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Abstract: Human resources are the major input of health systems therefore the equitable 
distribution of human resources in health care remain critical in making progress towards the goal 
of universal health coverage and thus to sustainable development. The purpose of this study is to 
evaluate the health care human resources distribution across regions of Poland between 2010 and 
2017 and estimate the level of equity. This research by applying to Polish conditions will allow to 
fill in the gap in existing literature. Data was derived from the Knowledge Database Health and 
Health Care of Statistic Poland and Polish Statistical Yearbook. In purpose to examine the 
distribution of health resources against population size and geographic size in Poland, the Gini 
coefficient calculated based on the Lorenz Curve was engaged.  This study has several major 
findings. The amount of most types of human resources – as apart from internist, obstetrics and 
gynecology, occupational medicine - when expressed as number of them per 10,000 population or 
1 square km increased in 2017 compared to 2010. Moreover, for  most types of health care human 
resources  the level of access slightly changed during analysied  period as Gini coefficients 
decreased. However, the geographical distribution of all types of human resources is less equitable 
then in case of population distribution. The most troublesome is relatively lower equity in case of 
oncologist, family medicine and occupational medicine and cardiologist in both population and 
geographical distribution. Thus this research provides some implications for policy and practice. 
As the main reason to establish National Health Fund (which meant the centralization of the 
system) in Poland was to to eliminate regional differences in access to health care, thus this 
research confirms that still some more corrective actions, in this field, should be undertaken. 
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1. Introduction 

Good health is essential to sustained economic as well as to social development and also 
poverty reduction [1]. Health affects people’s well-being as healthy children are better able to learn, 
then it influences their ability to work or pursue an education and at general the range of 
opportunities and life plans.  So, health contributes to development and the overall well-being of 
society directly as well as indirectly through income and wealth [2]. Thus good health has impact 
on the quality of human capital while healthy population facilitates economic growth [3].  

The crucial factor for maintaining and improving health is the access to needed health services 
with the protection being pushed into poverty because of the health care cost [1]. That's why 
introduction of universal health coverage has become a major goal of health care system reform in 
many countries as well as a priority objective of World Health Organization. Universal health 
coverage is defined: “as ensuring that all people have access to needed health services (including 
prevention, promotion, treatment, rehabilitation and palliation) of sufficient quality to be effective 
without being exposed to financial hardship in paying for the services” [2].  Thus it combines two 
key elements, the first relating to people’s use of the health services they need and the second 
element relates to the economic consequences of doing so [4]. Even, the main motive of universal 
health coverage implementation is individual benefits from health service utilization as 
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improvements in health but also by this widespread coverage, all society would benefit because it 
can improve population health [2].  

As access to health services ensures healthier people, therefore, universal health coverage 
became a critical component of sustainable development and poverty reduction, and a key element 
to reducing social inequities [4]. There are some evidence provided by World Health Organization 
showing, that some countries improve health indicators and contribute to stronger economic 
development as well as reduce the poverty levels by increasing coverage with health services [5].  

Thus, sustainability development requires an efficient health system that provides the entire 
population with access to good quality services, health workers, technologies and medicines [6,7].   

As health systems are labour intensive, therefore human resources are treated as the most 
important of the health system’s inputs among all three (with the other two major inputs being 
physical capital and consumables). In the context of health care, human resources are defined as the 
different kinds of both clinical and non-clinical staff who make each individual and public health 
intervention happen  [8]. Also, in documents of World Health Organization, it is underlined  that 
the health human capital will be crucial to achieve health and wider development objectives in the 
next decades  [9].   

Even, the health system would have plentiful human resources with excellent knowledge and 
skills, still could face impending crisis if there is inequitable access do them [10]. Equity matters as 
it refers to fair opportunity for everyone to attain their full health potential regardless of 
demographic, social, economic or geographic status.  It entails  the minimization of differences in 
access, coverage, quality, use and utility of health care between groups of the population 
categorized by above characteristics [11,12].  Therefore inequalities in access to health services leads 
to a low level of health [13]. Thus realization of the right to health must involve not only a concerted 
and sustained effort to improve health across all populations but also reduction of inequities in the 
enjoyment health. According to WHO, equity must be reached both between and within countries 
[11].  

Therefore, the management of human resources plays a key role for the performance of health 
systems. However, it is a real challenge as health system must balance investments in human 
capital to cover future needs as well as present demands but also balance between the different 
types of health providers and also between  health workers and physical resources [10].  

Actually, many countries at all levels of socioeconomic development face, to varying degrees, 
difficulties in human resources management. Most of them suffer from the overall shortage of 
physicians, some with the problems with too many specialist and too few general practitioners. 
Also many are dealing with the problems by substituting among various health providers, it means 
with the reorientation of specialist physicians [10]. Moreover, many global health care system face 
the problem with the migration of health care workers. Such workforce mobility can create 
additional imbalances that require better work- force planning [9].  

Because of the nature of health and health care,  the health systems can only function with 
health workers. Thus improving health service coverage and realizing the right to the enjoyment of 
the highest attainable standard of health is dependent on human resources availability, 
accessibility, acceptability and quality. More availability of health human resources with the 
required competency is not sufficient, because they must be also equitably distributed and 
accessible by the population. Only then, this theoretical coverage can translate into effective service 
coverage. It is also underlined that “health priorities of the post-2015 agenda for sustainable 
development” – among others - “guaranteeing UHC – will remain aspirational unless accompanied 
by strategies involving transformational efforts on health workforce capability” [9,14].  

Also, the elimination of geographical and social inequalities in health is being one of the 
strategic objectives of the past and present National Health Programs in Poland [11]. The Republic 
of Poland is a country with the location in central and eastern Europe with both population of 38.1 
million and area of 312 685 km2 in 2018 [15]. It is also the largest country among the new Member 
States admitted to the EU after 2004.  The Human Development Index for Poland was 0.865 in 2018.  
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According to Article 68 of the 1997 Constitution of the Republic of Poland, all citizens, 
regardless of their financial status have the right to equal access, which should be ensured by the 
public authorities. Thus, the Polish Constitution of 1997 grants a general right to health care to 
every citizen as detailed conditions for as well as the scope of, the provision of services shall be 
established by statute. Moreover, special health care should be granted to children, pregnant 
women, handicapped people and persons of advanced age. In addition, public authorities are 
mandated to combat epidemics illnesses and prevent the negative health consequences of 
environmental degradation. They should also support the development of physical culture 
especially among children and adolescents [16]. Further, the system’s legal framework is based on 
the 2004 Law on Health Care Services Financed from Public Sources [17], on the 2011 Law on 
Therapeutic Activity [18] and on legislation harmonizing Polish law with that of the EU [11].  

The stewardship, management and financing functions in the Polish health care system are 
divided between the Ministry of Health, the National Health Funds (NHF) and territorial self-
governments. Ministry of Health has progressively evolved from health care funder and organizer 
of health care provision to health policymaker and regulator. Mainly, the Ministry of Health has the 
overall responsibility for governance of the health sector and its organization. It is responsible for 
national health policy, implementation and coordination of health policy programs, major capital 
investments and also for medical research and education. The Ministry also has a number of 
supervisory functions. In addition, among others, it also  regulates medical professions, jointly with 
the voivodeships evaluation of access to health care [11,19]. 

While, the major task of the NHF is to finance health services provided to the entitled 
population it also manages the process of contracting health services with public and non-public 
service providers (setting their value, volume and structure), monitors the fulfillment of contractual 
terms and is in charge of contract accounting. The quality and accessibility of health care services 
are to a certain extent influenced by the negotiated terms [19]. 

As Poland has three levels of territorial self-government, at each administrative level, 
territorial health authorities are responsible for the identification of the health needs of their 
respective populations, for planning of health services delivery, health promotion and the 
management of public health care institutions [11].  

In Poland, the government’s budget has historically been the main source of health care 
financing and a radical change of this system happened in 1999, while the implementation of 
market economy took place earlier, in 1989 [20]. Thus, in January 1999 – by introducing the 1997 
General Health Insurance Act – a new general obligatory health insurance system entered into 
force, which changed the system of financing. with a system of financing from health contributions, 
based on social health insurance (SHI) rules. And as a result of this reform the purchaser and 
provider functions were split. It can be said that the decentralization of the system was placed [21].  
A system of health insurance institutions, the so-called sickness funds (kasy chorych), was 
established. There were 16 sickness funds – one for each voivodeship – and a separate sickness fund 
for the uniformed services (members of the police, the military and the state rail)  [22]. Because of 
the considerable differentiation of the number and quality of services in individual regions, this 
system was met with criticism from the new left-side government. However it potentially infringes 
the “equity” rule prescribed in the Constitution. So the new government adopted a different 
solution, instead of improving this system, they enforced a law on general insurance in the National 
Health Fund on April 1, 2003 [19].   

Thus, sickness funds were replaced by a single central insurance institution – the National 
Health Fund. And the Head Office of the NFH and 16 regional branches, one in each voivodeship 
were established. It meant that the public funds for health care were again centralized. To eliminate 
regional differences in access to health care, the Law introduced uniform contracting procedures 
and point limits for contracted services [11]. However, shortly after – in January 2004, the law on 
universal insurance in the National Health Fund was legally qualified as not standing in accordance 
with the Constitution. As a result, the Sejm of the Republic of Poland passed the law on health 
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benefits financed from public means on 30 July 2004, but the general idea of insurance in National 
Health Fund remained [23]. 

 As, human resources are the major input of health systems and equity access do health care 
services has so high importance in the context of good health, which is then so important for the 
sustainable development, thus it is important to analyze the distribution of health care human 
resources – especially by area and population.  

Because of importance of this topic and shortage of such research in the context of Poland, the 
purpose of this study is to evaluate the health care human resources distribution across regions of 
Poland between 2010 and 2017 and estimate the level of equity. There is no such structured studies 
in the context of Poland and this research will allow to fill in the gap in existing literature (there is 
some studies conducted from different context e.g. [24]). While this topic is widely analyzed in 
some other countries (e.g. [25-29]). To understand the trend of access to human resources in health 
care in Poland is important because it could be a base for the improving health policy. Moreover, 
the equitable distribution of human resources in health care remain critical in making progress 
towards the goal of universal health coverage and also to sustainable development.  

2. Materials and Methods 

Data related to health care human resources used in this study was derived from the 
Knowledge Database Health and Health Care of Statistic Poland [30] for the period from year 2010 
to year 2017.  As Poland is divided into 16 voivodeships, thus this study used, voivodeship - level 
data on health care human resources and each voivodeship was considered as a unit of analysis. 
The study data consisted of the number of physicians, number of nurses, number of dentist and 
number of pharmacist and number of all types of specialists. Moreover, data regarding to number 
of 16 different types specialists (which are more then 85 % of specialist in general) were also 
collected. These numbers were then converted and expressed as number per 10,000 people and per 
square meter. Population and geographic area data was obtained from Polish Statistical Yearbook 
2010–2017 [15]. Number of them were used as the indicators of health care resources in each region.   

In purpose to exam the distribution of health resources against population size and geographic 
size in Poland, the Gini coefficient calculated based on the Lorenz Curve was engaged. Because it is 
recognized as one of the most common measure of distribution and also as one of the superior tool 
for measuring inequity [31,32].  

The Gini coefficient was developed by the Italian Statistician Corrado Gini [33] as a summary 
measure of income inequality in society [34]. In this study, the Gini coefficient was calculated based 
on the Lorenz curve as a graphical representation [35,36]. The Gini  coefficient is defined as the ratio 
where the numerator is the area between the Lorenz curve of the distribution and the uniform 
distribution line while the denominator is the area under the uniform distribution line. Thus  the 
actual extent of inequality is presented by the area between Lorenz Curve and the line of perfect 
equality. It means, that more even distribution would be recognized in case of less deviation from 
the line of perfect equality.   

The ratio can vary from 0 to 1, where 0 corresponds to perfect human resources distribution 
(i.e. every units has this same resources per 10,000 people) and 1 means perfect human resources 
inequality (i.e. one  has all the human resources, while everyone else has zero resources). Then Gini 
coefficient with the value less then 0.3 shows preferred equity status, then between 0.3-0.4 means 
normal condition , while  Gini coefficient with the value between 0.4-0.6 triggers an alert of inequity 
and the value exceeding 0.6 represents a highly inequitable state. 

Two indicators were used for measuring inequity, reflecting the distribution of health care 
human resources among populations and the second among geographical location. And the 
following formula was used: 

 
 

       ∑ni=1(2i-n-1)yi 
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G(y)= 

         

           n2y  

 Where: 
 yi = value of i-observation 
 n= number of observations 

3. Results 

      The results of this study showed that the number of physicians, dentist, nurse and pharmacist, 
expressed as per 10.000 population in Poland (table 1) has increased from the year 2010 to 2017. In 
case of pharmacist and physician, the change is above 10%, it means 16.92% and 14.08% 
respectively. While number of dentist per 10.000 population has increased by 9.38% and the lowest 
change is reported in case of nurses, it means only 5.22%. 

      Table 1. Health care human resources per 10,000 population in Poland in the years from 2010 to 2017 

Year physician    dentist nurse pharmacist 
2010 20.6 3.2 47.9 6.5 
2011 20.9 3.3    48.4 6.8 
2012 22.1 3.2   54.9       '7.0 
2013 22.1 3.2  52.1 7.1 

2014 22.7 3.4 
      

51.7 7.2 

2015 23.0 3.3   51.4 7.3 
2016 23.9 3.5 51.0 7.6 
2017 23.5 3.5     50.4 7.6 

change 14.08% 9.38% 5.22% 16.92% 
                 1 Source: [30] 

Analysis of number of all specialist (in general) and various type of specialists (totally 16 
specialists which are more then 85 % of specialist in general) presents variability in amount by 
which theses resources have been changed in 2017 compared to 2010.  
 
Table 2. Health care specialists per 10,000 population in Poland in the years from  2010 to 2017 

Year 2010 2011 2012 2013 2014  2015 2016 2017 change* 

specialist in general 13.81 14.20 15.1           
15.16    '15.01      

15.47 15.60 15.84 15.64 13.26% 

anesthesiologist 0.78 0.80 0.89        
0.92 

       
0.97    0.96 0.96  0.96    23.06% 

cardiologist 0.45 0.47 0.53      0.55      0.63   0.71       0.76 0.76 67.44%  
dermatologist 0.23 0.23 0.25     0.24      0.23      0.24  0.25 0.23 1.34% 

family  medicine 1.57 1.62 1.69   '1.67   '1.73    '1.73 1.75      1.75 11.92% 

internist 1.84 1.87 1.94         
1.86 

         
1.81 

0      
1.74  '   1.72     1.66 -10.00% 

lung diseases 0.33 0.34 0.36     0.35    0.35   0.36   0.35   0.33  0.48% 
neurologist 0.54 0.58 0.62      0.60      0.54 0.62 0.64 0.63 15.32% 

obstetrics and 
gynecology 1.01 1.01 1.02      0.99      1.00 0.99 1.02       0.97   -4.13% 

occupational medicine 0.21 0.22 0.21      0.20       0.16 0.19 0.21    0.21 -1.06% 
oncologist 0.09 0.10 0.12      0.13       0.13 0.18 0.19 0.19  115.51% 

ophthalmologist 0.46 0.47 0.51      0.49      0.52 0.53 0.53 0.52 14.26% 
otolaryngology 0.33 0.33 0.34      0.34      0.32 0.34 0.35 0.35 5.34% 

pediatrician 0.84 0.84 0.84      0.84      0.86 0.88 0.94 0.93 10.67% 
psychiatrist 0.52 0.58 0.60      0.62     0.59 0.65 0.64 0.64 22.47% 
radiologist 0.51 0.52 0.59     0.59     0.59 0.60 0.58 0.59 15.96% 

surgeon 1.94 1.98 2.18 2.13 2.20 2.21 2.24 2.18 12.45% 

(1) 
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1 Source: own calculation; the calculated change too into account more places (numbers) after the full-stop; 

 Generally, there is increase of specialists in general by 13.26%. The most significant changed 
can be observed in case of oncologist (115.51%) and cardiologist (67.44%). Then there is a group of 
such specialists, which amount per 10.000 population has been changed by around 20% - it means 
anesthesiologist (23.06%) and psychiatrist (22.47%). The change of number of specialists per 10.000 
population from 2010 compared to 2017 at the level ranged from 10.67% to 15.96% (surgeon, family 
medicine, neurologist, ophthalmologist, pediatrician, radiologist). Smaller change occurred with 
reference to such specialists as lung diseases, dermatology, otolaryngology. While there is also 
decrease of number of such specialists: internist (by 10%), obstetrics and gynecology (4.13%) and 
occupational medicine (1.06%).   

Table 3. Health care human resources per 1 square km in Poland in the years from 2010 to 2017 

Year physician    dentist nurse pharmacist 
2010 0.254 0.039 0.591 0.080 
2011 0.257 0.041    0.597 0.084 
2012 0.272 0.040   0.677       0.086 
2013 0.273 0.039  0.642 0.088 
2014 0.280 0.042       0.637 0.089 
2015 0.283 0.040   0.631 0.090 
2016 0.293 0.043  0.626 0.094 
2017 0.289 0.043     0.619 0.094 

change 13.80% 8.15% 
       

4.85% 16.76% 

                 1 Source: own calculation  

 Table 3 presents the number of physician, dentist, nurse and pharmacist respectively per 1 
square km, which has been increased from 2010 compared to 2017. Regarding to  pharmacist and 
physician, the change is above 10%, it means 16.76 % and 13.80% respectively. While number of 
dentist per 10.000 population has increased by 8.15% and the lowest change is reported in case of 
nurses, it means only 4.85%. While there is also decrease of number of such specialists per 1 square 
km: internist (by 9.37%), obstetrics and gynecology (3.46%) and occupational medicine (0.37%).   

 Table 4. Health care specialties per 1 square km in Poland in the years from 2010 to 2017 

Year 2010 2011 2012 2013 2014 2015 2016 2017 change* 

specialist in general 0.169 0.173 0.00      
0.187 0.185 0.190 0.192 0.19

5 0.192 14.05% 

anesthesiologist 0.010 0.010 0.011        0.011  0.012 0.012   
  

0.01
2 

  0.012        23.92% 

cardiologist 0.006 0.006 0.006 0.007  0.008 0.009     
     

0.00
9 

0.009 68.60%  

dermatologist 0.003 0.003 0.003 0.003 0.003  0.003 
   

0.00
3 

0.003   2.04% 

family  medicine 0.019 0.020 0.021        
0.021      0.021 0.021 

     
0.02

2 
   0.022 12.70% 

internist 0.022 0.023 0.024        
0.023 

     0.022     0.021 
0.      

0.02
1 

   0.020 -9.37% 

lung diseases 0.004 0.004 0.004 0.004 0.004    0.004  
0.00

4   0.004  1.18% 

neurologist 0.007 0.007 0.008 0.007  0.007    0.008     0.008            1                       
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0.00
8 

16.12% 

obstetrics and 
gynecology 

0.012 0.012 0.013 0.012  0.012 0.012 
     

0.01
3 

     0.012               -
3.46% 

occupational medicine 0.003 0.003 0.003 0.002 0.002 0.002  
    

0.00
3 

0.003           -
0.37% 

oncologist 0.001 0.001 0.002 0.002 0.002 0.002 
    

0.00
2 

0.002 
         

117.01% 

ophthalmologist 0.006 0.006 0.006 0.006 0.006 0.006 
    

0.00
6 

 0.006       15.06% 

otolaryngology 0.004 0.004 0.004 0.004 0.004 0.004 
    

0.00
4 

0.004 
               

6.07% 

pediatrician 0.010 0.010 0.010 0.010 0.011 0.011 
    

0.01
2 

0.011              
11.44% 

psychiatrist 0.006 0.007 0.007 0.008 0.007 0.008 
    

0.00
8 

0.008 23.33% 

radiologist 0.006 0.006 0.007 0.007 0.007 0.007 
    

0.00
7 

0.007          
16.77% 

surgeon 0.024 0.024 0.027 0.026 0.027 0.027 
    

0.02
8 

0.027       13.23% 

 1 Source: own calculation. * the calculated change too into account more places (numbers) after the full-stop; 

Analysis of number of specialist in general and various type of specialists (totally 16 specialists 
which are more then 85 % of specialist in general) presents variability in amount by which those 
resources have been changed in 2017 compared to 2010, when expressed as number of particular 
specialist per 1 square km (table 4). Generally, there is increase of specialists in general by 14.05%. 
Similar tendency of changes can be observed when expressing number of each types of specialists 
per 1 square km. The most significant changed can be observed in case of oncologist (117.01%) and 
cardiologist (by 68.60%). Then there is a group of such specialists, which amount per 1 square km. 
has been changed by around 20% - it means anesthesiologist (23.92%) and psychiatrist (23.33%). The 
change of number of specialists per 1 square km from 2010 compared to 2017 at the level ranged 
from 11.44% to 16.77% (surgeon, family medicine, neurologist, ophthalmologist, pediatrician, 
radiologist). Smaller change occurred with reference to such specialists as otolaryngology, lung 
diseases, dermatology.  

From the analysis of Gini coefficients values it was noticed then the Gini coefficients against 
population size (table 5) ranged between 0.04 and 0.17 for the number of such human resources as 
physician, dentist, nurses and pharmacist, respectively indicating relatively good equality. What is 
also positive that slight improvement in the level of equality to access to three groups of health care 
workers is also recognized. For physician, the Gini coefficients has changed from the 0.08 (in 2010) 
to 0.06 (in 2017) and respectively for dentist from 0.16 (2010) to 0.14 (2017), then from 0.11 (2010) to 
0.09 (2017) for the pharmacist. In case of nurses, the slight increased was noted from 0.06 (2010) to 
0.07 (2017), which means the detoriation of equity level.  

Table 5. Gini coefficients of population distribution of health resources in the years  from  2010 
to  2017 

Year physician    dentist nurse pharmacist 
2010 0.08  0.16    0.06 0.11 
2011 0.08 0.17       0.06 0.10 
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2012 0.08    0.16      0.04       0.10 
2013 0.07   0.16    0.05  0.09 
2014 0.07   0.14         0.05  0.09 
2015 0.07   0.14     0.06  0.09 
2016 0.07   0.13    0.06  0.09 
2017 0.06    0.14       0.07  0.09 

                 1 Source: own calculation  

 The Gini coefficients against geographic distribution (Table 6) of above health resources 
ranged between 0.25 and 0.32 indicating relatively good and normal equality. A slight 
improvement in the level of equality to access to nurse and pharmacist is also recognized, while 
there is no changes in the level of equity for the access to physician as the Gini coefficients for 
physician was in both 2010 and 2017 at the level of 0.3. The decrease in equity is noted in case of 
dentist as the Gini coefficients increased slightly from 0.26 in 2010 to 0.27 in 2017.  

      Table 6. Gini coefficients of geographic distribution of health resources in the years from 2010 to 
2017 

Year physician    dentist nurse pharmacist 
2010 0.30  0.26    0.30 0.32 
2011 0.30 0.27       0.30 0.32 
2012 0.30    0.27      0.28       0.32 
2013 0.29   0.26    0.28  0.31 
2014 0.29   0.25         0.29  0.32 
2015 0.30   0.29     0.29  0.31 
2016 0.30   0.29    0.29  0.31 
2017 0.30    0.27       0.29  0.30 

                1 Source: own calculation  

 In case of specialists in general and specialists in various fields of medicine,  the Gini 
coefficients against population size ranged between 0.05 and 0.27, which indicating relatively good 
equality (Table 7). Relatively, the most equitable access can be observed in case of specialists in 
general (0.06-0.08) and three more type of specialists as: to surgeon (0.05-0.06), anesthesiologist 
(0.06-0.08) and obstetrics and gynecology (0.08-0.09). Table 7 presents, that the less equitable access 
is in case of oncologist (0.15-0.27), family medicine (0.18-0.22) and occupational medicine (0.18-0.24).  

 Then a slight improvement - within  the analyzed period – in the level of equality to access to 
specialist in general (0.29) has been observed as well as to seven types of specialist as for: family 
medicine, lung disease, occupational medicine, ophthalmologist, psychiatric, radiologist and 
relatively higher improvement in case of oncologist (0.25 to 0.16). There are five types of specialists 
for which,  the increase of the Gini coefficients was noticed which means the decrease of equity to 
assess to them (cardiologist, internist, obstetrics and gynecology otolaryngology and surgeon). 
There are also 4 types of specialists (anesthesiologist, dermatologist, neurologist, pediatrician) with 
no changes in the level of Gini coefficients between year 2010 and year 2017 and thus in the equity 
level within analyzed period, however slight variation of Gini ratio during this period between 
2010 and 2017 can be observed.   

  
 Table 7. Gini coefficients  of  population  distribution of  health  care specialists  in the years from  2010 
to 2017 

Year 2010 2011 2012 2013 2014 2015 2016 2017 
specialist in general 0.07 0.08 0.07   0.07  0.07 0.07  0.07   0.06 

anesthesiologist 0.07 0.07 0.06         0.07 0.07 0.06 0.07 
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0.08 
cardiologist 0.15 0.15 0.14  0.21 0.15     0.14     0.15 0.18 

dermatologist 0.12 0.14 0.12 0.15 0.12   0.12   0.13 0.12 

family  medicine 0.22 0.22 0.20 
      

0.21      0.19  0.19  0.19 
     

0.18 

internist 0.11 0.12 0.10 
     

0.10     0.12   0.12    0.12 
    

0.12 

lung diseases 0.14 0.11 0.11 0.10 0.08   0.07   0.08 
  

0.08 
neurologist 0.10 0.11 0.11 0.11 0.10   0.10  0.10 0.10 

obstetrics and 
gynecology 

0.08 0.09 0.08 0.09 0.08 0.08  0.09       
0.09 

occupational 
medicine 

0.19 0.22 0.22 0.24 0.23 0.20 0.21 0.18 

oncologist 0.25 0.27 0.23 0.19 0.21 0.19 0.15 0.16 
ophthalmologist 0.12 0.12 0.11 0.13 0.12 0.12 0.12 0.10 
otolaryngology 0.09 0.08 0.09 0.10 0.09 0.08 0.09 0.11 

pediatrician 0.10 0.08 0.09 0.10 0.09 0.09 0.10 0.10 
psychiatrist 0.14 0.13 0.13 0.12 0.12 0.12 0.12 0.09 
radiologist 0.15 0.15 0.15 0.11 0.13 0.13 0.13 0.11 

surgeon 0.05 0.05 0.05 0.06 0.06 0.06 0.06 0.06 
 1 Source: own calculation  

In case of specialists in general and specialists in various fields of medicine,  the Gini 
coefficients against geographic distribution ranged between 0.25 and 0.43 (Table 8). Relatively, the 
most equitable access can be observed in case of specialists in general(0.29) then to surgeon (from 
0.29 to 0.28) and anesthesiologist (0.28-0.30) and obstetrics and gynecology (0.25-0.26).   

Then a slight improvement in the level of equality to access can be observed in case of eight types of 
specialists as as for dermatologist, family medicine, internist, neurologist, occupational medicine, 
ophthalmologist, surgeon. Then in case oncologist, the change is higher as from 0.38 to 0.33.  

There are three types of specialists for which,  the increase of the Gini coefficients was noticed 
which means the decrease of equity to access to them  as for: anesthesiologist,  obstetrics and 
gynecology,  pediatrician. In case of 5 types of specialists and specialist in general, no changes in the 
level of Gini coefficients between year 2010 and year 2017 and thus in the equity level were 
recognized, as for cardiologist, lung diseases, otolaryngology, psychiatrist, radiologist, however 
slight variation of Gini ratio during this period between 2010 and 2017 can be observed.  

Table 8. Gini coefficients of geographic distribution of health care specialists  in the years from  2010 to 

2017 

Year 2010 2011 2012 2013 2014 2015 2016 2017 
specialist in general 0.29 0.29 0.28   0.29  0.29 0.29  0.29   0.29 

anesthesiologist 0.29 0.30 0.29 
     

0.29    0.30 0.29 0.28 0.30 

cardiologist 0.37 0.38 0.37  0.37 0.37     0.38     0.37 0.37 
dermatologist 0.27 0.29 0.26 0.28 0.27   0.27   0.25 0.26 

family  medicine 0.39 0.42 0.41 
      

0.43 
     0.43  0.40  0.38 

     
0.37 

internist 0.37 0.37 0.35      
0.35 

    0.36   0.36    0.36     
0.35 

lung diseases 0.30 0.30 0.29 0.30 0.28   0.28   0.29   

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 5 February 2019                   Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 5 February 2019                   doi:10.20944/preprints201902.0052.v1

http://dx.doi.org/10.20944/preprints201902.0052.v1


  

0.30 
neurologist 0.32 0.32 0.32 0.31 0.32   0.32  0.31 0.31 

obstetrics and 
gynecology 0.25 0.26 0.27 0.26 0.26 0.26  0.26 

      
0.26 

occupational 
medicine 0.38 0.39 0.39 0.41 0.41 0.38 0.37 0.36 

oncologist 0.38 0.42 0.39 0.36 0.38 0.38 0.35 0.33 
ophthalmologist 0.33 0.32 0.32 0.33 0.32 0.33 0.31 0.31 
otolaryngology 0.31 0.29 0.29 0.29 0.29 0.30 0.30 0.31 

pediatrician 0.30 0.30 0.30 0.31 0.32 0.31 0.31 0.32 
psychiatrist 0.31 0.32 0.31 0.30 0.30 0.31 0.31 0.31 
radiologist 0.32 0.32 0.32 0.31 0.32 0.31 0.32 0.32 

surgeon 0.29 0.29 0.28 0.28 0.28 0.28 0.28 0.28 
1 Source: own calculation  

 The results showed that the geographical distribution of specialists in general and specialists in 
various fields of medicine is less equitable then in case of population distribution. The Gini 
coefficients against geographical ranged between 0.25 and 0.43. For 11 types of specialists the Gini 
coefficients accepted the value from the range above 0.30. (not only in 2017 but in most of the years 
of analysis) and three of them had also value of this ratios above 0.4 during the analyzed period.  

4. Discussion 

On basis of the Gini coefficient, this paper reports on a comparative analysis of some slight  
inequality of health care human resources distribution in Poland.  This study has several major 
findings. Firstly, the amount of all types of human resources (physician, nurses, pharmacist, dentist 
and specialist in general) when expressed as number of them per 10,000 population increased in 
2017 compared to 2010. Also, it was observed that number of most different types of analyzed 
specialist increased in the above period with the most significant increase of oncologist and 
cardiologist. However, in case of three out of sixteen specialties - in such as internist, obstetrics and 
gynecology and occupational medicine - the decrease of their amount per 10,000 population was 
observed. 

Also, this same tendency was observed when analyzing number of the human resources per 1 
square km. It was noticed that generally number of all types of human resources and most of 
different types of analyzed specialist increased in the above period with the most significant 
increase of oncologist and cardiologist. However, in case of three out of sixteen specialties – in such 
as internist, obstetrics and gynecology and occupational medicine - the decrease of their amount 
was observed. Generally, there is increase of amount of health care human resources expressed in 
both by population and per square km.  

Secondly, population distribution of all main types of health care human resources is quite 
equitable as Gini coefficients for distribution by population were below 0.17, while for different 
types of specialists it was below 0.27 during all years of analysis and in 2017 even below 0.14 and 
0.18 respectively. Moreover, it was noticed that apart from nurses, cardiologist, internist, 
otolaryngology,  obstetrics and gynecology, surgeon the decrease of Gini coefficients were observed 
which means the improvement of equity took place. The relatively most higher improvement was 
noticed in case of on oncologist.  

However, geographical distribution of all main types of human resources is less equitable as  
Gini coefficients for distribution by geographical area were below 0.32 and in case of different types 
of specialists it was below 0.43 during all years of analysis while in 2017 even below 0.30 and 0.37 
respectively. It means that the geographic distribution of health care resources including also 
different types of specialists in Poland exhibits a slight level of inequality. The positive is that - 
apart from - dentist, anesthesiologist,  obstetrics and gynecology,  pediatrician,  the decrease of the 
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Gini ratios took place,  which means the improvement of equity in the access to these human 
resources.  The higher improvement was noticed again in case of oncologist.   

The results showed that the geographical distribution of all types of human resources and and 
specialists  in various fields of medicine is less equitable then in case of population distribution.  It 
implies there is ready access to healthcare in all regions, whilst the coefficients by geographical area 
apparently indicate inequality, which means that the equality of Poland's demographically assessed 
distribution of health care resources is greater than that of its geographically measured distribution. 
It can be also found out in research conducted in other country (e.g. 27,29]). This could be the result 
of the sparsity of population. Probably, most of the Polish health care resources are distributed 
within the developed provinces, especially in large cities developing provinces, fewer health care 
resources are allocated. The problem, however, requires further analysis, which should be 
expanded by including for example the analysis of the availability based on actual consumption of 
health care services provided by the above human resources.  

What is positive that in most types of health care human resources  the level of access slightly 
changed during analyzed years. The most troublesome is relatively lower equity in case still of 
oncologist, family medicine and occupational medicine and cardiologist  in both population as well 
as geographical distribution and internist when it is expressed by 1 square km. This unequal 
redistribution – especially in case of some types of specialists lead to differences in the access to 
health care services. 
 Moreover, despite the increase in the number of oncologists and cardiologists expressed at 
both per 10,0000 population and per square km, they still present relatively lower equity compering 
with others. Also, very disturbing is the fact of significant inequality of family medicine specialists. 

 Thus this research provides some implications for policy and practice. As the main reason to 
establish National Health Fund (which meant also the centralization of the system) in Poland was to 
to eliminate regional differences in access to health care, thus this research confirms that still some 
more corrective actions, in this field, should be undertaken. On the one hand, the findings also 
confirm the Polish government’s effort and input in increasing and thus providence with better 
access to health care human resources but on the other hand progress has not been fast enough or 
deep enough – especially in case of some specialists. Thus this policy should be changed in a way to 
provide more equity in the access to some specialists.    
 The results show the need to correct the health policy conducted by Ministry of Health as well 
as contracting system conducted by National Funds of Health in Poland. So, because of shortage of 
specialist The Ministry of Health should retrieve the medical education policy as well as the aspect 
of medical professions regulations. In purpose to provide more equitable access to human resources 
in health care Poland, the Ministry of Health and National Health Funds  should expand the supply 
of improve human resource management. Results of this research also confirms that some actions 
should be taken in purpose to meet standards required by updated health workforce 2030 
requirements, to achieve universal coverage health and Sustainable Development Goals 2016-2030 
[37]. 
 

 5. Conclusions 

 This paper focuses on the equity to access to human resources in health care as health systems 
are labour intensive  and therefore human resources are treated as the most important of the health 
system’s inputs. Health care services are delivered by people, therefore effective human resources 
management is so important and regional disparities in the allocation of health resources might be a 
significant obstacle, preventing some population from accessing basic health care. Although the 
distribution of health care resources was more adequate for the population size with some little 
variation among types of human resources, a striking difference was found in terms of the 
distribution per area. Geographical imbalances need to be taken into consideration when 
formulating policy rather than simply increasing the number of health care resources. Then this 
study can be used as the basis for health systems planning to correct the unequal distribution of 
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health care resources. This study analyzed certain group of human resources, types of them were 
restricted by the availability of data. Additional studies can be conducted and should incorporate 
other types of health care resources if they would be availably, including moreover technological, 
infrastructures and financing to identify the overall circumstance of health resources in Poland.  
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