
-437- 

Inzinerine Ekonomika-Engineering Economics, 2020, 31(4), 437–449 

Measuring and Assessing the Wealth Influence on the Efficiency of the Health 

System through the Private Sector  
 

Mina Fanea-Ivanovici1, Marius-Cristian Pana1, Mihail Dumitru Sacala2, Cristina Voicu1 

  
1Faculty of Theoretical and Applied Economics, Bucharest University of Economic Studies 
6 Romana Square, RO-010374, Bucharest, Romania  

E-mail. mina.ivanovici@economie.ase.ro; marius.pana@economie.ase.ro; cristina.voicu@economie.ase.ro 
 

2 Faculty of Economic Cybernetics, Statistics and Informatics, Bucharest University of Economic Studies 

15-17 Dorobanti Avenue, RO-010552, Bucharest, Romania  

E-mail. mihai.sacala@csie.ase.ro  

 

  http://dx.doi.org/10.5755/j01.ee.31.4.24324 

 

The aim of the paper is to provide an analysis of the dynamics of the public and private health sectors in Romania. Using 

descriptive statistics, it first investigates whether the public health sector follows the reformation trends suggested by 

official strategies and reports, and to what extent the private health sector is a viable alternative to the public one, by 

analysing the demand for private inpatient services. We look into the reduction in the occupancy degree in public hospitals 

as a means to increase the efficiency of public health expenditures, which represents one way to reform the public health 

sector. We also find that the increase in the occupancy degree in private hospitals is negatively correlated with the quality 

of services provided by public hospitals, but positively correlated with population wealth. Increase in the occupancy 

degree in private hospitals is an indicator of poor quality of services in public hospitals. It can also be explained by 

increasing expectations and requirements of beneficiaries as a reflection of increase in wealth and of their will to preserve 

their health capital. Using regression models, the paper then proposes the Wealth-Health Index, a composite indicator to 

explore the connection between wealth and health and the dynamics of the private health sector. Investment in physical 

infrastructure and the size of medical staff in the private sector is positively correlated with wealth increase. 
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Introduction  

 

The paper explores the dynamics of the Romanian 

health systems and the way demand for health services is 

accommodated by the public and private health sectors. The 

aim of the paper is to analyse how the efficiency of the 

health system is improved as a result of specific public 

policies and private initiative, and to investigate the 

correlation between increased wealth and higher occupancy 

in the private health sector. To this purpose, we investigate 

whether the public health sector follows the reformation 

trends suggested by official strategies and reports in 

Romania, on the one hand, and to what extent the private 

health sector is a viable alternative to the public one, by 

analysing the demand for private inpatient services, on the 

other hand.  

The research methodology involves both qualitative and 

quantitative analysis. The qualitative approach is based on 

the descriptive analysis comparing the public and private 

health sectors in terms of physical and human capacities and 

occupancy. The quantitative approach investigates the 

correlation between wealth and occupancy in the private 

health sector using regression models. We provide evidence 

concerning the impact of wealth over the dynamics of 

private hospitals. The impact of wealth implies, among 

others, that if the income of individuals is higher, so is the 

spending for private health service. In addition, the poor 

quality of public health services may be an explanation for 

increasing demand for private health services. Efforts to 

improve the efficiency of public health expenditures unveil 

the currently poor quality of public health services. Given 

that efficient spending means not only complying with 

budget constraints, but also providing qualitative public 

health services, one can argue that cost-effectiveness policy 

measures are a symptom of low quality services in the health 

public sector.  

The paper is original in that previous studies conducted 

on the Romanian health system only deal with a descriptive 

analysis of public policies, whereas the present study 

focuses on the interplay between the public and private 

health sectors. We extend the mainstream approach, which 

associates low efficiency in the public health sector with 

insufficient financial resources allocated through public 

budgets. Thus, we highlight the quality of public health 

services as an indicator of efficiency. We argue that the 

reduction in the occupancy degree in public hospitals 

explains the need to increase the efficiency of public health 

expenditures, and it represents one way to reform the public 

health sector. At the same time, it may be an indicator of 

poor quality services in the public health sector. Considering 

the private health sector as an alternative to the public health 

sector, the increasing demand for private health services can 

be cumulatively explained by the poor quality of public 

health services and by the increased levels of wealth. In 

other words, evidence shows that both poor quality of public 

health services and increased wealth lead to shifting demand 

for health services from the public sector to the private one, 

despite effort to render the public health sector more 
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efficient. We investigate how investment in physical 

infrastructure and the size of medical staff in the private 

health sector are correlated with wealth increase. We 

additionally investigate how the increase in the occupancy 

degree in private hospitals, which is a proxy for demand for 

private health services, is correlated with the quality of 

services provided by public hospitals and with population 

wealth.  

 
Literature Review 
 

The extant literature in the field of health economics 

shows that health is both human capital and input to 

produce other forms of human capital. The impact of 

health care on the individual’s capabilities and skills had 

already been a concern of economic research before Arrow 

(1963), who studied the industry of medical services. The 

human capital theory was starting to assert a new approach 

in economics, and health, along with education, was 

among the determinants of increase in personal incomes. 

According to Schultz (1961), health services and their 

impact on life expectancy are among the factors 

influencing both the quantity and the quality of human 

resources. Becker (1993, 2007) considers that investment 

in health is as important as investment in education, and is 

emphatic about the complementarity between health, on 

one hand, and education and the other components of 

human capital, on the other hand (Kunstova & Potancok, 

2013; Dover et al., 2019). 

Physiological and cognitive development begins at birth 

– therefore, health status is important from early childhood. 

Investment in human capital should start from very early 

ages, as the formation of human capital is influenced by the 

health system (Arthur, 2019; Bleakley, 2010).  

One of the most practical contributions in laying the 

foundations of the health capital concept belongs to 

Grossman (1972). The author argues that each individual 

possesses a certain stock of health, which depreciates with 

age and requires investment to be preserved, similarly to 

investment in physical capital1. Wealthier people tend to 

invest more in their own health (Babiarz et al., 2013; 

Michaud & Soest, 2008; Habibov et al., 2019, Yilmazer & 

Scharff, 2014). The correlation between wealth and health 

is explained by the fact that healthier people positively 

affect the level of income and high levels of income 

positively affect the level of health (Bleakley, 2010), 

therefore a two-way determination is suggested . Knowles 

& Owen (1995) prove that there is a stronger relationship 

between income per capital and health capital than 

between income per capita and educational human capital. 

Hartwig (2010) argues that there might be a positive 

correlation between human capital accumulation in the 

form of health on economic growth, but that empirical 

evidence is mixed. On the contrary, other studies argue that 

                                                           
1 Unlike the previous approaches of the health capital concept, the 

Grossman model highlights the distinctiveness of health capital in that its 

dimension affects the period of time during which the individual can 
become productive, while the stock of knowledge (i.e. the other 

components of human capital) only influences the individual’ capacity to 

be productive. One of the predictions of Grossman’s model is that there is 
a positive correlation between wage rates and consumer’s demand for 

health and medical care.  

health is rather determined by institutional changes 

(political and economic) than by wealth increase 

(Acemoglu & Robinson, 2012; Acemoglu et al., 2014; 

Antonio et al., 2019). 

The literature in the field has mainly investigated the 

existing correlations between health and labour market 

indicators such as: the impact of welfare schemes and of 

private insurance on incentives to work (Moffit & Wolfe, 

1992; Moffit & Wolfe, 1993), the influence of different 

measures of health on labour supply, particularly on the 

decision to retire (Bound, 1991), the consequences of self-

employment on health (Rietveld et al., 2015; Yoon & 

Bernell, 2013). Also, the literature shows evidence for the 

positive correlation of health with life expectancy and 

economic growth2 (Bloom & Canning, 2000; Bloom & 

Canning, 2010; Bloom et al., 2004). 

During the last two decades, investment in health 

capital has been analysed from the perspective of its 

macroeconomic implications, i.e. as a factor of 

development. Several studies have identified health as a 

determinant of increase in the quantity and quality of 

human capital, therefore as a source of development 

(Bleakley, 2010; Lee et al., 2007; Bloom et al., 2004). The 

increase in wealth and the development of the health 

system will ultimately generate better economic 

performances. Research and development will also 

increase concomitantly with labour productivity, the 

retirement age, investment in human capital and savings, 

as outcomes of longer life expectancy and longer working 

life (Cylus et al., 2018). Hence, both theoretical and 

empirical research is making progress in demonstrating 

that health generates economic prosperity (Barro, 1996). 

This understanding has influenced health policies, 

especially in the European Union. Thus, health financing 

goes beyond the mere purpose of enhancing accessibility 

through public health services, and becomes source of 

economic growth (Bloom et al., 2004, Savedoff et al., 

2012, Ginevicius et al., 2018). Although it is assumed that 

there is a direct relationship between public health 

expenditures and the positive effects associated to such 

expenditures, the existing studies indicate that this 

relationship is not linear (OECD 2010; Joumard et al., 

2010). Under these conditions, the analysis of the 

efficiency of the public health sector recommends its 

reformation in order to avoid unnecessary or exaggerated 

expenditures (European Commission, 2013; OECD, 2018; 

OECD, 2019). 

 The efficiency of the health system in general, and of 

hospitals in particular, can be assessed, among others, in 

terms of cost-effectiveness.(Siverskog & Henriksson, 

2019; Longo et al., 2019). Cost-effectiveness measures 

involve reducing hospital unit costs, with reducing the 

                                                           
2 We have been witnesses to improvements in life expectancy and the 

quality of life, according to the 2030 Agenda for Sustainable 

Development. Goal 3 on the Agenda for Sustainable Development 
established by the United Nations Development Programme refers to 

good health and well-being. From this perspective, health is both 

outcome and indicator of sustainable development. Despite the progress 
made to promote health and prosperity, there still remains a 31-year 

discrepancy between the countries with the shortest and longest life 

expectancies. In addition, every two seconds someone aged 30 to 70 years 
dies prematurely from non-communicable diseases: cardiovascular 

disease, chronic respiratory disease, diabetes or cancer (UNDP). 
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number of beds being a specific measure (Jacobs & 

Dawson, 2003). Variables used as efficiency criteria within 

the present study, such as length of stay and bed occupancy 

and costs have been previously analysed by Gaynor & 

Town (2011), Longo et al. (2019), Tsitsakis et. al. (2017), 

Kounetas & Papathanassopoulos (2013), Kuntz et al. 

(2007). In the public health sector, these indicators, along 

with the number of beds and size of medical staff are 

determined by government decision, in line with current 

strategies. The decrease in the length of stay has been 

found to be a good measure to improve hospital total factor 

productivity (Karman & Roesel, 2017). In private 

hospitals, reduced length of stay and higher occupancy are 

indicators of higher profitability (Villa & Kane, 2013). 

Quality of health services is expressed using mortality, 

emergency readmissions, patient reported outcome, and 

patient satisfaction (Longo et al, 2017). 

Similar studies to the present one, comparing public 

and private hospitals, were performed for Greece and 

China. Findings show that private hospitals in Greece are 

smaller, have lower patient occupancy and lower staffing 

rates in terms of nursing activity. However, the study 

solely focused on cost-efficiency, and the results indicate 

better cost-efficiency in the public sector (Konidilis et al., 

2011). The Chinese study reveals that average length of 

stay is negatively associated with technical efficiency, 

whereas bed occupancy rate and annual visits per doctor 

are positively associated with technical efficiency (Jing et 

al., 2020). In order to improve the efficiency of public 

hospitals, the following are recommended: focusing on 

improving the management standards, determining a 

rational personnel structure and reduction of 

hospitalisation expenses, and the suggestions for private 

hospitals are: expanding their scale through restructuring, 

mergers, acquisitions, shortening average length of stay 

and increasing bed occupancy.  

Designing composite indicators including wealth and 

health has been a current concern both for research and 

public policy purposes, starting with the Human 

Development Index, with income per capita and life 

expectancy components. Other health indices with wealth 

components or, conversely, wealth indices with health 

components, have been designed and discussed by Meijer 

et al. (2011), Hohmann & Garenne (2010), Delhey & 

Steckermeier (2016) and Fielding & Torres (2009). 

 

Institutional Context 

 

The Romanian health system is a social health insurance 

system that follows the revised modified Bismarck model, 

with influences from both the Semashko and Beveridge 

models (Barliba & Sinitchi 2018). Although steps have been 

made towards its decentralisation, it remains a highly 

centralised system, which is mainly a result of its socialist 

experience. The Ministry of Health and District Public 

Health Authorities are the authorities at the level of central 

and local administration, respectively. The National Health 

Insurance House manages the social health insurance 

system. A National Authority for Quality Management in 

Health Care was established in the process of health system 

decentralisation. The current organization has been in place 

since 1999 (Vladescu et al., 2016). 

According to health insurance regulations, the entire 

active population has to contribute to the health insurance 

fund. In fact, on average about 86 % of the population pays 

the social health insurance contributions, and is, therefore, 

covered. While the insured benefit from a comprehensive 

benefits package, those not paying social health insurance 

contributions only benefit from a minimum package of 

services. Such benefits cover communicable diseases, care 

during pregnancy and life-threatening emergencies 

(Vladescu et al., 2016).  

The Romanian health system is characterized by urban-

rural inequities in terms of access to health services 

(European Commission, 2017), which was addressed in the 

Health Strategy (Ministry of Health, 2016). This weakness 

reveals the need to reconsider workforce and access to 

medicines (European Commission, 2017). Since 2012, the 

report on the Euro Health Consumer Index has shown that 

the reformation of the Romanian health system cannot 

evolve unless the wages of medical staff reach a decent 

level. Currently, the private sector generates additional 

benefits for the medical staff, but such benefits are not 

enough for the public health sector to function properly 

(Stanciu, 2013). Recent systematic increases in the wages of 

the medical staff have dealt with this issue. Better access to 

health services leads to higher costs, therefore multiple 

attempts have been made to reform the system using 

efficiency criteria and cost-saving measures (claw-back 

mechanisms for drug manufacturers and the introduction of 

co-payment for the population). Despite increasing life 

expectancy and declining mortality rates, Romania still 

ranks one of the last places in the European Union in such 

matters. For instance, life expectancy in Romania is 75.6 

years, while the European Union average is 80.9 years 

(Vladescu et al., 2016). Nevertheless, the global perception 

of the Romanian population reveals good levels of their 

health status (European Commission, 2017). The most 

alarming trends pertain to increasing numbers of HIV/AIDS 

diagnoses and falling immunization rates. Moreover, 

Romania has the lowest health expenditure as a share of 

gross domestic product (GDP), revolving around 5% 

(Vladescu et al., 2016). This is in spite of the big efforts to 

increase budget spending on health in the last decades. 

However, spending per capita remains insufficient for 

providing good health services and public resources are 

inefficiently used (European Commission, 2017).  

Data on the Romanian health system is fragmented and 

duplicated. However, the existing data indicate that the total 

health expenditure is mainly financed by the National Health 

Insurance Fund (67 %), out-of-pocket payments (19 %), 

state and local budget (9 % and 3 %, respectively), voluntary 

health insurance 0.1 % and other sources (parallel health 

systems, external sources of funds, national insurance fund 

for work accidents and occupational diseases, and voluntary 

and charitable financing). Informal payments are a 

component of out-of-pocket payments, but accurate data 

have not been reported (Abrokwah et al., 2019; Nosratnejad 

et al., 2016; Vladescu et al., 2016). 

The health reform includes measures to strengthen 

primary and community care, and to concomitantly reduce 

expenses with specialised and inpatient care. The need for 

increasing effectiveness in the health care system comes 

from la reduced productivity and increased costs (Lashgari 
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et al., 2013). Decreasing orientation towards inpatient care 

has been a public health concern in other countries as well 

(Elek et al., 2019). To achieve this goal, hospital services are 

reimbursed within a certain determined limit of beds. Acute 

beds fell by more than psychiatric beds; by contrast, nursing 

and elderly homes underwent a positive trend. Therefore, the 

public sector has experienced a decrease in the number of 

hospitals and beds. As for the average length of 

hospitalisation, it dropped from 11.4 days in 1990 to 6.3 

days in 2013 (which is also the European Union average), 

while the bed occupancy rose from 68 % in 1990 to 73 % in 

2013. This improvement in hospital indicators was 

accompanied by an increase in the share of day cases. The 

opposite trend took place in the private sector – the number 

of private hospitals and beds rose. Due to this opposite trend, 

the total number of hospitals increased on the whole. 

Despite all these measures, primary care is underused, 

while hospital services are overused. To sum up, the basis of 

care should be represented by community and primary care. 

These two should be the gatekeepers of outpatient and 

inpatient care, which should be rationalized (Vladescu et al., 

2016). 

In Romania, the number of doctors and nurses is lower 

than in other European Union countries. The deficit has been 

generated by emigration (especially after the accession to 

the European Union) and by the relatively low wages 

received by medical staff. A particular deficit is noticed in 

primary care, where only a quarter of the total number of 

doctors are specialised in family medicine, as compared to 

the European Union average of roughly one third. Among 

the measures taken to halt the migration of medical staff, the 

following are worth being mentioned: benefits for doctors 

working in rural areas and several wage increases (Vladescu 

et al., 2016).  

 
Methods 

 

The approach is twofold: the first part is a descriptive 

analysis that compares the public and the private health 

sector in terms of physical and human capacities and 

occupancy, while the second part is meant to investigate the 

correlation between wealth and occupancy in the private 

health sector. 

The following two hypotheses are formulated: 

Hypothesis 1 – The reduction in the occupancy degree in 

public hospitals explains the need to increase the efficiency 

of public health expenditures and represents one way to 

reform the public health sector; Hypothesis 2 – The increase 

in the occupancy degree in private hospitals is negatively 

correlated with the quality of services provided by public 

hospitals, but positively correlated with population wealth. 

For the first part of the analysis several indicators were 

designed in order to create an image of the private health 

sector: hospital beds, patients, medical staff and length of 

hospitalisation in both the public and private sector. 

The image of the trend was obtained by creating time 

series for private hospital beds (PHB) (as a ratio between the 

number of beds in private hospitals and the total number of 

beds), private medical staff (PMS) (as a ratio between the 

medical staff in private hospitals and the total medical staff), 

patients in private hospitals as a share of total patients in 

hospitals (PP), length of hospitalisation in public hospitals 

(LHPb) (as a ratio between the total number of 

hospitalisation days and the number of patients in public 

hospitals), length of hospitalisation in private hospitals 

(LHPv) (as a ratio between the total number of 

hospitalisation days and the number of patients in private 

hospitals), occupancy of public beds (OPbB) (as a ratio 

between the total number of hospitalisation days and the 

number of beds in public hospitals), occupancy of private 

beds (OPvB) (as a ratio between the total number of 

hospitalisation days and the number of beds in private 

hospitals), number of patients per doctor in public hospitals 

(PPbD) (as a ratio between the total number of patients and 

the number of doctors in public hospitals) and number of 

patients per doctor in private hospitals (PPvD) (as a ratio 

between the total number of patients and the number of 

doctors in private hospitals). These data were collected from 

the data base of National Institute of Statistics (National 

Institute of Statistics 2005–2018). PMS and PHB are 

mathematically defined in a similar manner, but they are 

essentially different, mainly because a doctor can work both 

in the public and the private sector, so double counting may 

have occurred in PMS, whereas beds in hospitals are 

counted once. In order to compare the means for PHB and 

PP, as well as for OpbB and OpvB, Student test was used. 

For the second part of the analysis, a number of four 

independent variables were selected in order to describe 

wealth.  Two other dependent variables were used to reflect 

the private health sector performance in Romania, during the 

2004–2017 period, as proxies for the impact of wealth on 

the development of the private health sector. 

The four independent variables are described below:   

 Mean years of schooling (MYS), defined as the 

average number of years of education received by people 

ages 25 and older, converted from education attainment 

levels using official durations of each level (UNDP, 2018a). 

 Life expectancy index (LEI), defined as the life 

expectancy at birth expressed as an index using a minimum 

value of 20 years and a maximum value of 85 years (UNDP, 

2018b). 

 Income Index (II), defined as GNI per capita (2011 

PPP International $, using natural logarithm) expressed as an 

index using a minimum value of $100 and a maximum value 

$75,000 (UNDP, 2018c). 

 Domestic private health expenditures (DPHE), 

which was calculated as follows: 

DPHE=GDP in billion EUR × % Current Health 

expenditure as percentage of GDP ×% DPHE              (1) 

 (%DPHE is calculated as the difference between 

Domestic health expenditure as percentage of current health 

expenditure and Domestic general government health 

expenditure as percentage of current health expenditure). 

Briefly, the indicator DPHE estimates the amount in billion 

EUR paid by the private sector for medical services 

(National Institute of Statistics, 2019; National Bank of 

Romania, 2018; World Health Organisation, 2018). 

The two dependent variables are specified below:  

 Private Hospital Beds in total % (PHB), defined as 

a ratio between the number of beds in private hospitals and 

the total number of beds in all hospitals in Romania for 

every year between 2004 and 2017 (National Institute of 

Statistics, 2005–2018).  
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 Private Medical Staff in total% (PMS), defined as a 

ratio between the total number of doctors in the private 

hospitals and the total number of doctors in all hospitals in 

Romania for every year between 2004 and 2017 (National 

Institute of Statistics, 2005–2018). 

The difficulty related to the data collection phase was 

the inexistence of a value for DPHE for the year 2017. The 

only data source available discloses values until 2016. 

Considering the fact that data were available for all the other 

variables for the year 2017, and given that DPHE is a strong 

explanatory factor for the development of the private health 

sector, its value for the year 2017 was estimated. More 

precisely, the mean of %DPHE is 21.42 % of Domestic health 

expenditure, which was calculated over the 14 years. Using 

the value of the GDP for year 2017, i.e. 187.5 billion, and the 

Current health expenditure 5.1 % of GDP, we obtained the 

value for DPHE for 2017 to be 2.0482 billion EUR.  

The data for the 6 variables is presented in Table 1.  

Table 1 

Values for PMS, PHB, MYS, LEI, II and DPHE between 2004 and 2017 
 

Year PMS in total % PHB in total % MYS LEI II DPHE billion EUR 

2004 10.77 0.38 9,9 0.79 0.74 0.84 

2005 10.66 0.45 10.1 0.80 0.74 0.85 

2006 11.67 0.57 10.3 0.80 0.76 1.00 

2007 13.40 0.69 10.5 0.81 0.77 1.13 

2008 15.05 0.81 10.6 0.82 0.78 1.32 

2009 16.91 0.99 10.6 0.82 0.78 1.34 

2010 21.12 2.09 10.7 0.83 0.77 1.43 

2011 21.64 2.76 10.8 0.83 0.78 1.53 

2012 23.70 3.22 10.9 0.84 0.78 1.45 

2013 25.93 3.88 10.9 0.84 0.78 1.56 

2014 25.98 4.38 10.9 0.84 0.79 1.59 

2015 37.66 5.04 10.9 0.85 0.80 1.73 

2016 37.73 5.27 11 0.85 0.80 1.85 

2017 37.20 6.41 11 0.85 0.81 2.04 
 

The first step was to build a regression model between 

the four independent variables, on one hand, and each of the 

dependent variables (2 regression models). However, the 

multicollinearity effect occurred.  

Subsequently, simple linear regression models were 

generated between each of the four independent variables 

and the two dependent variables. More exactly, eight 

resulting regression models were generated between PHB 

and PMS, respectively, as endogenous variables, and each of 

the following exogenous variables: MYS, LEI, II and 

DPHE, following the equation below: 
 

Y= α0+ α1Xi+εi               (2) 
 

Eventually, the influence of the four independent 

variables was cumulated into a newly-designed composite 

indicator – Wealth-Health Index (WHI), and the dependent 

variables used were PHB and PMS. This indicator was built 

in order to picture the combined impact of the four wealth-

health indicators, which were assigned equal shares within 

the model. The resulting indicator is described below: 
 

,                (3) 
 

where  is each of the four independent variables MYS, II, 

LEI, DPHE. 

The linear regression model between the PHB and WHI 

is described by the equation:  
 

PHB= α0+ α1WHIi+εi              (4) 
 

The regression linear model between the PMS and WHI 

is described by the equation: 
 

PMS= α0+ α1WHIi+εi               (5) 

The data analysis and the descriptive statistics for the 

variables concerning the private health sector were made 

using Microsoft Excel and SPSS. The SPSS software was 

used in order to enlarge the sample by bootstrapping. Since 

only 14 values are available for each variable, between 100 

and 1000 samples were made for each regression model 

tested. Both linear and logarithmic regression models were 

tested in the course of the analysis. In addition, the 

correlations between MYS, LEI, II and DPHE were checked 

using Pearson.  

 
Results 
 

A qualitative analysis of the public and private health 

sector in Romania 
 

During the period 2004–2017, the Romanian private 

health sector experienced significant changes. This is 

revealed by the evolution of both PHB and PMS. Such 

changes reflect a transition from a highly centralised public 

health sector towards a mixed system accommodating a 

strong growth of the private health sector. The two 

indicators were selected as critical elements for the operation 

of the health system. The evolution of PHB and PMS is 

pictured in Figure 1.  
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Figure 1. The Evolution of PHB and PMS during 2004–2017 
 

During the investigated time span, both PHB and PMS 

followed an ascending trend over the entire period. PHB 

increased 16.6 times (from 0.38 % in 2004 to 6.41 % in 

2017), while PMS increased only 3.45 times (from 10.77 % 

in 2004 to 37.2 in 2017). Such a difference may be 

explained by the fact that doctors are hired under part-time 

contracts or under fee-per-service collaboration contracts, 

while the same doctors work in the public sector, as well. 

In absolute terms, the total medical staff rose by 21 % (i.e. 

an increase from 48150 doctors in 2004 to 58583 doctors 

in 2017). We may conclude that PMS increased only 3.45 

times for the above mentioned reason. 

The response of the physical infrastructure (i.e. beds) 

in the private sector is still weak in terms of weight as 

compared to the evolution of the medical staff. Even if the 

PHB grew exponentially, it still represents barely 6 % of 

the total beds in hospitals, while the PMS is almost 40 % 

of medical employees. Another empirically-explained 

argument is that PHB rose from less than 1000 beds in 

2004 to almost 10000 beds in 2017. Meanwhile, the public 

hospital beds fluctuated, following a decreasing trend 

during the same period (the number of beds in 2004 was 

140406, it reached a minimum of 124667 in 2011, and it 

then grew at 131337 in 2017). This evolution confirms the 

development of private hospitals and may explain the need 

for reforming public hospitals. 

Another critical part of the analysis is to test whether 

there is a strong correlation between PHB and PP, as can 

be seen in Figure 2. The data analysis reveals that both 

variables had an exponential increase. However, there is a 

large gap between the evolutions of the two variables. This 

large gap has two explanations: first, the reduction in the 

total number of beds, explained mainly by the reduction in 

the number of public beds; and second, the increase in the 

number of patients in private hospitals.  
 

 

Figure 2. The Evolution of PHB and PP during 2004–2017 

 

Using Student test (Table 2), it was found that PHB is 

significantly higher than PP, with a probability higher than 

99 %. Equally noteworthy is the correlation coefficient of 

99.2 %. 
Table 2 

t-Test: Paired Two Sample for Means: PHB-PP 
 

  PHB PP 

Mean 2.64 2.19 
Variance 4.32 2.58 

Observations 14 14 

Pearson Correlation 0.99 
 Hypothesized Mean Difference 0 

 df 13 

 t Stat 3.18 
 P(T<=t) one-tail 0.00 

 t Critical one-tail 1.77 

  

Another descriptive component of the research is the 

comparative analysis of the evolution of the length of 

hospitalisation in public (LHPb) and private hospitals 

(LHPv), respectively (Figure 3). We found that the length 

of hospitalisation in the public sector decreased, while the 

length of hospitalisation in the private sector increased. 

The two variables converge towards a common value, 

which is close to the European Union average (6.3 days). 

These findings reveal a better management in both public 

and private hospitals, albeit for different reasons. Public 

hospitals try to meet the requirements set out in strategies, 

i.e. decreasing LHPb as a cost-saving measure, due to 

budget constraints. The length of stay in the private sector 

has increased as the demand for private health services 

increases, on one hand, and for entrepreneurial reasons, on 

the other hand. 
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Figure 3. The Evolution of LHPb and LHPv During 2004–2017 

 

In order to measure cost effectiveness and the extent of 

reform in the public health sector, we used bed occupancy. 

During the period 2004–2017, OPbB dropped, as required 

by the National Health Strategy (Ministry of Health, 2016). 

More precisely, strategy recommends for medical services 

to be rather placed in primary and community care, rather 

than in outpatient and inpatient units. 

Table 3 

The evolution OPbB and OPvB during 2004–2017 
 

Year OPbB OPvB Year OPbB OPvB 

2004 303.74 187.34 2011 274.20 157.21 

2005 301.01 203.83 2012 264.77 151.80 

2006 290.69 197.41 2013 259.50 131.10 

2007 290.11 211.07 2014 248.21 141.02 

2008 297.76 217.58 2015 244.54 149.26 

2009 289.06 190.65 2016 238.62 170.04 

2010 289.04 168.07 2017 224.08 142.53 
 

As can be seen in Table 3, bed occupancy in private 

hospitals (OPvB) is much lower than bed occupancy in 

public hospitals (OPbB). The values of OPbB constantly 

decreased despite the fact that the number of public beds 

decreased. Actually, during the investigated period, OPbB 

decreased by 25 % (from 303 days in 2004 to 224 days in 

2017), while the public beds decreased by 10 % (from 

140406 beds in 2004 to 131337 beds in 2017) and the 

number of patients also decreased by 25 % (from 5299573 

in 2004 to 3975498 in 2017). This evolution may be the 

expression of the reforming process through which public 

hospitals are going through, being determined by the need 

to increase the efficiency of public health expenditure, but 

also, partially, by patients’ choice of private hospitals. This 

last remark is confirmed by the evolution of both PHB and 

PP, as shown above. OPvB largely fluctuated, mainly due 

to the exponential growth of the number of private hospital 

beds. Comparing OPbB and OPvB, one can notice the 

overoccupancy in public hospitals. Using Student test, a 

large difference between OPbB and OPvB was identified, 

i.e. 100 days per bed, as can be seen in Table 4. 

Table 4 

t-Test: Paired Two Sample for Means: OPbB-OPvB 
 

 
OPbB OPvB 

Mean 272.52 172.78 

Variance 670.14 807.83 

Observations 14 14 
Pearson Correlation 0.78 

 Df 13 

 t Stat 20.61 
 P(T<=t) one-tail 1.3E-11 

 t Critical one-tail 1.77 

  

The quality of medical services can be investigated 

using the number of hospitalised patients per doctor. The 

number of hospitalised patients per doctor is much higher 

in the public sector (PPbD) than in the private one (PPvD). 

The comparative analysis reveals that the number of 

patients in the private sector follows an ascending trend, 

while the one in the public sector follows a descending 

trend. The latter could, again, be explained, by the efforts 

made to render the medical activity efficient. The need to 

diminish the workload per doctor is also explained by the 

fact that, after a certain threshold, an overloaded doctor is 

less likely to provide quality services. To conclude, the 

data show that there is a 10-time difference between the 

two sectors: doctors in the public sector are ten times more 

loaded with patients than in the private sector. Unlike the 

comparison of length of hospitalisation, where a certain 

convergence was noticed, there is a huge gap in terms of 

overloaded medical staff between the public and the 

private sector. This gap can be a source of explanation for 

the differences in quality of services in the two sectors. 

The evolutions are presented in Table 5 and Figure 4. To 

sum up, the need for reforming the public health sector is 

reflected by the improvements already made in the period 

2004–2017. However, there is still room for improvement, 

and this opportunity is grabbed by the private health sector. 
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Table 5 

The Evolution of PPbD and PPvD During 2004–2017 
 

Year PPbD PPvD Year PPbD PPvD 

2004 123.36 3.47 2011 110.15 9.913 

2005 125.53 4.85 2012 106.76 10.44 

2006 125.67 4.66 2013 109.31 9.71 

2007 124.09 4.96 2014 102.34 10.28 

2008 124.90 5.36 2015 116.64 7.60 

2009 126.50 6.51 2016 111.91 8.95 

2010 121.61 9.25 2017 108.06 9.31 
 

 

 
 

Figure 4. The Evolution of PPbD and PPvD During 2004–2017 
 

 

 

 

 

The Wealth-Health Index and the Private Health Sector: 

a Quantitative Analysis 
 

Using the following four variables – MYS, LEI, II and 

DPHE for Romania, we built a composite index showing the 

level of wealth and health – WHI. Due to the strong correlations 

found between the above-mentioned four independent variables 

when they are simultaneously introduced in a regression model, 

the effect of multicollinearity appears even for log models. In this 

case, the estimation of the parameters becomes even contrary to 

expectations, although the models are valid and the parameters are 

significant for high probabilities, as can be seen in Table 6. Thus, 

the regression model with the four independent variables and the 

two dependent variables is rejected.  

 

Table 6 

Correlations: MYS, LEI, II, DPHE Billion EUR 
 

 MYS LEI II DPHE billion EUR 

MYS 

Pearson Correlation 1 .96** .93** .93** 

Sig. (2-tailed)  .00 .00 .00 

N 14 14 14 14 

LEI 

Pearson Correlation .96** 1 .93** .96** 

Sig. (2-tailed) .000  .00 .00 

N 14 14 14 14 

II 

Pearson Correlation .93** .93** 1 .97** 

Sig. (2-tailed) .000 .00  .00 

N 14 14 14 14 

DPHE billion EUR 

Pearson Correlation .93** .96** .97** 1 

Sig. (2-tailed) 

N 

.00 

14 

.00 

14 

.00 

14 

 

14 

**. Correlation is significant at the 0.01 level (2-tailed). 
 

 

The linear regression models between PHB and PMS, 

respectively, and all four independent variables MYS, LEI, 

II and DPHE explains the variation of PHB in a proportion 

of 96.8 % and the variation of PMS in a proportion of 95.3 

%. 
  

PHB =α0+ α1MYSi+ α2LEIi+ α3IIi+ α4DPHEi+εi                  (6) 

PMS =α0+ α1MYSi+ α2LEIi+ α3IIi+ α4DPHEi+εi                  (7) 
 

However, considering the multicollinearity shown by 

rapidly dropping eigenvalues and exponentially growing 

Condition Index, we considered adequate to build simple 

linear regression models to determine the influence of each 

of the four variables on the two analysed dependent ones. 

Besides, it is not within the scope of this research to 

estimate the future evolution of the indicators depicting the 

private sector, but only to demonstrate the intensity and the 

direction of the correlations. Such prediction is a research 

concern that will be dealt with in a future endeavour. 

We build eight simple linear regression models 

between PHB and PMS, respectively, as endogenous 

variables, and each of the following variables: MYS, LEI, 

II and DPHE, as described by equation (2), where α0 is 

negative and α1 is positive. The four variables explain the 

variation of PHB and PMS in a range starting from 84 % 

up to 93 %. 

In order to picture the combined impact of the four 

wealth-health indicators, we propose a new composite 

indicator reflecting the wealth-health status, WHI: 
 

,                                        (8) 
 

where  is each of the four independent variables 

MYS, II, LEI, DPHE.  

The four variables were assigned equal shares within 

the model. In our opinion, a hierarchy of the four variables 

cannot be made, all of them being equally important within 

the model. The values of the WHI are shown in Table 7. 
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Table 7 

The Evolution of WHI During 2004–2017 
 

Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

WHI 3.07 3.13 3.22 3.31 3.38 3.39 3.43 3.49 3.50 3.52 3.54 3.57 3.63 3.68 

 

Table 8 

Essential Diagnostic Statistics for the Built Models 
 

Model Adj R sq F Prob F DW stat HAC/BPG Prob. F (BPG) 

PMS-II 0.76 44.01 2.41E-05 0.90 0.13 0.72 

PMS - LEI 0.87 89.14 6.64E-07 0.85 5.39 0.03 

PMS - MYS 0.68 29.55 0.000151 0.56 0.44 0.51 

PMS - DPHE 0.87 91.54 5.76E-07 1.08 0.53 0.47 

PMS - WHI 0.81 56.56 7.03E-06 0.77 0.04 0.84 

PHB - II 0.73 36.90 5.55E-05 0.46 0.00 0.93 

PHB - LEI 0.88 100.85 3.42E-07 0.40 0.07 0.79 

PHB - MYS 0.68 28.97 0.000164 0.33 0.03 0.86 

PHB - DPHE 0.86 81.48 1.07E-06 0.43 0.78 0.39 

PHB - WHI 0.80 53.90 8.95E-06 0.34 1.15 0.30 

 
 

The linear regression model between the PHB and 

WHI is described below:  

 

PHB=-32.56+10.3WHI                                       (9) 
 

The variation of the PHB is explained by this model in 

a proportion higher than 80%. The model is valid with 

almost 100% probability, the coefficients are significant 

from a statistical point of view, and by applying the linear 

regression model hypotheses it was found out that they are 

validated.   

The estimation for  using bootstrapping is 10.3, 

which means that an increase in WHI by 1 unit will result 

in a 10 % growth of PHB. 

The regression linear model between the PMS and 

WHI is described below: 
 

PMS=-146.02+49.19WHI             (10) 
 

The variation of the PMS is also explained by this 

model in a proportion higher than 80 %. The model is valid 

with almost 100 % probability, the coefficients are 

significant from a statistical point of view, and by applying 

the linear regression model hypotheses it was found out 

that they are validated.   

The estimation for  using bootstrapping is 49.19, 

which means that an increase in WHI by 1 unit will result 

in a 49.19 % growth of PMS. 

The huge difference between the coefficients of these 

two regression models is coming mainly from the fact that 

the doctors in private sector are not full-time employees.  

A synthesis of the essential diagnostic statistics for the 

built models is presented in Table 8. 

We tested the hypotheses of the ten simple linear 

regression models, and we notice: 

1. Error homoscedasticity – applying the Breusch-

Pagan-Godfrey test, the null hypothesis is checked, the 

error variance is constant. This hypothesis is accepted for 

all the ten models. 

2. Error normality – applying the Jarque-Bera test, we 

can assert that errors are normally distributed, which is true 

for all the ten models. However, there are limitations 

regarding the testing of this hypothesis especially due to 

the reduced sample size. 

3. Error autocorrelation – applying the Breusch-

Godfrey Serial Correlation LM Test, we accept the null 

hypothesis according to which errors are not 

autocorrelated. Although this hypothesis is checked for all 

the ten models, there is a clear distinction between PHB 

and PMS models: all PMS models do not have 

autocorrelated errors starting with the 1st lag. The only 

exception is the PMS model as a function of MYS, where 

the null hypothesis is checked starting with the 2nd lag. On 

the other hand, for the PHB models this hypothesis is 

checked starting with the 4th lag. Exceptions are the PHB 

models as functions of LEI and DPHE, respectively, where 

the hypothesis is checked starting with the 3rd lag, and with 

the 5th lag, respectively. 

 

Discussion 
 

Based on the research results, each of the two 

hypotheses is validated as shown below. 

The length of hospitalisation constantly increased in 

private hospitals, while it decreased in public hospitals. 

The two evolutions converge towards the same value, 

between 6 and 7 days. Such trend reflects the steps made 

towards a more efficient public health sector. Although the 

occupancy of public beds constantly decreased, there is 

still an average gap of 100 days per bed between the public 

sector and the private one. It results there is overoccupancy 

of beds in the public health sector. Overoccupancy is not 

explained by the higher length of hospitalisation per 

patient, but rather by the much larger number of patients in 

public hospitals. Gains in efficiency of the public health 

sector are additionally explained by the diminishing of 

both the length of hospitalisation per patient and the 

occupancy degree per bed. However, the number of 

patients per doctor is difficult to be compared across the 

two sectors, because in 2017, the gap between the two 

sectors is almost 12 times higher in the public health 

sector. The existing data show that the public health sector 

experienced an increase in efficiency as the number of 

patients per doctor constantly decreased. Meanwhile, the 

same variable increased in the private health sector.  

The occupancy degree in private hospitals is 

highlighted by the following two variables over time: the 

share of private hospital beds in total hospital beds and the 
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share of private medical staff in total medical staff. Both 

variables increased during the period 2004–2017. The 

share of private hospital beds in total hospital beds 

increased roughly 17 times. The share of private medical 

staff in total medical staff rose almost 4 times. At the same 

time, private hospital beds represent less than 7 % out of 

the total number of beds, although in 2017, the number of 

private hospitals in Romania almost equalised the number 

of public hospitals (National Institute of Statistics, 2005–

2018). It results that private hospitals are endowed with a 

comparatively smaller number of bed than the public ones. 

At the same time, the share of private medical staff in the 

total medical staff represents 40 %. Based on the data, we 

argue that this percentage is highly overestimated, because 

it only reflects an absolute value (number of doctors), but 

not full-time work contracts. More precisely, some of the 

doctors working in the private health sector are employed 

under part-time contracts or under fee-per-service 

collaboration contracts. Furthermore, despite the massive 

immigration of medical staff from Romania, the added 

reported numbers of medical staff from both sectors would 

show a strong increase (National Institute of Statistics, 

2005–2018). In other words, certain doctors are double 

counted in the two sectors. Occupancy in the private health 

sector is also described by the increasing number of 

patients per doctor by almost 3 times during the analysed 

period (National Institute of Statistics, 2005–2018). The 

share of private hospital beds in total hospital beds and the 

share of private patients in total patients increased 

exponentially, but there is a large gap between them. The 

gap can be explained by the reduction in the total number 

of beds, explained mainly by the reduction in the number 

of public beds and by the increase in the number of 

patients in private hospitals. The length of hospitalisation 

in the private health sector increased year by year, reaching 

almost its value in the public health sector. 

The quality of medical services in the public health 

sector is inferior to the one in the private medical sector, 

despite the recent efficiency improvements and cost 

effectiveness measures. Based on the existing data, it can 

be noticed that the occupancy degree of beds in public 

hospitals is, on average, 100 days higher than in private 

hospitals. Also, the number of patients per doctor in the 

public health sector is almost 12 times higher than in the 

private one. Based on the correlations discussed above, we 

defined a new indicator. The WHI, comprising the four 

independent variables, is positively and highly correlated 

with the share of private hospital beds in the total number 

of beds and with the share of private medical staff in total 

medical staff. The values of WHI for Romania indicate 

that, the size of the private health sector grew 

concomitantly with the increase of wealth and health levels 

between 2004 and 2017. There has been a shift of health 

care services consumption predominantly provided by the 

public sector to the private sector. The lower quality of 

health services in the public health sector along with 

increased wealth has generated this shift. Although other 

composite indicators involving health and wealth have 

been previously designed, data limitations for Romania 

make them impossible to be used for the purposes of this 

research. Our findings are in line with those of the research 

carried out in Greece and China (Konidilis et al., 2011; 

Jing et al., 2020). 

 
Conclusions 
 

The Romanian health system has recently undergone 

major changes. Currently, the private health sector is a 

complement to the public health sector, but also a 

competitor. In terms of quality, the private health sector is 

more attractive for patients and brings incentives for the 

reformation process of the public one. 

The paper contributes to the gap of knowledge with a 

specific study on the Romanian health system using the 

newly-designed indicator, WHI. We demonstrate the 

impact of the current status of wealth and health in 

Romania onto the development of the private health sector. 

According to our analysis, an increase in WHI by 1 unit 

will result in a 49.19 % growth of PMS. Wealth generates 

higher investment in the health system, which will lead to 

an increase in the future health of the population, and 

subsequently, in wealth, due to the double determination 

between wealth and health (Bleakley, 2010).  

The main research limitation refers to the inexistence 

of data for DPHE in the year 2017, reason for which its 

value was estimated. Another limitation is that data for the 

health sector go back only 14 years and that values are 

reported on an annual basis. Such fact led to the use of 

bootstrapping.  

The present research can be extended in the direction 

of estimating the future evolution of the investigated 

indicators, including the WHI for the private health sector 

in Romania. The WHI can also be calculated for other 

European Union countries to identify its correlation with 

the development of the private health sector and to draw 

valuable conclusions regarding different health policies 

across countries. 

 
References 
 

Abrokwah, S. O., Callison, K., & Meyer, D. J. (2019). Social Health Insurance and the Use of Formal and Informal Care 

in Developing Countries: Evidence from Ghana's National Health Insurance Scheme. Journal of Development 

Studies, 55(7), 1477–1491. https://doi.org/10.1080/00220388.2017.1414192 

Acemoglu, D., & Robinson, J. A. (2012). Why Nations Fail: The Origins of Power, Prosperity, and Poverty, 1st edn. New 

York: Crown Publishers. https://doi.org/10.1111/dpr.12048  

Acemoglu, D., Gallego, F. A., & Robinson, J. A. (2014) Institutions, Human Capital and Development. Annual Review of 

Economics, 6, 875–912. https://doi.org/10.1146/annurev-economics-080213-041119  

Arrow, K. J. (1963). Uncertainty and the Welfare Economics of Medical Care. American Economic Review, 53(5), 941–973. 
 

https://doi.org/10.1080/00220388.2017.1414192
https://doi.org/10.1111/dpr.12048
https://doi.org/10.1146/annurev-economics-080213-041119


Inzinerine Ekonomika-Engineering Economics, 2020, 31(4), 437–449 

- 447 - 

Arthur, E. (2019). The Effect of Household Socioeconomic Status on the Demand for Child Health Care Services. African 

Development Review-Revue Africaine de Developpement, 31(1), 87–98. https://doi.org/10.1111/1467-8268.12365  

Babiarz, P, Widdows, R., & Yilmazer, T. (2013). Borrowing to Cope with Adverse Health Events: Liquidity Constraints, 

Insurance Coverage and Unsecured Debt. Health Economics, 22(10), 1177–1198. https://doi.org/10.1002/hec.2877  

Barliba, I., & Sinitchi, G. (2018). European Health Systems. Practica Medicala, 3(3), 116–120. 
 

Barro, R. J. (1996). Health and economic growth. Cambridge: Mimeo. https://doi.org/10.3386/w5326 
 

Becker, G. S. (1993). Human Capital: A Theoretical and Empirical Analysis with Special Reference to Education, 3rd edn. 

Chicago: The University of Chicago Press. https://doi.org/10.7208/chicago/9780226041223.001.0001  

Becker, G. S. (2007). Health as Human Capital: Synthesis and Extensions. Oxford Economic Papers-New Series, 59, 379–

410. https://doi.org/10.1093/oep/gpm020  

Bleakley, H. (2010). Health, Human Capital, and Development. Annual Review of Economics, 2, 283–310. 

https://doi.org/10.1146/annurev.economics.102308.124436  

Bloom, D. E., & Canning, D. (2000) The health and wealth of nations. Science, 287(5456), 1207–1209. 

https://doi.org/10.1126/science.287.5456.1207  

Bloom, D. E., & Canning, D. (2010). The health and poverty of nations: from theory to practice. Journal of Human 

Development, 4(1), 47–71. https://doi.org/10.1080/1464988032000051487  

Bloom, D. E., Canning, D., & Jamison, D. T. (2004). Health, Wealth, and Welfare. In Clift, J. (Ed.), Health and 

Development. Why investing in health is critical for achieving economic development goals (pp. 10–15). 

Washington, DC: International Monetary Fund Publication Services. 
 

Bloom, D. E., Canning, D., & Sevilla, J. (2004). The Effect of Health on Economic Growth: A Production Function 

Approach. World Development, 32(1), 1–13. https://doi.org/10.1016/j.worlddev.2003.07.002  

Bound, J. (1991). Self-Reported Versus Objective Measures of Health in Retirement Models. Journal of Human 

Resources, 26(1), 106–138. https://doi.org/10.2307/145718  

Cylus, J., Permanand, G., & Smith, P. C. (2018). Introduction. In Kluge, H., & Figueras, J. (Eds.) Making the economic 

case for investing in health systems. What is the evidence that health systems advance economic and fiscal 

objectives? (pp. 10). Copenhagen: WHO Regional Office for Europe. 
 

Delhey, J., & Steckermeier, L. C. (2016). The Good Life, Affluence, and Self-Reported Happiness: Introducing Life Index 

and Debunking Two Popular Myths. World Development, 88, 50–66. https://doi.org/10.1016/j.worlddev.2016.07.007  

Dover, D. C., & Belon, A. P. (2019). The Health Equity Measurement Framework: A Comprehensive Model to Measure 

Social Inequities in Health. International Journal for Equity in Health, 18, 36. https://doi.org/10.1186/s12939-019-

0935-0 
 

Elek, P., Molnar, T., & Varadi, B. (2019). The closer the better: does better access to outpatient care prevent 

hospitalisation?. European Journal of Health Economics, 20(6), 801–817. https://doi.org/10.1007/s10198-019-

01043-4 
 

European Commission (2013). Investing in Health. Commission Staff Working Document. Available from internet: 

https://ec.europa.eu/health/sites/health/files/policies/docs/swd_investing_in_health.pdf  

European Commission (2017). State of Health in the European Union, Companion Report 2017. Available from internet: 

https://publications.europa.eu/en/publication-detail/-/publication/d16ecda5-cf37-11e7-a7df-01aa75ed71a1  

Fielding, D., & Torres, S. (2009). Health, Wealth, Fertility, Education, and Inequality. Review of Development Economics, 

13(1), 39–55. https://doi.org/10.1111/j.1467-9361.2008.00460.x  

Gaynor, M., & Town, R. J. (2001). Competition in Health Care Markets. In Pauly, M. V., Mcguire, T. G, & Barros, P. P. 

(Eds.), Handbook of Health Economics, Volume 2 (pp. 499–637). Amsterdam: Elsevier B.V.  

Ginevicius, R., Gedvilaite, D., Stasiukynas, A., & Sliogeriene, J. (2018). Quantitative Assessment of the Dynamics of the 

Economic Development of Socioeconomic Systems Based on the MDD Method. Inzinerine Ekonomika-Engineering 

Economics, 29(3), 265–271. https://doi.org/10.5755/j01.ee.29.3.20444 
 

Grossman, M. (1972). On the Concept of Health Capital and the Demand for Health. Journal of Political Economy, 80(2), 

223–255. https://doi.org/10.1086/259880  

Habibov, N., Auchynnikava, A., Luo, R., & Fan, L. D. (2019). Effects of the 2008 Global Financial Crisis on Population 

Health. International Journal of Health Planning and Management, 34(1), E327–E353. 

https://doi.org/10.1002/hpm.2652 

 
 

 

https://doi.org/10.1111/1467-8268.12365
https://doi.org/10.1002/hec.2877
https://doi.org/10.3386/w5326
https://doi.org/10.7208/chicago/9780226041223.001.0001
https://doi.org/10.1093/oep/gpm020
https://doi.org/10.1146/annurev.economics.102308.124436
https://doi.org/10.1126/science.287.5456.1207
https://doi.org/10.1080/1464988032000051487
https://doi.org/10.1016/j.worlddev.2003.07.002
https://doi.org/10.2307/145718
https://doi.org/10.1016/j.worlddev.2016.07.007
https://doi.org/10.1186/s12939-019-0935-0
https://doi.org/10.1186/s12939-019-0935-0
https://doi.org/10.1007/s10198-019-01043-4
https://doi.org/10.1007/s10198-019-01043-4
https://doi.org/10.1111/j.1467-9361.2008.00460.x
https://doi.org/10.5755/j01.ee.29.3.20444
https://doi.org/10.1086/259880
https://doi.org/10.1002/hpm.2652


Mina Fanea-Ivanovici, Marius-Cristian Pana, Mihail Dumitru Sacala, Cristina Voicu. Measuring and Assessing the Wealth… 

 - 448 - 

Hargwig, J. (2010). Is Health Capital Formation Good for Long-Term Economic Growth? - Panel Granger-causality 

Evidence from OECD Countries. Journal of Macroeconomics, 32(1), 314–325. https://doi.org/10.1016/ 

j.jmacro.2009.06.003 
 

Hohmann, S., & Garenne, M. (2010). Health and Wealth in Uzbekistan and Sub-Saharan Africa in Comparative 

Perspective. Economics & Human Biology, 8(3), 346-360. https://doi.org/10.1016/j.ehb.2010.09.002  

Jacobs, R., & Dawson, D. (2003). Hospital Efficiency Targets. Health Economics, 12(8), 669–684. https://doi.org/10. 

1002/hec.758  

Jing, R. Z., Xu, T. T., Lai, X. Z., Mahmoudi, E., & Fang, H. (2020). Technical Efficiency of Public and Private Hospitals 

in Beijing, China: A Comparative Study. International Journal of Environmental Research and Public Health, 17(1), 

art. no. 82. https://doi.org/10.3390/ijerph17010082 
 

Joumard, I., Andre, C., & Nicq, C. (2010). Health Care Systems: Efficiency and Institutions. OECD Economics 

Department Working Papers No. 769. Available from internet: https://read.oecd-ilibrary.org/economics/health-care-

systems_5kmfp51f5f9t-en#page1 
 

Karman, A., & Rosel, F. (2017). Hospital Policy and Productivity - Evidence from German States. Health Economics, 

26(12), 1548–1565. https://doi.org/10.1002/hec.3447  

Kondilis, E., Gavana, M., Giannakopoulos, S, Smyrnakis, E., Dombros, N., & Benos, A. (2011). Payments and Quality of 

Care in Private For-Profit and Public Hospitals in Greece. BMC Health Services Research, 11, art. no. 234. 

https://doi.org/10.1186/1472-6963-11-234 
 

Kounetas, K., & Papathanassopoulos, F. (2013). How Efficient are Greek Hospitals? A Case Study Using a Double 

Bootstrap DEA Approach. European Journal of Health Economics, 14(6), 979–994. https://doi.org/10.1007/s10198-

012-0446-z 
 

Knowles, S., & Owen P. D. (1995). Health Capital and Cross-Country Variation in Income per Capita in the Mankiw-

Romer-Weil Model. Economics Letters, 48 (1), 99–106. https://doi.org/10.1016/0165-1765(94)00577-O  

Kunstova, R., & Potancok, M. (2013). How to Measure benefits of Non-standard Healthcare Systems. Inzinerine 

Ekonomika-Engineering Economics, 24(1), 119–125. https://doi.org/10.5755/j01.ee.24.2.2515  

Kuntz, L., Scholtes, S., & Vera, A. (2007). Incorporating Efficiency in Hospital-Capacity Planning in Germany. European 

Journal of Health Economics, 8(3), 213–223. https://doi.org/10.1007/s10198-006-0021-6  

Lashgari, S., Delavari, A., Kheirkhah, O., & Antucheviciene, J. (2103). The Impact of Outsourcing in Terms of Access 

and Quality of Health Services from Participants Attitude. Inzinerine Ekonomika-Engineering Economics, 24(4), 

356–363. 
 

Lee, A., Kiyu, A., Milman, H. M., & Jimenez, J. (2007). Improving Health and Building Human Capital, Through an 

Effective Primary Care System. Journal of Urban Health-Bulletin of the New York Academy of Medicine, 84(3 

Suppl), 75–85. https://doi.org/10.1007/s11524-007-9175-5 
 

Longo, F., Siciliani, L., Moscelli, G., & Gravelle, H. (2019). Does Hospital Competition Improve Efficiency? The Effect 

of the Patient Choice Reform in England. Health Economics, 28(5), 618–640. https://doi.org/10.1002/hec.3868  

Longo, F., Siciliani, L., Gravelle, H., & Santos, R. (2017). Do Hospitals Respond to Rivals' Quality and Efficiency? A 

Spatial Panel Econometric Analysis. Health Economics, 26, 38–62. https://doi.org/10.1002/hec.3569  

Lucadamo, A., Mancini, P., & Nifo, A. (2019). Household's Consumer Behaviour: Economic Recession and Quality of 

Institution. The Case of Italy. Economic Journal of Applied Statistical Analysis, 12(1), 277–302.  

Meijer, E., Kapteyn, A., & Andreyeva, T. (2011). Internationally Comparable Health Indices. Health Economics, 20(5), 

600–619. https://doi.org/10.1002/hec.1620  

Michaud, P. C., & Soest, A. (2008). Health and Wealth of Elderly Couples: Causality Tests Using Dynamic Panel Data 

Models. Journal of Health Economics, 27(5), 1312–1325. https://doi.org/10.1016/j.jhealeco.2008.04.002  

Ministry of Health (2016). The National Health Strategy 2014–2020. Available from internet: http://www.ms.ro/wp-

content/uploads/2016/10/Anexa-2-Plan-de-actiuni.pdf  

Moffit, R., & Wolfe, B. L. (1992). The Effect of the Medicaid Program on Welfare Participation and Labour Supply. 

Review of Economics and Statistics, 74(4), 615–626. https://doi.org/10.2307/2109375  

Moffit, R., & Wolfe, B. L. (1993). Medicaid, Welfare Dependency, and Work: Is There a Causal Link?. Health Care 

Financing Review, 15(1), 123–133.  

National Bank of Romania (2018). Exchange Rate on Forex Market - annual values. Available from internet: 

https://www.bnr.ro/Statistics-report-1124.aspx 

 
 

https://doi.org/10.1016/%20j.jmacro.2009.06.003
https://doi.org/10.1016/%20j.jmacro.2009.06.003
https://doi.org/10.1016/j.ehb.2010.09.002
https://doi.org/10.%201002/hec.758
https://doi.org/10.%201002/hec.758
https://doi.org/10.3390/ijerph17010082
https://doi.org/10.1002/hec.3447
https://doi.org/10.1186/1472-6963-11-234
https://doi.org/10.1007/s10198-012-0446-z
https://doi.org/10.1007/s10198-012-0446-z
https://doi.org/10.1016/0165-1765(94)00577-O
https://doi.org/10.5755/j01.ee.24.2.2515
https://doi.org/10.1007/s10198-006-0021-6
https://doi.org/10.1007/s11524-007-9175-5
https://doi.org/10.1002/hec.3868
https://doi.org/10.1002/hec.3569
https://doi.org/10.1002/hec.1620
https://doi.org/10.1016/j.jhealeco.2008.04.002
https://doi.org/10.2307/2109375
https://www.bnr.ro/Statistics-report-1124.aspx


Inzinerine Ekonomika-Engineering Economics, 2020, 31(4), 437–449 

- 449 - 

National Institute of Statistics (2005–2018). Activitatea Unitaţilor Sanitare. Editura Institutului Naţional de Statistica, 

Bucharest: National Institute of Statistics.  

National Institute of Statistics (2019). Annual GDP Report. Available from internet: http://www.insse.ro/cms/ 

ro/tags/comunicat-pib-anual.  

Nosratnejad, S., Rashidian, A. & Dror, D. M. (2016). Systematic Review of Willingness to Pay for Health Insurance in 

Low and Middle Income Countries. Plos One, 11(6), e0157470. https://doi.org/10.1371/journal.pone.0157470  

OECD (2010). Health Care Systems: Efficiency and Policy Settings. OECD Publishing. Available from internet: 

https://read.oecd-ilibrary.org/social-issues-migration-health/health-care-systems_9789264094901-en#page1  

OECD (2018). Health at a Glance 2017: OECD Indicators. 
 

OECD (2019). Health at a Glance: Europe 2018: State of Health in the EU Cycle. 
 

Rietveld, C. A., Kieppersluis, H., & Thurik, R. (2015). Self-Employment and Health: Barriers or Benefits?. Health 

Economics, 24(10), 1302–1313. https://doi.org/10.1002/hec.3087  

Savedoff, W. D., de Ferranti, D., Smith A. L., & Fan, V. (2012). Political and Economic Aspects of the Transition to 

Universal Health Coverage. Lancet, 380(9845), 924–932. https://doi.org/10.1016/S0140-6736(12)61083-6  

Schultz, T. W. (1961). Investment in Human Capital. American Economic Review, 51(1), 1–17. 
 

Siverskog, J., & Henriksson, M. (2019). Estimating the marginal cost of a life year in Sweden's public healthcare sector. 

European Journal of Health Economics, 20(5), 751–762. https://doi.org/10.1007/s10198-019-01039-0  

Stanciu, M. (2013). Sistemul public de servicii medicale din Romania in context European. Calitatea vietii, 24(1), 47–80. 
 

Tsitsakis, C., Polychronidou, P., & Karasavvoglou, A. (2017). The Problem of Capacity Management in Greek Public 

Hospitals. In Karasavvoglou, A., Polychronidou, P., & Perdiki, F. (Eds.), Economies of Balkan and Eastern Europe 

Countries in the Changed World (EBEEC) (pp. 414–420). Dubai: Knowledge E. https://doi.org/10. 

18502/kss.v1i2.676 

 

UNDP (2018a). Human Development Reports. Available from internet: http://hdr.undp.org/en/indicators/103006 
 

UNDP (2018b). Human Development Reports. Available from internet: http://hdr.undp.org/en/indicators/103206 
 

UNDP (2018c). Human Development Reports. Available from internet: http://hdr.undp.org/en/indicators/103606 
 

UNDP. Sustainable Development Goals: Goal 3 Good health and well-being. Available from internet: 

https://www.undp.org/content/undp/en/home/sustainable-development-goals/goal-3-good-health-and-well-

being.html 
 

Vladescu, C., Scintee, S. G., Olsavszky, V., Hernandez-Quevedo, C., & Sagan, A. (2016). Romania: Health Systems 

Review. Health Systems in Transition, 18(4), 1–170.  

Villa, S., & Kane, N. (2013). Assessing the Impact of Privatizing Public Hospitals in Three American States: Implications 

for Universal Health Coverage. Value in Health, 16(1), S24–S33. https://doi.org/10.1016/j.jval.2012.10.003  

World Health Organisation (2018). Global Health Expenditure Database. Available from internet: http://apps.who.int/nha/ 

database/Select/Indicators/en  

Yilmazer, T., & Scharff, R. L. (2014). Precautionary Savings Against Health Risks: Evidence from the Health and 

Retirement Study. Research on Aging, 36(2), 180–206. https://doi.org/10.1177/0164027512473487  

Yoon, J., & Bernell, S. (2013). The effect of self-employment on health, access to care, and health behaviour. Health, 

5(12), 2116–2127. https://doi.org/10.4236/health.2013.512289  

The article has been reviewed. 

Received in October 2019; accepted in October 2020. 

 

 

 

 

 

 

 This article is an Open Access article distributed under the terms and conditions of the Creative 

Commons Attribution 4.0 (CC BY 4.0) License (http://creativecommons.org/licenses/by/4.0/). 

http://www.insse.ro/cms/
https://doi.org/10.1371/journal.pone.0157470
https://doi.org/10.1002/hec.3087
https://doi.org/10.1016/S0140-6736(12)61083-6
https://doi.org/10.1007/s10198-019-01039-0
https://doi.org/10.%2018502/kss.v1i2.676
https://doi.org/10.%2018502/kss.v1i2.676
https://doi.org/10.1016/j.jval.2012.10.003
http://apps.who.int/nha/
https://doi.org/10.1177/0164027512473487
https://doi.org/10.4236/health.2013.512289
http://creativecommons.org/licenses/by/4.0/

