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Summary: The objective of the research was testing the effect of the level of concentration 
of health needs in the countries of the, so called, New European Union in terms of income 
and education on the level of health inequality.When planning the study, the following 
research hypothesis was put forward: H1: there is a relation between meeting the self-reported 
health needs and the level of education or income of populations of New UE countries. The 
formulated hypothesis was explicitly confirmed during the analysis of the concentration of the 
three traits of health care accessibility, which showed that the highest level of concentration 
indicating a conscious need for taking advantage of specialist medical examinations necessary 
for the improvement of health was observed in social groups with high education (ED5_8) 
and income (Q80_100), Q60_80).

Keywords: concentration, Herfindahl-Hirschman index, health concentration index, self-
reported unmet needs, health needs.

Streszczenie: Celem badania było oszacowanie poziomu koncentracji potrzeb zdrowotnych 
w krajach tzw. nowej Unii Europejskiej według dochodu wykształcenia oraz ocena poziomu 
nierówności zdrowotnej. Na etapie projektowania badania postawiono następującą hipote-
zę badawczą: H1: istnieje związek między zaspokajaniem zgłaszanych potrzeb zdrowotnych 
a poziomem wykształcenia lub dochodu ludności w nowych krajów UE. Hipoteza ta została 
potwierdzona w trakcie analizy koncentracji trzech cech dostępności opieki zdrowotnej. Wy-
kazano, że w grupach społecznych o wysokim poziomie wykształcenia (ED5_8) oraz dochodu 
(Q80_100), (Q60_80) zaobserwowano najwyższy poziom koncentracji, wskazujący na świa-
domą potrzebę korzystania ze specjalistycznych badań koniecznych dla poprawy zdrowia.

Słowa kluczowe: koncentracja, wskaźnik Herfindahla-Hirschmana, współczynnik koncen-
tracji zdrowia, zgłaszanie niezaspokojonych potrzeb, potrzeby zdrowotne.
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1.	Introduction

Majority of the developing countries are faced with the problem of inability to satisfy 
health needs of their inhabitants. Improvement of quality of the health services in 
satisfying health needs, increasing access to health services in connection with such 
factors as, for example, technological progress in medicine are universally expected. 
The problem of quality of health services has been relatively extensively discussed 
in scientific publications, but from the point of view of everyday functioning of the 
health protection sector a diagnosis of inequality of health needs in social groups 
depending on their income or education, determined by an ability of an individual to 
gain access to health care is also very important.

The objective of the research is to analyse the relationship between income and 
education and self-reported health care need, as well as the effect of the level of 
concentration of health needs which can be a source of health inequality. The analysis 
was carried out for the countries of the, so called, New European Union. Survey data 
acquired from the European Health Interview Survey (EHIS)1 was analysed, i.e.
•	 Self-reported unmet needs for medical examination, detailed reason and income 

quintile. 
•	 Self-reported unmet needs for medical examination, detailed reason and 

educational attainment level.
•	 Self-perceived health and educational attainment level.
•	 Self-perceived health and income quintile.

The concept of studying the level of health was based on observations of the 
authoress [Ucieklak-Jeż 2016a, b], which showed that in the years 2006–2015 the 
highest inequalities in health state characterised European inhabitants with low level 
of education and situated in the second income group GIH-Q20-40. This article is 
a continuation of earlier works which showed the existence of health inequality 
resulting from income and education level of the population, and the results of which 
suggested a possibility of higher impact of education than of income of a population 
on health inequality [Ucieklak-Jeż 2016a, b]. When planning the study, the following 
research hypothesis was put forward:

H1: there is a relation between meeting the self-reported health needs and the 
level of education or income of populations of New UE countries. In the hypothesis it 
is assumed that among other things there is a statistically important relation between 
income and health inequality, expressed by different level of self-reported health care 
needs. Verifying hypothesis H1 assumes not only analysis of relations between unmet 
aspects of health needs depending on education and income level of a population, but 
allows to check the state of health inequalities in the countries of the so called New 
European Union. On the basis of the analysis of differences in unmet health needs in 

1  The European Statistics of Income and Living Condition (EU-SILC) survey contains a  small 
module on health, composed of 3 variables on health status and 4 variables on unmet needs for health care.
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social groups characterised by different levels of education or income, it was assumed, 
that education determines health inequality stronger than income. The assumption was 
that the high level of education is clearly connected with health literacy, suggesting 
that mentality of educated people makes them look for information necessary to satisfy 
their health needs and to participate consciously in satisfying their own health needs.

The sample group included the following member countries of the so called New 
European Union: Bulgaria, the Czech Republic, Cyprus, Estonia, Hungary, Latvia, 
Lithuania, Malta, Poland, Slovakia, Romania2, in the years 2007–2015. Selection of 
the research sample was the result of earlier studies on the assessment of thehealth 
care efficiency in the New EU. 

The Herfindahl-Hirschman health concentration index was used in the analysis 
to assess inequalities in the level of health needs in time.

2.	Literature review

Literature indicates studies of inequalities focusing on inequalities determined by 
age, education, income [Ataguba, Day, McIntyre 2014; Fine et al. 2004; WHO 2013, 
2014]. As early as in 1975, while verifying the relation health-income, S.H. Preston 
proved that a higher income determines higher level of health protection expenses, 
higher educational possibilities and better quality of the consumed food [Preston 
1975]. Results of social studies carried out in different European countries 
indicate that statistically the lower the socio-economic status (especially including 
education), the worse health behavior, the lower motivation to introduce changes in 
lifestyle, hence in health [Korzeniowska, Puchalski (eds.) 2010]. It is universally 
believed that the lower level of education, treated in the studies as an index of low 
status, with usually worse living and working conditions is often connected with 
the worse state of health. Indexes of self-perceived health, i.e., average length of 
healthy life expectancy HLE, average length of healthy life years HLY, are lower in 
a social group with low level of education [Bem, Ucieklak-Jeż, Prędkiewicz 2013]. 
It is important that a low level of education correlates with numerous limitations in 
taking advantage of medical care due to the lack of financial possibilities and most of 
all due to the lack of the ability to make use of health care concerning knowledge and 
competence of individuals, thus less frequent attending preventive examinations, 
lower stores of knowledge and skills connected with care for one’s health, including 
frequent difficulties in understanding and making use of information concerning 
health and illness [Puchalski, Korzeniowska 2011].

Recently, more and more often attention is paid to the view that members of the 
social group characterised by low education are individuals who do not have the ability 
to make use of health care resulting from their lack of knowledge and competence. 
This effect leads to worse state of health and is a source of health inequalities. The 

2  Slovenia – lack of complete data. 
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population having higher education has the cognitive and social skills in the field of 
health promotion – “health literacy”, that determine, motivate and give the ability 
to use health care services, as well as to understand and use information in a way 
that promotes and enables to maintain good health [Nutbeam 1998, 2000; Sørensen 
et al. 2012]. It is also an ability of individuals to acquire, analyse and understand 
basic health information and services necessary to make appropriate health decisions 
[Nielsen-Bohlman, Panzer, Kindig (eds.) 2004] to control one’s health [Kickbusch 
et al. 2006], make conscious decisions, reduce health risk and increase the quality of 
life [Zarcadoolas, Pleasant, Greer 2003, 2005, 2006; Ad Hoc Committee on Health 
Literacy 1999; Paasche-Orlow, Wolf 2007; European Commission 2007; Pavlekovic 
(ed.) 2008; Ishikawa, Yano 2008; Nielsen-Bohlman, Panzer, Kindig (eds.) 2004]. This 
ability is strongly related to income and education. Some of the studies confirmed 
a significantly negative effect of the level of knowledge about health on the result 
of treatment and safety of the provided health care service. Lack of knowledge, i.e. 
the so called health literacy is evident in the case of people with low level of general 
knowledge, poorly educated. Taking appropriate health decisions [Nielsen-Bohlman, 
Panzer, Kindig (eds.) 2004], an ability to assess the needs and access to health care, 
understand, evaluate and transfer information [Adams et al. 2009; Freedman et al 
2009], as a way to promote, maintain and improve one’s state of health in different 
situations throughout one’s life cycle [Rootman, Gordon-El-Bihbety 2008; Yost et al. 
2009], requires knowledge which people at a higher level of education certainly have.

Since in spite of the knowledge that it is the attributes of health literacy that are 
integrated with general education and preceded by the competence necessary to obtain 
skills connected with healthy everyday life [Mancuso 2008], there are no extensive 
studies concerning the effect of unmet health needs reported by social groups of 
different level of education or income on the state of health of a population.

3.	Methodology

Herfindahl-Hirschman health concentration index was used in the analysis. The 
Herfindahl-Hirschman health concentration index was worked out at the same 
time by A.O. Hirschman (1945) and O.C. Herfindahl (1950) and became an 
universally known index of market concentration used to determine the degree of 
competitiveness of a  company [Ginevičius, Čirba 2007; Pan et al. 2015], export 
[Meilak 2008], sea container transport market [Matczak 2016], banking services 
[Tushaj, Hashorva, Thano 2015]. It is a simple statistical measure which is more and 
more often borrowed, e.g., to calculate concentration of financial and non-financial 
resources in health protection as well as concentration of shares of all hospitals in 
the national and regional market [Rhoades 1993], in order to study inequalities in the 
structure of the hospital market [Rój 2016].

The index is calculated as a sum of squares of shares of individual trait carriers 
in the general amount of traits.
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where: ωi – share of the i-th unmet need for medical examination out of all the 
possibilities of not meeting health needs.

When the value of the HHI index is lower than 1500, it means lack of trait 
concentration, when the value of the HHI is between 1500 and 2000, the trait is 
moderately concentrated, and when the value of the HHI is 2500 or more, the trait is 
intensely concentrated3.

Moreover, a health concentration index was calculated, determining health 
inequality depending on education or income.

In this paper, the index was calculated with the use of the data was grouped in 
1 to 5 scale, depending on the assessment of the state of health, which allowed to 
apply the formula:

where:  – an average state of health in the socio-economic t-group, 

	 ft	 – socio-economic fraction of the t-group, 
	 μ	 – average state of health, ,

	 Rt	– the rank of the socio-economic t-group.
To check the estimates, the index of health concentration was calculated according 

to the formula:

where: cov(R, x) – covariance variable representing ranks and the state of health, 
more extensively [Kakwani, Wagstaff, van Doorslaer 1997; 
World Bank 2004; Mangalore, Knapp, Jenkins 2007; Koolman, 
van Doorslaer 2004; Fukushige, Ishikawa, Maekawa 2012; 
Ucieklak-Jeż 2016a, b].

The index can bring values from –1 to +1, indicating whether health is concentrated 
around the negative (bad) state of the examined social group (C < 0), or positive 
(good) state (C > 0) or is evenly distributed (C = 0) on different values of the well-
being variable [Chen, Roy 2009; Chen, Eastwood, Yen 2007]. The Spearman rank 

3  https://www.justice.gov/atr/horizontal-merger-guidelines-08192010.
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correlation index was applied to calculate the correlation between inequality in unmet 
health needs at different levels of education or income of a population and the state 
of health inequality.

4.	Results and discussion 

At the first stage of the study, a comparative analysis of the Herfindahl-Hirschman 
calculated health concentration index was made. Variables (X1, X2, X3) characterizing 
accessibility of health care expressed by the level of unmet health needs, were 
analyzed.

Table 1. Selected indexes of health care accessibility 

Variable Definition
X1 The percentage share of individuals reporting unmet needs of medical 

examination due to high cost – too expensive
X2 The percentage share of individuals reporting unmet needs of medical 

examination due to spatial inaccessibility – too far to travel
X3 The percentage share of individuals reporting unmet needs of medical 

examination due to long waiting time – waiting list

Source: own study.

Calculated HHI values for the XED1, XQ1, XED2, XQ2, XED3, XQ3, variables, resulting 
from division of education of natural persons into categories (ED0_2), (ED3_4), 
(ED5_8)4 and concentration values for five categories of the income level (Q0_20), 
(Q20_40), (Q40_60), (Q60_80), (Q80_100)5in the years 2007 – 2015 (Figures 1–3).

The average value of concentration for the XED1 variable is 1929.31 and 
for the XQ1 variable it is 2042.25. It was observed in the studied countries
of the so called New European Union that the highest average concentration of 
unmet the medical examination need was observed for the highest level of a social 
group with the highest levels of income (Q80_100), (Q60_80) and with the highest 
level of education (ED5_8). The value of the Herfindahl-Hirschman index for the 
unmet need of medical examination observed for the trait because of too high costs 
– too expensive in the group of individuals with the highest income may indicate 
a conscious need to take advantage of specialist examinations necessary to improve 
the state of health.

4  Educational attainment level:_ (ED0_2) – pre-primary, primary and lower secondary education, 
(ED3_4) – upper secondary and post-secondary non-tertiary education, (ED5_8) – first and second 
stage of tertiary education.

5  Income quintile group: (Q0_20) – first quintile group of equivalised income, (Q20_40) – second 
quintile group of equivalised income, (Q40_60) – third quintile group of equivalised income, (Q60_80) 
– fourth quintile group of equivalised income, (Q80_100) –fifth quintile group of equivalised income. 

PN_510_Social Policy Controversies and Paradoxes.indb   186 2018-08-13   11:25:37



Income and education as a source of health inequality. New UE countries case	 187

 

1 500 

2 000 

2 500 

3 000 

2007 2008 2009 2010 2011 2012 2013 2014 2015 

too expensive  

 

(ED0_2) (ED3_4) (ED5_8) (Q0_20) 

(Q20_40) (Q40_60) (Q60_80) (Q80_100) 

Figure 1. The value of the Herfindahl-Hirschman index concerning the unmet need for medical 
examination was observed for the trait due to excessively high costs – too expensive with division into 
categories of education level and income of natural persons in the years 2007–2015

Source: own study.

It may mean, among other things, that there is a higher awareness of the so called 
health literacy in the need for accessibility of medical examinations and meeting 
health needs.

It is important that the concentration in categories of education and income level 
assumed the value of 2500, which denotes moderate force for the analyzed need for 
medical examination in social subgroups, whereas it is clear that the lowest values of 
concentration occur on the lowest levels of income and education.
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Figure 2. The value of the Herfindahl-Hirschman index concerning the unmet need for medical 
examination was observed for the trait due to spatial inaccessibility – too fat to travel with division into 
categories of education level and income of natural persons in the years 2007–2015

Source: own study.

Then the average value of concentration for the XED2 variable is 1633.8
and for the XQ2 variable it is 1599.86. Like in the first trait, it was observed in
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the second trait concerning spatial inaccessibility – too far to travel – that the highest 
average concentration of unmet need for medical examination in the studied countries 
of the so called New European Union was observed for the social group with the 
levels of income (Q80_100), and with the highest level of education (ED5_8).
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Figure 3. The value of the Herfindahl-Hirschman index concerning the unmet need for medical 
examination was observed for the trait due to long-time of waiting for an appointment – waiting list 
with division into categories of education level and income of natural persons in the years 2007–2015

Source: own study.

What is more, the average value of concentration for the XED2 variable is 
2238.60 and for the XQ2 variable it is 2238.91 and the highest 

average concentration of unmet need for medical examination in the studied countries 
of the so called New European Union was observed for the social group with the 
levels of income (Q80_100, and education (ED5_8).
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Figure 4. Value of the health concentration index with division of the level of education and income of 
natural persons in the years 2007–2015 into categories

Source: own study.
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Health concentration index was calculated with the use of survey data, inequality 
of the state of health determined by education as well as income, and variables for 
the countries of the so called New European Union were applied in the form of SRH 
– self-rated health), i.e.

self-perceived health by educational attainment level,
self-perceived health income quintile. 
In the study, the indexes assume values from 0.10 to 0.50. The values are the 

highest in the social group with the lowest level of income (Q0_20) and education 
(ED0_2).

To sum up, the correlation index was calculated in order to check the relation 
between inequality in unmet health needs determined by the HHI index and the state 
of health of a population determined by the HCI rate.

Table 2. Spearman rank correlations between concentration of the health care accessibility in the 
years 2007–2015 and the level of health care concentration depending on income and education in 
populations

Index
HCI-ED5-8 HCI-Q60_80 HCI-Q80_100

rS p rS p rS p
–0.6473 0.0595

–0.7271 0.0265

0.7105 0.0320

0.6671 0.0496

–0.6900 0.0396

–0.7418 0.0221

Source: own study

The Spearman rank correlation was analyzed in order to verify the study problem. 
Results of the analysis of the existing correlations among concentrations of the 
variables XED1, XQ1, XED2, XQ2, XED3, XQ3 in social groups with high level of education 
or income showed statistically significant strong correlations (Table 2).

Examination of the existing correlations shows that along with the increasing 
inequalities of unmet health needs in the social group with a high level of education 
(ED5_8) for the XED1 trait, too expensive – the concentration in the state of health (rs = 
–0.7271; p < 0.05) diminishes, and the same happens for the same trait with medium 
level of education (ED4_5) (rxy = –0.6473; p < 0.01).

What is more, a  similar situation was observed when analyzing studies of 
correlations existing in the social group with high level of income (Q80_100) for 
the trait XQ3 waiting list (rs = –0.7418; p < 0.05) and for the same trait with the level 
(Q40_60)(rxy = –0.6900; p < 0.05). A study of the correlation indicated a statistically 
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important high relationship. The above results allow to accept the formulated hypothesis 
(H1) about the relation between the need to meet the needs in health care, depending 
on the level of education or income of a population and the state of health inequalities 
in the countries of the so called New European Union.

5.	Conclusions 

The relation between the unmet aspects of health needs depending on the level of 
education or income of a population and the state of health inequalities in the countries 
of the so called New European Union are analyzed in this paper. The formulated 
hypothesis about the impact of high level of education or income, which is connected 
with health literacy, skills in meeting health needs was explicitly confirmed during 
the analysis of concentration of the three traits of health care accessibility, which 
showed that the highest level of concentration indicating a  conscious need for 
taking advantage of specialist medical examinations necessary for the improvement 
of health was observed in social groups with high education (ED5_8) and income 
(Q80_100), Q60_80). The analysis confirmed also that an inequality in the state 
of health of a population depends on accessibility of health care. Although access 
to health care is only one and certainly not the most important factor determining 
the state of health, the study confirmed that education and ability in meeting health 
needs is the necessary factor in eliminating health inequalities in a population.

Inequalities in access to health are constantly studied all over the world and their 
purpose is not only diagnosing the existing differences, but promoting improvement of 
the quality of health care taking into account justified health needs of local communities 
as well. Further studies be the authoress in the field of accessibility of health care 
are aimed at studying inequalities in accessibility, described by implemented and 
assessment of the effectiveness of the health care system, described by differences 
in health care needs.
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