starting the analysis, descriptive statistics (such as mean, median, standard 

deviation, minimum, and maximum) were obtained for each variable to understand the general 

structure of the dataset (Table 2).  

 

Table 2. Descriptive Statistics 

 PHE 
GDP per 

capita 
LFPR CPI FER UNR TAX 

Mean 9.73e+07 33998.05 48.81952 14.99095 3.878571 11.01429 5.21e+11 

Std. dev. 1.07e+08 38537.99 3.103637 13.70628 4.414437 1.234215 6.06e+11 

Minimum 1.33e+07 5486 43.5 6.16 1.16 9.2 5.96e+10 

Maximum 4.64e+08 176651 53.2 64.27 18.7 14 2.71e+12 

Variance 1.14e+16 1.49e+09 9.632565 187.862 19.48725 1.523286 3.67e+23 

Skewness 2.241414 2.64008 -0.0215083 2.546138 2.323885 1.199488 2.470779 

Kurtosis 7.820355 10.11822 1.76071 9.187042 7.695656 3.806551 9.238639 

 

From the observed values, the variables PHE, GDP per capita, and TAX especially have 

rather high maximum values and large variances, suggesting that these variables may have 

heavy tails and potentially high skewness (Table 2). This could mean that the assumption of 

normal distribution is violated and should be considered in the analysis. Given the statistical 

characteristics of the data, histograms were plotted for each variable to understand the variables' 
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distribution better. These graphs show the shape of the distributions of the variables and 

possible outliers. The relationships between the variables were then analyzed using the 

correlation matrix. 

The histogram of public health expenditure shows large values with very low frequencies, 

and most of the distribution is concentrated in low values. This indicates that in some periods 

(e.g., COVID-19), health expenditure can be exceptionally high (Figure 1). 

The CPI histogram shows mostly low values, with the distribution narrowing at the other 

extreme for higher values. This suggests that low levels of inflation are more common overall 

but that there are also occasional periods of high inflation (Figure 2).  

An analysis of the unemployment rate histogram shows that it is mainly concentrated 

between 10 and 11. This indicates that the share of the unemployed in the labour force is 

generally concentrated in a narrow range. This reflects the dynamics of the labor market, which 

may be influenced by macroeconomic stability or specific policy interventions (Figure 3). 

The activity rate histogram shows that it is concentrated around a certain value (around 

48) and that other values are less frequent. The participation rate can be assumed to be more 

homogeneously distributed in the data set, and the labor market has a relatively stable structure 

(Figure 4).  

 

Figure 1. Public Health Expenditures 

 

 

Figure 2. Consumer Price Index 

 

Figure 3. Unemployment Rate 

 

Figure 4. Labor Force Participation Rate 
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  The exchange rate histogram shows that it has very low values at a low frequency, and 

a large part of the distribution is at higher values. This suggests that it tends to cluster around a 

particular value and may be a more volatile variable (Figure 5).  

The histogram of tax revenue shows that there is a single class (the leftmost class) with a 

large value, and then the distribution drops rapidly. This shows that most tax revenues are low, 

but the distribution is characterized by a small number of high tax revenues (Figure 6). 

The histogram of GDP per capita shows high values with a low frequency, which is 

usually characteristic of large economies. It also shows a higher frequency at lower values, 

indicating that the number of people with lower income levels is greater. This indicates a wide 

range of levels of economic activity and inequalities in income distribution (Figure 7). 

 

 
Figure 5. Foreign Exchange Rate 

 

 
Figure 6. Tax Revenues 

 
Figure 7. GDP per capita 

 

4.2. Correlation 

The pairwise correlations of the variables were calculated to understand the strength and 

direction of the relationship between each pair of variables. The correlation matrix calculates the 

Pearson correlation coefficients between each variable and presents them in a matrix format. 

Correlation coefficients take values between -1 and +1, where +1 indicates a fully positive 
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linear relationship, -1 indicates a fully negative linear relationship, and 0 indicates no 

relationship. High positive or negative values in the correlation matrix indicate a strong 

relationship between the relevant variables. If such a relationship is found, it is important to 

consider how to combine these variables in the PCA. Also, very high correlations (e.g. 0.8 or 

higher) may indicate multicollinearity problems, in which case PCA may be useful to address 

these problems.  

 

Table 3. Pearson's Correlation Coefficients 

Variables  PHE GDP   per capita LFPR CPI FER TAX UNR 

PHE 1.0000       

GDP per capita 0.9926 1.0000      

LFPR 0.6041 0.5988 1.0000     

CPI 0.8256 0.8463 0.4723 1.0000    

FER 0.9903 0.9795 0.5911 0.8722 1.0000   

TAX 0.9959 0.9992 0.6149 0.8378 0.9826 1.0000  

UNR 0.1587 0.1005 0.1362 -0.0908 0.1330 0.1126 1.0000 

 

This correlation matrix shows the strength of the relationships between the variables in 

the dataset (Table 3). A very high correlation (0.9926) was found between PHE and GDP. This 

shows that health expenditure is generally closely related to the size of a country's economy. It 

suggests that, in general, the larger a country's economy, the more resources it can allocate to 

health services.  

There is also a very high correlation (0.9903) between PHE and FER. This shows that 

changes in exchange rates can have a large impact on health expenditure. The high correlation 

may be because many medical supplies and pharmaceuticals are imported, and fluctuations in 

exchange rates directly affect the cost of these imports. As a result, when the local currency 

depreciates, the cost of imported medical goods increases, leading to higher public health 

expenditure. 

The correlation between PHE and TAX is also very high (0.9959). This indicates that 

health expenditure is closely related to tax revenue, showing that health expenditure receives 

significant financing from the government budget when tax revenue increases. This relationship 

can be attributed to the structure of the government's budget allocation process, where increased 

tax revenue allows for more funds to be directed towards public services, including health. 

When the economy performs well, and tax revenues are high, the government has more 

financial resources to allocate to the health sector, enhancing the overall quality and 

accessibility of healthcare services. 

The correlation between CPI and GDP per capita is also high (0.8463), indicating that 

there is a significant relationship between the size of the economy and consumer prices. On the 

other hand, the correlations between UNR and other variables are relatively low. This suggests 

that the unemployment rate may tend to move independently of other economic indicators, that 

unemployment may not be influenced by certain aspects of economic conditions, or that other 

factors may play a role in unemployment. 
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Given the high correlations in the data set, PCA was used to reduce its size and overcome 

the problems of multicollinearity. PCA simplifies the relationships between variables in the 

dataset by extracting independent principal components from highly correlated variables. 

 

4.3. Principal Component Analysis 

The first three principal components in the PCA analysis explain 96.95% of the total 

variance (Tables 4, 5, and 6). This is quite high and is generally considered sufficient for 

analysis. This means that they reflect most of the information in the data set. The first 

component alone explains 73.59% of the variance, indicating that it is a very strong component. 

 

Table 4. Summary of Principal Components Analysis 

Principal 

Components/Correlation                  
 Number of obs     21 

  Number of comp.   7 

  Trace   7 

Rotation:  (unrotated = principal) Rho 1.0000 

 

The eigenvectors (weights of the principal components) show the relationship of each 

principal component to the original variables. For Comp1, PHE, GDP, FER, and TAX have 

high positive weights, indicating that these four variables largely explain this component. This 

could represent the economic size and financial position. Comp2 is particularly dominated by 

the variable UNR. This suggests that the unemployment rate may move independently of the 

other variables and that this component may capture the impact of unemployment on economic 

factors. Comp3 is dominated by LFPR and is a component that captures labor market dynamics. 

To calculate the scores of the components in the analysis, principal component scores are 

generated for each observation, and then regression analyses are performed using these scores. 

This analysis is important for understanding which economic factors influence public health 

expenditure. In this way, „pc1‟, „pc2‟, and „pc3‟ variables were created. This means that most of 

the variance between the variables in the dataset is explained by the first four principal 

components. 

 

Table 5. Eigenvalue and Cumulative Variance Table 

Component Eigenvalue Difference Proportion Cumulative 

Comp1 5.15117 4.10204 0.7359 0.7359 

Comp2 1.04914 0.462684 0.1499 0.8858 

Comp3 0.586452 0.394502 0.0838 0.9695 

Comp4 0.191949 0.17173 0.0274 0.9970 

Comp5 0.0202194 0.0192176 0.0029 0.9998 

Comp6 0.00100179 0.000931681 0.0001 1.0000 

Comp7 0.0000701121  0.0000 1.0000 
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When the loadings (eigenvectors) of the principal components are analyzed, the effects of 

each variable on the first four principal components are observed. For example, the variables 

„PHE,‟ „GDP,‟ „FER‟, and „TAX‟ have very high loadings on the first principal component 

(Comp1). This indicates that the first component is largely explained by these variables and that 

these variables represent economic size or financial condition. 

 

Table 6. Load Vectors of Principal Components 

Variable Comp1 Comp2 Comp3 Comp4 Comp5 Comp6 Comp7 

PHE 0.4350  0.0343 -0.1179 -0.2766 -0.1785 -0.7784 -0.2853 

GDP per capita 0.4350 -0.0248 -0.1100 -0.2522  0.5064  0.4304 -0.5411 

LFPR 0.2984  0.1614  0.9339  0.1110 -0.0098  0.0016 -0.0171 

CPI 0.3874 -0.2555 -0.1792  0.8517  0.1298 -0.1013  0.0035 

FER 0.4352 -0.0023 -0.1398 -0.0584 -0.7665  0.4453  0.0425 

TAX 0.4359 -0.0092 -0.0874 -0.2730  0.3223 -0.0099  0.7897 

UNR 0.0542  0.9523 -0.2062  0.2103  0.0574  0.0128  0.0077 

 

In the next step, a regression model was constructed to understand the impact of 

economic factors on public health expenditure using these principal component values.  

                                    (3) 

Here     is public health expenditure.             are the principal components 

obtained by PCA.              are regression coefficients, and   is the error term. 

 

Table 7. Principal Components Regression Analysis Results 

Source SS df MS Number of obs    21 

    F(3, 17)         349.82 

Model 2.2480e+17 3 7.4935e+16 Prob > F         0.0000 

Residual 3.6416e+15 17 2.1421e+14 R-squared        0.9841 

    Adj R-squared    0.9812 

Total 2.2845e+17 20 1.1422e+16 Root MSE         1.5e+07 

PHE Coefficient Std. Err. t P>|t|            [95% conf. interval] 

pc1 4.65e+07 1441963 32.24 0.000      4.34e+0 4.95e+07 

pc2 3669434 3195150 1.15 0.267      -3071744 1.04e+07 

pc3 -1.26e+07 4273572 -2.95 0.009     -2.16e+07 -3582652 

cons 9.73e+07 3193835 30.47 0.000      9.06e+07 1.04e+08 

Note: The p-values indicate statistical significance: p < 0.05 

 

According to the results of the regression analysis carried out in the study (Table 7), The 

model explains 98.41% of the observed variance (R-squared = 0.9841), which is very high and 

indicates that the model represents the data well. The F-test (Prob > F = 0.0000) indicates that 

the model is statistically significant, which means that at least one of the independent variables 

in the model has a significant effect on PHE. The coefficient of „pc1‟ is approximately 46.5 

million, indicating that the first principal component positively and strongly affects PHE. The p-

value of this component is 0.000, which is highly statistically significant. The first principal 

component (PC1) obtained from the analysis is identified as the main factor influencing a large 

proportion of health expenditure. High positive loadings indicate that the variables PHE, GDP 
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per capita, FER and TAX strongly relate to this component. In other words, the larger and 

healthier the economy, the higher the public expenditure on health. The coefficient of „pc2‟ is 

about 3.67 million, but the p-value of this component is 0.267, which is not statistically 

significant. UNR has a high weight on this component. This suggests that this factor does not 

have a direct effect on health expenditure or that its effect is masked by other factors. The 

coefficient of „pc3‟ is about -12.6 million and the p-value is 0.009, which means that this 

component has a negative and statistically significant effect on the GHE. The LFPR has a 

significant impact on this component and tends to reduce public health expenditure. The fact 

that the LFPR has a high impact on this component indicates that the participation of people of 

working age in the labor force can have a significant impact on economic activity. 

 

4.4. Diagnostic Tests 

A homoscedasticity test was performed to test the assumptions of the regression model. 

The Breusch-Pagan/Cook-Weisberg test is used to test for heteroskedasticity (non-constant 

variance) (Table 8). 

 

Table 8. Breusch–Pagan/Cook–Weisberg Test for Heteroskedasticity 

Assumption Normal error terms 

Variable Fitted values of PHE 

H0 Constant variance 

chi2(1) 0.62 

Prob > chi2 0.4314 

 

According to the results of the test, since the P-value is 0.4314, we do not have sufficient 

evidence to reject the null hypothesis. In this case, the data are considered to have a constant 

variance (homoscedasticity). This means that the errors of the regression model have a constant 

variance and there is no problem of heteroskedasticity. This result indicates that the model 

accurately reflects the characteristics and relationships and that the standard error estimates are 

reliable. This means that the model successfully satisfies one of the econometric assumptions 

and increases the robustness of the analysis. 

Looking at the distribution of the points in the graph, the errors are mostly randomly 

distributed along a horizontal line (Figure 8). However, a slight upward trend, especially 

towards larger predicted values, indicates homoscedastic errors. The p-value (0.4314) obtained 

earlier with the Breusch-Pagan test provides strong evidence that the errors of the model have a 

constant variance and that there is no problem of heteroskedasticity. This graph also supports 

this conclusion, as it shows no evidence of an increase or decrease in the variance of the errors. 

However, before commenting on any irregularities or significant deviations in the graph, the 

Durbin-Watson test was performed to further examine the actual values of these points and their 

relationship with other variables in the model.  
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Figure 8. Distribution of Residuals 

 

The Durbin-Watson (DW) d-statistic tests regression analysis's independence of error 

terms (residuals). This statistic is used to detect serial correlation (autocorrelation) between 

errors. The Durbin-Watson statistic usually takes a value between 0 and 4. If DW ≈ 2, it is 

assumed that there is no serial correlation between the errors (i.e. the errors are independent). If 

DW < 2, there may be a positive serial correlation. If DW > 2, there may be a negative serial 

correlation. 

The result of the Durbin-Watson statistic is 0.6037619. This result is significantly less 

than 2. This may indicate positive serial correlation, i.e. one error term is positively correlated 

with the previous error term. Serial correlation is a common problem with time series data, and 

it is necessary to assess whether time is a factor in the data. If there is a positive serial 

correlation, it should be recognized that the standard errors of the regression model may be 

underestimated, making some variables appear statistically significant. This can affect the 

reliability of the model estimates and the accuracy of the interpretations. 

The Breusch-Godfrey LM test was used to determine whether autocorrelation exists in 

the error terms (Table 9). If the test's p-value is below the significance level (usually 0.05 or 

0.01), this is taken as evidence of autocorrelation in the model. The Breusch-Godfrey LM test 

results show that the chi-squared value for one lag is approximately 5.387, which is associated 

with 1 degree of freedom. As the p-value of this test is 0.0203, it indicates that there is a serial 

correlation (autocorrelation) between the errors at the 5% significance level. This indicates that 

there is first-order autocorrelation in the error terms in the regression model. Robust regression 

was performed using Newey-West standard errors to correct for autocorrelation in the model. 

This accounts for autocorrelation and heteroskedasticity and provides more reliable standard 

errors and test statistics. 

 

Table 9. Breusch–Godfrey LM Test for Autocorrelation 

lags(p)   chi2 df   Prob > chi2 

1      5.387  1    0.0203 

Note: H0: No serial correlation 

 

According to the regression results with Newey-West standard errors (Table 10), The 

main component pc1 has a positive and statistically significant effect on public health 
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expenditure (PHE). The coefficient is about 46.5 million, and its standard error is 1,016,406. 

The t-statistic is 45.74, and the p-value is 0.000, indicating that pc1 has a strong and significant 

effect on PHE. The effect of component pc2 on PHE is not statistically significant (p > 0.05). 

The coefficient is approximately 3.669.434, and its standard error is 3.573.710. The t-statistic is 

1.03, and the p-value is 0.319, so we cannot say anything definite about the effect of pc2 on 

PHE. The main component, pc3, has a negative and statistically significant effect on PHE. The 

coefficient is about -12.6 million, and its standard error is 3.261.126. The t-statistic is -3.86, and 

the p-value is 0.001, indicating that pc3 has a significant and negative effect on PHE. The 

constant term represents the expected value of PHE when all other independent variables are 

zero and is estimated to be around 97.3 million. Its standard error is 3,872,670, and the t-statistic 

is 25.13, indicating that the constant is statistically significant. 

 

Table 10. Regression with Newey–West Standard Errors        

    Number of obs      21 

    Maximum lag 1 

     F( 3, 17) 994.83 

     Prob > F           0.0000 

PHE Coefficient Std. Err. t P>|t| [95% conf. interval] 

pc1 4.65e+07 1016406 45.74 0.000 4.43e+07 4.86e+07 

pc2 3669434 3573710 1.03 0.319 -3870435 1.12e+07 

pc3 -1.26e+07 3261126 -3.86 0.001 -1.95e+07 -5718727 

cons 9.73e+07 3872670 25.13 0.000 8.92e+07 1.05e+08 

 

As a result, pc1 and pc3 have significant effects on PHE in the model, while the effect of 

pc2 is not significant. According to the results of the diagnostic tests for the regression model, 

we can say that the model is generally in good condition. In addition, the results obtained 

without logarithmic transformation of the variables seem to have successfully revealed an 

important part in explaining the effect of economic indicators on health expenditure. 

 

5. Conclusion 

This study aims to analyze the economic factors affecting public health expenditures in 

Türkiye from 2002 to 2022. In the context of Türkiye, key determinants of public health 

expenditures are GDP per capita, tax revenues, and exchange rates. According to the PCA, the 

first principal component shows that GDP per capita, exchange rate, and tax revenues positively 

and strongly impact public health expenditures. This component generally represents the 

country's economic size and financial condition. As economic development increases, public 

health expenditures also rise. This means that the state can allocate more resources, and 

economic growth positively reflects on health expenditures (Ataklı-Yavuz and Yılmaztürk, 

2023). A healthy economy facilitates more investment in public health services (Esen and Çelik 

Keçili, 2022). However, during economic downturns, health expenditures are constrained. 

Income levels determine individuals' access to health services and their spending on these 

services. Higher-income levels lead to higher health expenditures, while lower income levels 

restrict access to health services (Boyacıoğlu and Terzioğlu, 2022; Gerdtham and Jönsson, 

2000). 
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Fiscal policies also play a critical role in determining health expenditures. Government 

funding for health expenditures largely depends on tax revenues; increases in tax revenues boost 

the budget allocated to health expenditures while decreases constrain them (Okunade and 

Suraratdecha, 2000). Increased tax revenues enable the government to invest more in health 

services. Sayan and Yıldırım's (2012) study also highlights the critical importance of tax policy 

for financing health services. 

Another significant factor is exchange rates. An increase in exchange rates raises the cost 

of imported medical supplies and drugs, thus increasing public health expenditures. Since 

Türkiye's health sector heavily relies on imports, fluctuations in exchange rates directly affect 

health expenditures (Esen and Çelik Keçili, 2022). 

According to the PCA, the unemployment rate dominates the second principal 

component. This component indicates that the unemployment rate moves independently of other 

economic variables and does not directly impact public health expenditures. This finding shows 

that the indirect effects of unemployment on health expenditures are limited (Coşkun Yılmaz, 

2023). 

Finally, the labor force participation rate dominates the third principal component. This 

component represents labor market dynamics. An increase in the labor force participation rate 

suggests more individuals are employed and tends to reduce public health expenditures. As the 

labor force participation rate increases, access to employer-provided health insurance improves, 

reducing the demand for public health services. Yetim et al. (2021) found similar results in their 

study on OECD countries. They showed that individuals actively participating in the workforce 

have fewer health problems compared to the unemployed, thus reducing public health 

expenditures. Atılgan et al. (2017) also highlight the reducing effect of the labor force 

participation rate on health expenditures. 

Health expenditures cannot be easily reduced like other budget items. Firstly, health is 

considered a fundamental human right, and states must provide health services to their citizens 

(WHO, 2024). Restricting access to health services results in significant individual and societal 

costs. Untreated illnesses, early deaths, and productivity losses lead to negative outcomes that 

affect the entire society. Therefore, cuts or inadequacies in health expenditures result in 

irreparable damage (Human Rights Watch, 2023). 

Secondly, health expenditures significantly involve externalities. One person's health 

directly affects the health and well-being of others. Control of infectious diseases and 

vaccination are good examples of this. Hence, investments in health benefit the entire society 

and have positive externalities (Özen and Köse, 2022). 

Thirdly, health expenditures arise largely from mandatory and urgent needs. Unlike other 

goods and services, health is often non-deferrable or indispensable. Ensuring the continuity of 

financing models is essential rather than cutting expenditures (Topcu and Atasayar, 2020). 

Fourthly, health forms the basis of human capital, and healthy individuals drive economic 

and social development. Good health increases productivity, enhances educational success, and 

reduces poverty. Thus, health expenditures are also an investment in the future, determining the 

country's development potential. Short-term savings at the expense of health expenditures can 

lead to heavy costs in the long term. 
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For these reasons, sustainable models for financing health expenditures are critical. 

Flexible financing methods that balance public resources, social health insurance, and personal 

contributions according to needs must be implemented. Ensuring fair, accessible, and quality 

health services is a fundamental duty of the state (Altınöz and Aslan, 2019). 

In conclusion, this article highlights the multidimensional nature of economic factors 

affecting public health expenditures in Türkiye. Therefore, policymakers must consider the 

factors influencing health expenditures and establish well-designed financing mechanisms to 

create a resilient and inclusive health service network. 

 

6. Limitations and Future Research 

Although this study provides a comprehensive analysis of the economic factors affecting 

public health expenditure in Türkiye, there are some shortcomings and potential areas for future 

research. One of these is the limited time frame.  Although the period 2002-2022 covers 

significant economic changes, the analysis of trends and cyclical effects over a longer period 

could contribute to a deeper understanding of the relationship between economic factors and 

health expenditure. In addition, the inclusion of different macroeconomic variables and social 

factors (e.g. education level, lifestyle, health awareness) could provide a more comprehensive 

understanding. As a suggestion for future research, Türkiye's economic and health expenditure 

data were not compared with those of other countries with similar economic structures or 

different health systems. Such comparisons would allow Türkiye's situation to be assessed from 

a broader perspective. 
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