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Abstract

The article attempts to verify the inverse care (Bhart's law) in Poland on the example of the
geographic accessibility of medical human resoubgesitizens. The aim of the article is to
analyze selected economic indicators in relatiorth® ratio of the number of doctors per
10,000 citizens in individual provinces in Polafthe analysis is to verify whether medical
practitioners in Poland are guided by the wealthth&f citizens of a given region when
choosing the place of providing medical servicesegearch hypothesis was tested, according
to which economic indicators - i.e. gross income papita, gross domestic product,
unemployment rate, local public spending on healihe, and private household health
expenditure — are correlated with density of phgsi, i.e. the number doctors for 10,000
residents in a given province in Poland. The catieh was examined using Spearman’s
correlation coefficient, and the results obtainkdvged that there is a geographical variation
in access to doctors in Poland and that Hart's ieas partially confirmed. Based on the
conclusions, a statement can be put forward tHdtpugh access to medical services is

universal and provided by the state, it variesiambt equal for all citizens.

Key words: health economics, health policy, medical serviogsdical care, health, Hart's

law.
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Introduction

Health is a form of capital, as the inconvenienaesed by a disease entity burdens not only
by the sick person themselves, but also their fgn@mployer, business partners, and the
whole environment in which they function and theogle they interact with (Laskowaka
2000, p. 15). Nowadays, in economic analyses, naitgntion is paid to the valuation of
health and the shaping of the law of supply andatethfor medical services. The assessment
also concerns the impact of political decisionsealth policy, and on satisfying health needs
and shaping forms of medical care (Suchecka 2018).gOn the other hand, health care is
considered to be one of the determinants of heakhit is also correlated with genetic
predispositions, the social environment and theurahtenvironment perceived by the
consumer/patient individually (Grossman 2000, [§#-352).

One of the most important elements of health carthe issue of human resources,
which significantly influences the effective furmting of healthcare system as a whole.
Doctors, together with other medical professiongliay a particular role in society since they
are entrusted with health, which is one of the mogiortant human assets. Provision of
properly distributed and educated medical stafine of the challenges in the current health
system (Polish Central Statistical Offiggjrowie i Ochrona Zdrowi2016, p. 70).

Looking at the premature mortality rates of peagfievorking age, and the number of
years in disability due to chronic diseases, itdthdbe noted that Poland, in this sense, closer
leans more towards the standards of Central antefBaBurope, rather than the European
Union (Jakubowska 2016, p. 51). As a result, itreasonable to provide citizens with
significantly better access to medical personnel.

This article was inspired by the issues of geogrplistribution of medical staff
resources, derived from Julian Hart’s findings. Ene of the article is to analyze selected
economic indicators in relation to the ratio of timember of doctors per 10,000 citizens in
individual Polish provinces. The analysis is toifyewhether Polish doctors are guided by the
wealth of the citizens of a given region when cliwgsthe place of providing medical
services. A research hypothesis was tested, aocgptdiwhich economic indicators - i.e. the
average income per resident, gross domestic profleBtP) in a given province, the
unemployment rate, local public spending on healine, and private household health
expenditure — are correlated with the number dsdimr 10,000 residents in a given province
in Poland. The correlation was examined using $paais correlation coefficient, and data
collected from the Polish Central Statistical G#fi¢(GUS) and the Polish Chamber of
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Physicians and Dentists (NIL) was analyzed. Indtiele, Polish and English literature items
from the fields of health economics and healthqyolere used, and the databases BazEkon,
ProQuest and PubMed were accessed.

In the first section, the article describes themaets of the medical market that
differentiate it from other markets. Next, the thetmwal basis of the paper was presented, i.e.
Hart's law and other studies of the inverse case The third section discusses the results of
the analysis of economic indicators with the numbéravailable doctors in Poland in
individual provinces. Due to the pilot nature oé thnalysis, a number of recommendations

for further research were included at the end efthper.

Characteristic features of the medical market

The first characteristic feature of the medical kears the existence of a third party that deals
with the purchase-sale of a medical service, naraepayer, which may be a state or an
insurance institution (Morris, Devlin 2012 p. 110).

The diversity of medical care is also determined dxgernal effects related to
increased access of the public to medical senbgemcreasing public subsidies (Suchecka
2016 p. 64). Another distinguishing feature mayheefact that enterprises on the supply side
are not always driven purely by profit. They operas public entities, and so, they are funded
by the state while their activity is dictated by thecessity to satisfy the need to improve the
health of citizens (Morris, Devlin 2012 p. 158). Wtiurther distinguishes the medical market
from other markets is the limited application oheentional market mechanisms resulting
from the existence of public health protection (Herson 2002 pp. 10-12).

The medical market is also marked the asymmyn@ information between the doctor,
acting as a medical service provider, and the ptacting a consumer. When ill, patients go
see the doctor to obtain information about theiglte a possible diagnosis and treatment
methods, while the doctor has the relevant medioalvledge and decides on the treatment
method. The existing asymmetry of information ddfexr significant advantage to service
providers, which is why market mechanisms canndly fapply to health care. This
asymmetry also prompts the creation of demand giraupply, which means that healthcare
providers have a significant impact on the consumnpof services by patients (Suchecka
2016, p. 66). Consumers also experience the lacidedl information in other service
markets, but the risk of making a mistake whilestoning the service is incomparably high

in health care, as it may decide about human GfetZen 2000 p. 148).
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Last but not least, the heath care market stanas bpcause of the price of its services,
which is often unknown to the consumer, and whigh lbe balanced out by waiting time for
advice, distance and time needed to reach the auotd the quality of services (Suchecka
2016, p. 118). Medical care is also distinguishgdti®e uncertainty of the demand for its
services and the effectiveness of treatment, progpthe emergence of a separate risk-taking
market (Suchecka 2016, p. 67). Consumption of nadiervices is unpleasant, as it takes
place during the state of illness and overall ipdgtion, and may be either preventive
(vaccines) or follow-up after the dysfunction. Thiensumption is usually associated with
pain and physical or mental discomfort on the p&the consumer. In Poland, all citizens use
medical services throughout their life, which daes occur in any other market except for the

food market.

Hart's law

The specificity of the medical market means tha¢ tlocation of service providers
representing the supply side of a transaction satsecessarily need to correspond to the
local demand. The choice of a place of work by atalois convergent with the place of
providing a medical service, and then, with thesgmBty of using this service by patients.
Each physician is bound by the medical oath (Ppfistyrzeczenie lekarsRfe from which it
follows that providing help and treatment of patseshould be performed regardless of the
place of residence or the financial status of thgept. In addition, every Polish citizen is
guaranteed access to medical care in the same sodpe Art. 68 of the Constitution of the
Republic of Poland (Journal of Laws 1997, 78.483).

What inspired the deliberations undertaken in thagper was Hart's deduction
according to which "the accessibility of quality di@al services in a region is inversely
proportional to the size of the needs of the pdpndiving there", also known as Hart's law
or the inverse care law (Wiodarczyk 2010 p. 1T®)his theory, Hart pointed out that the

! The content of the oath (free translation): “Iétey receive, with respect and gratitude to my Mastée title

of a doctor, and | am fully aware of the dutiesocassed with it; | promise to perform these duties
conscientiously; serve life and human health adogrtb my best knowledge, counteract suffering prel/ent
disease, and help the sick regardless of theierdiffces, such as: race, religion, nationality,tigali views,
wealth and other conditions, acting in their gonteiiest only and showing them due respect; | vatl abuse
their trust and keep a medical secret even afterpitient's death; | will guard the dignity of theedical
profession and will not dishonor it, referring &lléw doctors with due kindness, not questioningttiin them,
but acting impartially and with regard to the gaafdhe sick; | will constantly expand my medicalokviedge
and bring to the medical world all that | can inveand improve.” Kodeks Etyki Source:
https://www.nil.org.pl/__data/assets/pdf_file/000B34/Kodeks-Etyki-Lekarskiej.pdf (retrieved: 10 2818).
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inverse care law works better where medical caradst exposed to market forces, and less
so when the impact of market mechanisms is limital that inequalities are driven by a
desire for profit (Hart 2000 pp. 15-19). Hart tooko account the cultural patterns of
beneficiaries’ behavior and the financial incerdiibat service providers are guided by
(Wtodarczyk 2010 p. 175). According to Hart, metligieaduates who could choose a place of
work, more willingly chose middle-class areas wheegient lists were shorter, and the
neonatal mortality and incidence rates - lower. Mdale, industrial areas characterized by
less attractive health indicators and economiclt®svere to be left for physicians who were
assigned to a medical facility arbitrarily (Hart7119. Hart argues that a population living in
wealthier regions is also viewed more attractivecassumers of medical services, and for
doctors planning a professional career, the prasgfecorking for prosperity is an important
argument for settling in a given area and providiagrices there (Wtodarczyk 2010, p. 175).

Results of research conducted in the Unitedy#fom justify the legitimacy of the inverse
care law by means of an analysis of waiting time &m appointment, duration of
consultations, and diagnosis of disease amongnpsiieom different social classes. However,
the waiting time for an appointment and the duratiba visit are closely related to density of
physicians in a given region.

In one study of the average waiting time for suygérwas found that wealthier citizens
(Class 1) waited less for surgery and their casek less to be qualified for urgent
procedures, compared to citizens Class 6 and & fHsiulted in a longer waiting time for
poorer residents, and thus, even further deteadr#teir health (Pell, Pell, Norrie, Ford,
Cobbe 2000).

In a study regarding depression, meanwhile, it wlserved that it is considered a
disease that can be cured in affluent areas, \oleileg treated as a problem of interaction in
poorer areas. It was also found that the durati@n@ppointment was related to the patient's
wealth, and an increase in the length of consahatiby 50% led to a 32% increase in the
recognition of depression as a disease entity (GBeatham, Mullin, May, Hedley, Cole
2002).

Mercer and Watt conducted a survey in Scotlandchvinvolved more than 3,000
patients and 26 general practitioners (family dmjtol6 from the poorest regions and 10
from more affluent areas. The study showed thaeteslass patients had to wait longer for an
appointment and were less satisfied with the caasaoh, plus the time they spent at the

doctor’s was shorter, they experienced more stagss$the involvement and inclusion of the
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patient in the treatment process was more limitah in the case of affluent citizens (Mercer,
Watt 2007).

Based on several studies, Seddon argues that ideas repeatedly demonstrated that
lower-paid citizens are much less privileged inessing and using medical care. Seddon
emphasizes the importance of the relationship bEtwsocio-economic deprivation and
longer waiting times, referring to one study in @hi21% of patients with lung cancer were
ineligible for treatment due to the excessive wgittime for radiotherapy (Seddon 2007).
Most sociological studies on Hart's law confirm #hastence of this regularity and indicate
that the source of the problem is the socio-econostatus of patients and interpersonal
relations between the doctor and the patient.

In the analytical part of the article, an analyses carried out to test the relationship
between the number of doctors and the number cfeas, adopting as measures various
economic indicators of the wealth of local populat{in this case, a province in Poland). The
factors are: gross income per capita, gross dompsiduct, unemployment rate, local public
spending on health care, and private householdhheapenditure. In this article, access to
medical services is understood as the physicalilpbssof seeing the doctor, regardless of
their specialty or medical degree. The number aftals was determined using the NIL
database, taking into account doctors and duakipeaphysicians. The following research
hypothesis is verified in the article: economicigadors, i.e. gross income per capita, gross
domestic product, unemployment rate, local pubpensliing on health care, and private
household health expenditure, are correlated wahsiy of physicians, i.e. the number of
doctors per 10,000 residents in a given provindedland. The analysis was to verify whether
medical practitioners in Poland are guided by trealtlhh of the citizens of a given region

when choosing the place of providing medical s&wic

Analysis of economic indicators and accessibilityfaoctors

To assess the relationship between the factorsrBpa’s correlation coefficient was uéed
The analysis does not account for all factors @ia@ahce and should be viewed as a pilot

study.

2 The number of observations (n = 16) justifiestheice of the calculation method (Putaska-Turyn2@®,1, p.
322).
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Table 1. Number of doctors per 10,00 residents amuercentage share by province in 2017

Province Number of doctors per 10,000 residents Share (%tal number of doctors
Dolnaslgskie 30 8,1
Kujawsko-pomorskie 30 4,7
Lubelskie 38 6,0
Lubuskie 24 1,8
t6dzkie 43 8,0
Matopolskie 37 9,3
Mazowieckie 43 17,2
Opolskie 24 1,8
Podkarpackie 27 4,2
Podlaskie 43 3,7
Pomorskie 34 5,8
Slaskie 36 12,2
Swietokrzyskie 31 2,9
Warminsko-mazurskie 25 2,6
Wielkopolskie 30 7,6
Zachodniopomorskie 33 4,1

Note’extreme values in bold

Source: own study based on GUS and NIL data; Htat/gov.pl/obszary-tematyczne/ludnosc/ludnosc/
powierzchnia-i-ludnosc-w-przekroju-terytorialnym2@18-roku,7,15.html; https://www.nil.org.pl/
rejestry/centralny-rejestr-lekarzy/informacje-stty¢zne (retrieved 10.08.2018).

Tab. 1 shows that the highest percentage shar# dbcors in Poland is available to
patients in the provinces of Mazowieckie (17%) agskie (12%), while the smallest in
Swictokrzyskie and Warmisko-Mazurskie (3%), as well as Lubuskie and Opel§RPb). As
far as the number of doctors per 10,000 residertencerned, the highest value was recorded
for Mazowieckie, Lodzkie and Podlaskie (43), folkavby Lubelskie (38), while the lowest —
in Warminsko-Mazurskie (25), and Opolskie and Lubuskie (Z3). average, there are 33
doctors per 10,000 residents in Poland. residéintan therefore be said that, in Poland, in
geographical terms (with reference to Polish proes), there is a quantitative disparity of

physicians and therefore of access to medical &Esvi

Table 2. Results of the correlation analysis betwaehe number of doctors per 10,000 residents and
economic indicators in 2017

Iltem Number of doctor.  |Gross income«  [Unemploy |GDP per Local public
per 10,000 resider |per capit mentrat  |capite spending ot
healtt care
Gross income | Correlation
. . 0,557 X X X
per capita coefficient
Significance 0,025 X X
Unepmploym | Correlation
. 0,071 -0,458 X
ent rate coefficient
Significance 0,793 0,07% K X
GDP per Correlation 0,319 0,847 -0,586 X
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capita coefficient

Significance 0,228 0,000 0,017 X X
Local public | Correlation

) . 0,176 -0,229 0,059 -0,208 X

spending on | coefficient
health care N L

Significance 0,515 0,398 0,828 0,451 X
Private Correlation

. 0,449 0,647 -0,368 0,494 -0,134

household coefficient
health
expenditure Significance 0,081 0,007 0,161 0,052 0,617

Note*analysis of Spearman's rank correlation coeffisisvas used, n = 16,= 0.05. Values for which a
positive correlation was recorded are in bold.

Source: SPSS-based calculations based on GUS andlaié; Aktywna¢ ekonomiczna ludioi Polski 2017
http://stat.gov.pl/podstawowe-dane/, http://stat.gllobszary-tematyczne/zdrowie/ https://www.nityqal/
rejestry/centralny-rejestr-lekarzy/informacje-stiygzne (retrieved 10.08.2018).

Analyzing the relationship between the number oftds per 10,000 residents and
individual economic indicators (Table 2), it can meted that, at a likeliness level of 0.05,
there is a strong positive correlation between gliosome per capita and the number of
doctors in a given province. Based on this, a amich can be drawn that the income of the
population, and thus potential patients, is a strdeterminant of the choice of the place
where the services are provided by doctors. Howeassumingoa = 0.1, there is also a
correlation between private household health expered and the number of medical
practitioners in a region. This may mean that madjcaduates are more likely to choose the
location of their practice in areas where the patie ready to pay for a medical service from
private funds.

The second of the identified correlations can lo&dd to the significant correlation
between gross income per capita and private hoigdlealth expenditure. This means that
the higher the gross income per capita, the highemillingness of patients to incur private
expenses for health care.

As concerns the other analyzed indicators of afitee no correlation with the number
of doctors in a given province was recorded. Naatation between the number of doctors
and local public spending on health care may alda@ate that physicians are less interested
in working in the public sector, i.e. under contsaprovided by the Polish National Health
Fund (NFZ). A doctor's salary is significantly heghfor private consultations than a refund
from a primary care visit offered by NFZ (Regulatido. 22/2018/DS0OZ).

In summary, the obtained results make it possibleohclude that there is a geographic

distribution of medical human resources in Poland @ is correlated with some economic
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indicators. Thus, the occurrence in Poland of ldartverse care law was partially confirmed.
At the same time, the hypothesis was partly corddrthat medical practitioners are guided

by the wealth of the consumers of their servicesmwthoosing the place of work.

Conclusions

In order to use health care as a means to imgreakh, it is necessary to consume a medical
service, for which physical access to a doctor esessary (Suchecka 2016 p. 64). As
indicated by the results of the conducted analysithe case of Poland, this consumption is
regionally dependent on economic conditions, ir®sg income per capita and household
health expenditure. On the basis of the analysiseebndary data from GUS and NIL for
2017, a significant geographic disparity of doctamsailability in the cross-section of
provinces was identified, with the situation beitlge most favorable in tdodzkie,
Mazowieckie and Podlaskie provinces (as many adot8ors per 10,000 residents) and the
most unfavorable in Lubuskie, Opolskie and Waisko-Mazurskie (no more than 25 doctors
per 10,000 residents).

Among the economic indicators that were taken aatoount in the analysis, average
gross income per capita and household health exXpemdare statistically positively
correlated with the number of doctors per 10,0G)dents. A positive correlation was also
observed between gross income per capita and erikagtlth expenditure, while GDP,
unemployment rate and local public spending hedlth not show any correlation. The
hypothesis put forward in the article (derived fréfart's law) according to which the number
of doctors is to some extent related to the wealtpatients was partly confirmed by the data
analysis of provinces in Poland.

The results obtained should serve as an encourageoreconducting more in-depth
analyses. The study did not take into account flexialty or medical degree of doctors,
which may also affect their accessibility to theigat. In future analyses, territorial units such
as poviats (districts) could be considered, as such data cetterb demonstrate wealth,
spending and income differences between groupssidents. Due to the demand and supply
adaptation processes, it would be worth undertatiingpre long-term research in this area. In
addition, quantitative research does not allow topprly identify the real motivations of

doctors, hence it would be reasonable to supplethese findings with qualitative research
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