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Health resources allocation inequalities
in a deprived Greek region: Differences
between primary care and hospital sector

Christos Bartsokas, Eleni Jelastopulu

Abstract

Background: Accessibility in health care defines a universal health system. Our goal was to investigate the equality
on the distribution of health resources, in the middle of economic crisis, between hospitals and primary care sector
in the Western Greece region.

Methods: All data were provided by the Hellenic Statistical Authority for the years 2010 to 2013. Gini coefficients
were calculated in order to measure inequality, ranging from 0 to 1, where 1 stand for the absolute inequality. Cal-
culations were based on population size and geographic size, respectively, for the indicators: number of institutions,
health workers and hospital beds.

Results: Distribution of health resources for hospital and primary care sector were reported for each prefecture in
the Western Greece region separately and as a whole. The urban prefecture of Achaia demonstrated higher rates of
resources in hospital sector, inversely more rural ones have had higher rates in primary health care resources. Gini
coefficient ranged between 0.40 to 0.49 for hospitals, while in the primary care sector it was around 0.21, indicating
a good equality in the distribution of resources.

Conclusion: Amidst economic crisis for Greece, inequality in the geographic distribution of health resources was
evident, despite a more equitable per population distribution of resources. In the urban prefecture of Achaia, it is
more likely to have access to well-resourced hospitals for outpatient care, while the lower rates of health resources in
the primary care sector depict chronic systemic disparities. A focus on resources needed for specific health services

will contribute to dealing with inequalities in order to achieve a universal health system.
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INTRODUCTION

Universal health systems aim to provide health care
for all, or to rephrase it, they aim on equal distribution of
health resources based on peoples'needs [1,2]. Health-
care resources are defined as all materials, personnel,
facilities, funds, and anything else that can be used for
providing health care services. Equity in resource dis-
tribution requires that individuals with the same need
have access to the same resources (horizontal equity)

Department of Public Health, School of Medicine,
University of Patras, University Campus, Rio, Greece

Received: 01 Oct 2020; Accepted: 22 Dec 2020

and that individuals with greater need have access to
more resources (vertical equity). In 2010, WHO reported
as one of the main barriers to universal health coverage
the availability and inequitable use of resources [3].

In Greece, healthcare services are delivered by pri-
mary care institutions and hospitals. Primary care institu-
tions which mainly focus on preventive health practices,
seem to lack resources compared with hospitals treating
medical conditions. Thus, more resources have been
poured into hospitals, further exacerbating disparities
between hospitals and primary care institutions [4,5].
In a generalized framework, the economic crisis which
started in 2008, deepened inequalities in almost all as-
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pects of social life [6] and had a negative influence on
population health, especially mental health [7,8]. This
is partly due to the psychological insecurity, stress and
access to material goods, and partly as a consequence
of lack of access to healthcare.

In the past, several studies have shown inequity in
healthcare resources regarding specific health condi-
tions [9]; or in a specific health care delivery system
[10]. In our study, we investigated the differences in
the distribution of healthcare resources between the
primary health sector and hospitals in a Greek region
in regard with geographic location and population
size. This study’s results can inform policy makers on
how these resources are distributed among Western
Greece, a region with one of the lowest gross domestic
product in Greece [11]. Furthermore, since no previous
study has dealt with the issue in Greece, the findings
of the present study provide appropriate evidence for
the future planning and management of health sector
resources in order to improve access to health services
in the country.

METHODS AND MATERIALS

Data were extracted by the Hellenic Statistical Au-
thority for the time period between 2010 to 2013 [12].
Population and geographic size were reported for West-
ern Greece as a whole and by prefecture. A detailed
statistical yearbook included exclusively public hospitals
and primary health centres along with information
about the number of institutions and number of avail-
able beds and health workers per institution, reflecting
health resources.

We used Gini coefficient as the indicator for mea-
suring inequality in the distribution of health resources
against population size and geographic area. This index
calculation is based on Lorenz curve (figure 1), which is
a graphical representation of the cumulative proportion
of health resources against the cumulative proportion
of geographic area or population size. Pivotal proper-
ties of Lorenz curve are, that it always starts at (0,0) and
ends at (1,1) and cannot rise above the line of perfect
equality of 450. It defines two areas in the level, area A,
the area between the line of perfect equality and the
observed Lorenz curve and area B, the one between
the Lorenz curve and the line of perfect inequality. Thus,
the Gini coefficient is the ratio of the area between the
line of perfect equality and the observed Lorenz curve
to the area between the line of perfect equality and the
line of perfect inequality. We have used this formula for
calculating Gini coefficient:

Gini coefficient = area A/(area A + area B)
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Therefore, it could take values from 0 to 1. The higher
the coefficient, the more unequal the distribution is. Thus,
Gini coefficient values categorised as absolute equality
(Gl <0.2), high equality (GI=0.2-0.3), inequality (GI=0.3-
0.4), high inequality (GI=0.4-0.6) and absolute inequality
(Gl >0.6) [13]. All data were analysed using SPSS v.25.0

RESULTS

Tables 1 and 2 show the distribution of health
resources for hospitals and the primary care sector,
respectively. The Achaia prefecture, the most developed
one in the region, had a much higher density in the
distribution of hospitals, beds and health workers in
the hospital sector, while a more equitable distribution
compared with other prefectures in the distribution of
heath resources in the primary care sector. In addition,
the llia and Etoloakarnania prefectures, reported a much
lower distribution of resources in the hospital sector
while in the primary care sector we had a relatively
inversed picture with increasing rates of resources
in both rural prefectures compared with the Achaia
prefecture, which could be categorized as more
industrialised.

Table 3 depicts that the Gini coefficients against
population size ranged between 0.04 and 0.21 in the
hospital sector: 0.21 for the number of hospitals, around
0.14 for the number of beds and 0.04 for the number of
health workers, respectively, indicating a good equality.
The primary care sector showed a slightly higher level
of Gini coefficients. The distribution in the number
of primary health care institutions, beds and health
workers was equitable, with Gini coefficients ranging
from 0.21 to 0.34.

No trend was found in Gini coefficients over the
years from 2010 to 2013. However, relative inequality
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Figure 1. The straight line (orange line) depicts the line of perfect
equality where resources are distributed evenly, while the curved
line (blue line) shows the actual distribution of resources, giving a
graphic representation of existed distribution inequality
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Table 1. Distribution of health resources for the years 2010 to 2013 in the hospital sector.

Prefecture Hospitals Beds Health Workers
Year Population’ Area? Population Area Population Area Population Area
2010  Total 692.269 11316 0.016 0.972 2.350 143.778 4.839 296.041
Etoloakarnania ~ 214.810 5.423 0.009 0.369 1.173 46.468 3.384 134.059
Achaia 315.837 3.275 0.019 1.832 3.290 317.251 6.725 648.550
llia 161.622 2.619 0.019 1.145 1.955 128.293 3.087 190.531
2011  Total 690.904 11316 0.016 0.972 2.316 141.393 4.853 296.306
Etoloakarnania ~ 214.270 5.423 0.009 0.369 1.176 46.468 3.510 138.669
Achaia 315.165 3.275 0.019 1.832 3.469 333.435 6.758 650.382
llia 161.469 2619 0.019 1.145 1.585 97.747 2917 179.840
2012  Total 687.935 11.316 0.016 0.972 2.378 144.574 4.807 292.241
Etoloakarnania ~ 212.961 5.423 0.009 0.369 1.235 48.497 3.470 136.271
Achaia 313.940 3.275 0.019 1.832 3.638 348.702 6.682 640.610
llia 161.034 2.619 0.019 1.145 1.434 88.202 2919 179.458
2013  Total 682.583 11316 0.016 0.972 2.491 150.230 4.795 289.236
Etoloakarnania ~ 211.090 5423 0.009 0.369 1.464 56.980 3.382 131.661
Achaia 311.511 3.275 0.019 1.832 3.685 350.534 6.792 646.107
llia 159.982 2.619 0.019 1.145 1.519 92.783 2.769 169.148

'Population: per 1000 persons; 2Area: per 1000 km?

was evident in the geographic distribution of health
resources in hospitals. The Gini coefficients were
between 0.40-0.49 in the geographic distributions
of institutions, health workers and beds, indicating a
higher level of inequality. The geographic distribution
of primary care centres was equitable.

DISCUSSION

In our study, we investigated inequality in the
distribution of health resources of hospital and primary
sector in Western Greece, by using Gini coefficient.
We found that inequality exists per geographic
distribution of health resources in hospitals. We
did not detect inequality either in the primary care
sector or per population size. Health inequalities are
generally understood to refer to differences in health
between groups of people who are better or worse off
socioeconomically, as reflected, for example, by their
occupational status, income level, expenditures, wealth,
or education, or by the economic characteristics of the
places where they live. They are unfair and should be
reduced by the right mix of government policies.

Not finding inequality in the primary care sector
is not surprising, given that most resource planning
programs have taken into consideration population size
[14] and several reforms have been proposed since 1998
in the primary health care sector. Since Western Greece
is a region with a medium geographic size but with the
lowest Gross Domestic Product (GDP), defined as a
standard measure of the value added created through
the production of goods and services in an area during
a certain period, in the country, this makes our results
even more indicative of Greece’s health related policies
during the economic crisis [11,15].

Previous research in the field has demonstrated
that a region with a high density of fairly distributed
healthcare workforce is more likely to serve the
healthcare needs of its people than a region with a
low workforce density [16]. This can be seen in the
primary sector in western Greece but not in hospitals per
geographic size, probably due to the fact that despite
their problems, the Greek primary healthcare centres
represent the only organisational structure able to offer
holistic services to clearly defined local populations
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Table 2. Distribution of health resources for the years 2010 to 2013 in the primary health care sector.
Prefecture Primary care centres Beds Health Workers
Year Population’ Area? Population Area Population Area Population Area
2070  Total 692.269 11.316 0.029 1.767 0.149 9.102 0.381 23.329
Etoloakarnania ~ 214.810 5.423 0.047 1.844 0.214 8.482 0.507 20.100
Achaia 315.837 3.275 0.016 1.527 0.101 9.770 0.288 27.786
llia 161.622 2619 0.031 1.909 0.155 9.546 0.396 24.437
2011  Total 690.904 11.316 0.030 1.856 0.149 9.102 0.359 21.916
Etoloakarnania ~ 214.270 5.423 0.047 1.844 0.219 8.667 0.452 17.887
Achaia 315.165 3.275 0.016 1.527 0.086 8.244 0.260 25.038
llia 161.469 2619 0.037 2.291 0.180 11.072 0.427 26.346
2012  Total 687.935 11.316 0.031 1.856 0.129 7.865 0.332 20.237
Etoloakarnania ~ 212.961 5423 0.047 1.844 0.197 7.745 0.470 18.440
Achaia 313.940 3.275 0.016 1.527 0.073 7.023 0.197 18.931
llia 161.034 2619 0.037 2.291 0.149 9.164 0416 25.582
2013  Total 682.583 11.316 0.031 1.856 0.136 8.218 0.243 14.669
Etoloakarnania ~ 211.090 5.423 0.047 1.844 0.180 7.007 0.370 14.383
Achaia 311.511 3.275 0.016 1.527 0.074 7.023 0.170 16.183
llia 159.982 2619 0.038 2.291 0.200 12.218 0.219 13.364

"Population: per 1000 persons; 2Area: per 1000 km?.

[17].While an equal distribution of beds and number of
health care facilities (in both hospital and primary care
centers) is documented in the literature, the number of
healthcare professionals shows a much lower density in
the primary care sector compared to the hospital sector,
depicting thus the dominant role of the hospital sector
in the Greek healthcare system [18-20].

In the present study, we focused on inequalities in
health resources allocation and comparisons between
the primary and the hospital sector. Existing literature
is lacking information regarding those inequalities; we
found only two studies from China and Ethiopia, pointing
out inequalities between health system levels [18,21]
and only the latter exclusively in the public health sector
asitis stated in the present study. Similarly to our results,
amuch more developed hospital sector was prominent
in China. Although some progress had been made with
increased governmental investments in primary care, the
capacity development of primary care still lags behind
the hospital sector. Several other studies in China also
found that quality resources tend to be increasingly
concentrated in hospitals. In addition, as shown in our
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study, internal disparities within each economic zone
further illustrate the regional differences in the equality
of healthcare. The urban prefecture of Achaia has a much
higher level of inequality compared with the other
regions. Other studies tried to simplify the complexity
in the nature of healthcare expenses distribution and
revealed that high income countries demonstrated a
lower intra-regional inequality compared with lower
income ones [21,22], recognizing healthcare expenses
as pivotal in minimizing inequalities.

Areduction in public spending in Greece between the
years 2009 to 2013 by 30% deepened the gap between
preventive medicine policies and curing diseases [23].
Thus, policies to support primary health care and
decongest hospitals will strengthen the national health
system instead of creating the impression of a two-tier
system that opposes each other. More specifically, more
health resources, especially quality health workers,
should be allocated to primary care institutions in order
to narrow the capacity gap between hospitals and
primary care institutions. Secondly, regional disparities
need to be addressed. This can only be done through
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Table 3. Gini coefficient for health resources distribution of hospitals and primary care centres against population and geographic area.

Hospital Sector

Primary Care Sector

Gini Coefficient Year
Institutions Beds Health Workers  Institutions Beds Health Workers

Population size 2010 0.21 0.15 0.04 0.30 0.25 0.22

2011 0.21 0.14 0.06 0.30 0.29 0.25

2012 0.21 0.15 0.06 0.30 0.28 0.29

2013 0.21 0.12 0.07 0.31 0.34 0.21
Geographic 2010 0.40 0.46 0.44 0.17 0.19 0.21
size 2011 0.40 0.48 0.44 0.21 022 025

2012 0.40 0.49 0.44 0.21 0.20 0.23

2013 0.40 0.47 0.45 0.21 0.29 0.16

financial transfer coordinated by the central government.
The current governmental budgeting system and the
social health insurance arrangements in Greece are
highly centralized and tethered, preventing the central
government from fulfilling this role [24].

This study has some limitations as it analysed only a
short period of time, in the middle of economic crisis. It
would be interesting to perform further analyses on the
longer-term changes, not only in Western Greece but
throughout the country, when data are made available.
We have selected those health resources indicators
based on the availability by Hellenic Statistical Authority.

CONCLUSIONS

The proper and fair distribution of health resources,
hospitals, beds and manpower, has a crucial role in
delivering healthcare services. Inequality was found
for health resources in the hospital sector in regard
with geographic distribution, despite a more equitable
per capita distribution of resources. The distribution of
the primary health sector resources in Western Greece
demonstrated a good equality, too. In addition, an
existing gap in resources rates between urban and
rural prefectures, was revealed; depicting the fact that
people living in an urban area are more likely to use
well-resourced hospitals than people living in rural
areas. Further research should identify inequalities
in resources needed for the deliverance of specific
health services. In this way, the adjustment of specific
healthcare policies will lead to a fairly equal distribution
of health resources as a milestone in the development
of a universal healthcare system.
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