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Abstract: The aim of the research is to reveal the spatial inequalities of the natural treatment factors in Hungary and the medicinal water
institutions built on them, with the help of spatial research methods on the basis of secondary data. Due to the favorable geographical
conditions of Central Europe, the Carpathian Basin has a considerable amount of natural resources. With the appreciation of health, in
our days they represent significant value because they are becoming increasingly important in tourist services aimed at maintaining and
restoring health. In Hungary, there are outstanding opportunities for this in health tourism, which provides a wide range of medical
services, including medical tourism based on natural treatment factors. In order to achieve the set research goal, we used the range of the
data set (range-ratio), the dispersion range (range), the relative range (relative range) and the dual measure (Éltető–Frigyes-index) as
spatial inequality test methods for the geographically based examination of Hungary's natural treatment factors and the system of
medicinal water institutions. The research results show that the spatial polarisation of natural treatment factors and the medicinal water
institutions based on them show significant inequalities in Hungary. It has been proved that the development of the counties is outstanding
in terms of medicinal waters and medicinal bath, and the spatial difference is also the lowest in the case of these treatment factors.
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* * * * * *
INTRODUCTION
In the Carpathian Basin, Hungary has an outstanding geographical and hydrogeological conditions, which appear primarily
through the empirical and evidence-based use of natural treatment factors, providing an opportunity for the geographically
based development of tourism. As health is becoming more and more valuable in today's fast-paced world, its role in tourism is
becoming more and more apparent (Bauer, 2008). Health tourism trips, including those based on natural treatment factors, play
a prominent role in the preservation of health abroad and in Hungary (Szabó, 2017). There are a significant number of natural
treatment factors and the medical services based on them in the world and in Hungary as well, but the research focus primarily
on the formation (Bookman, 2007), conceptual system (Carrera and Bridges, 2006) and development (Cook, 2008) of medical
tourism, or examines the medical and health tourism aspects and products of a smaller spatial unit (Dávid et al., 2013).
In Hungary, health tourism is based on special medicinal water treatments and the institutional system providing them,
which are mainly financed by the National Health Insurance Fund of Hungary. The study of spatial differences in this specific
system has not yet been the subject of scientific research. Therefore, the authors of the present study make an attempt to
comprehensively investigate the natural treatment factors and meicinal water institutions in Hungary. Among natural
resources, Hungary is internationally recognized (Szabó, 2012) thanks to its natural treatment factors (Hojcska and Szabó,
2016). In Hungary, five types of natural treatment factors can be used in medicinal water treatments as a health tourism
product (Bujdosó, 2011), which are available in many places in the country. These treatments provide a conservative
treatment option for patients, especially in cases of musculoskeletal disorders in medicinal water institutions. The aim of
our research is to promote the geographically based development of tourism by exploring the resources of Hungarian medical
tourism. In order to achieve our research goal, the natural treatment factors and the system of medicinal water institutions of
Hungary will be explored on a geographical basis, using modern inequality studies. Our research is relevant, because the
efficient development of the resources of Hungarian medical tourism is a precondition in order to be internationally
acknowledged. The aim of the research is to reveal the spatial inequalities of the natural treatment factors in Hungary and the
medicinal water institutions built on them, with the help of spatial research methods on the basis of secondary data.
LITERATURE REWIEV
Due to its geographical position, Hungary has an outstanding quantity and quality of natural treatment factors in the world,
primarily medicinal waters (Bender et al., 2013). As a result, natural treatment factors appear as health care products in the
health care industry, and their spatial differences are also important from a tourism point of view (Bujdosó, 2018). Within
*

Corresponding author
http://gtg.webhost.uoradea.ro/

Ágnes Erzsébet HOJCSKA, Dr. Zoltán SZABÓ

tourism, medical tourism plays a key role with the increasing emphasis on health among the population. As health is becoming
more and more appreciated, there is an increasing emphasis on preserving it. The pursuit of a healthier lifestyle provides a
significant motivation for a new health-oriented lifestyle, which includes turning to nature and increasing the use of natural
therapies (Botterill et al., 2013). The use of natural values and natural areas within and outside the country (Ilieș et al., 2010)
for health-preserving sports and tourism activities (Ilies et al., 2018) can contribute to maintaining health. Medical tourism
based on medical services also plays an increasing role (Géher et al., 2016; Csapó and Marton, 2017) besides the importance of
preventive and recreational travel and services (Fritz, 2019). This is based on the natural treatment factors of natural resources,
which include healing climates, medicinal caves, medicinal gases, medicinal mud, medicinal soils, and thermal waters (Dávid
et al., 2007), as well as medicinal thermal waters certified by special procedures in Hungary (Csermely, 2009).
Hot water has been used for thousands of years by different peoples to bath, refresh and relieve musculoskeletal problems.
There were already public baths in ancient Greece and Rome, then they were used for healing and recreational care by
wounded soldiers, and later the use of thermal waters as a bath and drinking cure appeared as a treatment (Van Tubergen and
Van der Linden, 2002; Ákoshegyi and Németh, 2006). After the Roman and Greek bathing cultures, there was a decline in
bathing life in the Middle Ages, followed by slow development again. Then, physiotherapy procedures, medicinal water
treatment and balneo therapy developed more vigorously with the European (France, Germany) recovery in the 18th and 19th
century (Kovács, 2017). In balneotherapy, medicinal waters are used in curative procedures, but it is associated with the use of
medicinal muds and natural medicinal gases in medical treatment, which can be part of prevention, curation and rehabilitation for
many diseases. Nevertheless, there are significant differences between countries in the practical application, reimbursement,
education, and research of balneotherapy (Cantista, 2012). In Europe, Hungary has played a prominent role in balneotherapy and
spa tourism using natural treatment factors since the 19th century. In Hungary, an internationally outstanding number of natural
treatment factors are under legal protection. The medicinal water institutions (medicinal baths, medicinal hotels, health resorts)
built on these treatment factors provide the spa treatment services that form the basis of spa tourism (Hojcska and Kurth, 2016) in
almost all areas of the country, under strict regulation. Nowadays, natural treatment factors are mainly used in health tourism
(Molnár and Dávid, 2010), within which these factors are used in the sector of medical tourism. In this sector, there are significant
differences in terminology, service supply and finance in different parts of the world (Hall, 2013). Zsarnóczky dealt with the
systematization and summary of these (Zsarnóczky, 2019). His results suggest that while in Asian countries (India, Singapore,
Taiwan, and Thailand) high-quality medical services fall into this category, in Brazil, Turkey, and Russia, in addition to medical
services, traditional procedures are in the focus of medical tourism. Furthermore, in these countries, medical tourism destinations
are represented by private institutions that provide services based on market demand, without the involvement of insurers.
The medical tourism system of the countries of North America is operated by service providers with a similar structure to Asia
and providing the most complex wellness tourism packages with the assistance of private insurers. However, the system of health
tourism in Europe, and its medical tourism, is completely different from the previous ones, especially with regard to the
Carpathian Basin (Szabó, 2011). The reason is that there are a significant number of natural treatment factors here, the application
of which in medicine is mostly based on the system of national health insurers (Zsarnóczky, 2017). Among the natural treatment
factors, medicinal mud (Babov et al., 2020), medicinal caves (Lăzărescu, 2014; Nagy et al., 2008), medicinal gases (Modelska
et al., 2015; Incze, 2016) and medicinal waters are the most commonly used in medical tourism (Gutenbrunner, 2010; TeoibasSerban, 2020). Overall, it can be concluded from the research of Munteanu and his coauthors (2020) that among the natural
treatment factors, the health use of thermal waters is found and widespread on almost every continent; in the Middle East and
Southeast Europe, Asia, South America and North Africa, but Central Europe has the most significant and highest temperature
thermal water reserves on which many baths have been built (Bachvarov and Liszewski, 2004; Jordan, 1999).
MATERIALS AND METHODS
In order to achieve the set research goal, we carried out secondary research, during which we used and analyzed the data of the
natural treatment factors and medicinal water institutions in Hungary included in the register of the National Public Health and
Medical Officer Service (NPHMOS). The analyses were performed according to the NUTS3 (nomenclature des unités spatiales
statistiques = Nomenclature of Spatial Units for Statistics) unified spatial division system, which includes 19 counties of Hungary
and Budapest, forming a total of 20 survey spatial units (Goll, 2010). In accordance with the research goal, we use spatial
inequality test methods for the geographically based examination of Hungary's natural treatment factors and the system of medicinal
water institutions in order to achieve complex test results. Four of these methods are used to study spatial polarisation.
The indicators measuring spatial polarisation are to compare the most developed and underdeveloped areas of the studied
territorial units. Our first measure used to measure spatial polarisation is the range of the data set (range-ratio), which is the quotient
of the maximum and minimum values occurring in the examined data set. The minimum value of the results is 1, there is no upper
limit. Its advantage is that it is easy to calculate, but its disadvantage is that only the two extreme values are taken into account, but
the distribution is not. Its symbol is „K”, its formula is (Noether, 1955): K = Xmax /Xmin where xmax = the maximum value of the
data set, xmin = the minimum value of the data set (Molnár, 2015). In this research, this means how many times difference is there
between the two extreme values of the data set containing the natural treatment factor and the medicinal water institution which
were examined by county. The second polarity measure used is the dispersion range measure (range). It is easy to calculate, easy
to interpret, but its disadvantage is that only the maximum and minimum value data are taken into account by this measure.
Its symbol is ”R”, its formula is (Tippett, 1925): R = xmax – xmin where xmax = the maximum value of the data set, xmin = the
minimum value of the data set (Németh, 2005). This polarisation measure shows the largest difference in the number of natural
treatment factors and medicinal water institutions in the counties in our investigation. The third measure of spatial polarisation we
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use is relative range (relative range). This measure is also suitable for comparing data series with different averages, as well as for
comparing data series with different units and magnitudes. Its symbol is „Q”, its formula is: Q = (xmax – xmin)/ where xmax = the
maximum value of the data set, xmin = the minimum value of the data set, = the average of the data set examined (Molnár,
2015). In our research, we use this measure to determine how the average number of natural treatment factors and medicinal water
institutions in the examined county relates to the difference between the maximum and minimum values of the same factors.
The fourth measure examining spatial polarisation is the dual measure (Éltető–Frigyes-index), published in 1968 by Hungarian
statisticians Ödön Éltető and Ervin Frigyes. Its symbol is „D”, its formula is: D = m / a where xmax = the maximum value of the
data set, xmin = the minimum value of the data set, = the average of the data set examined, m = the average of the values
above the average, a = the average of the values not exceeding the the average (Nemes Nagy, 2006; Major and Nemes Nagy,
1999). This measure gives the quotient of the average of the values above the average of the total distribution and the average of the
values below the average of the total distribution in the counties on which our study is based in relation to the natural treatment
factors and medicinal water institutions. With these four measures we can safely determine the spatial differences of natural
treatment factors and medicinal water institutions, as well as the development of Hungarian counties in terms of natural treatment
factors and the system of medicinal water institutions (Cowell, 1977; Williamson, 1965). Thus, our research goal can be achieved.
LIMITATION OF THE STUDY
To evaluate the results, it is important to identify the limitations of the present research, which, like most studies, have
limited the design and conduct of the current study. The limitation of the research is the limited literature relevant to the topic.
In Hungary, the use of the large numbers of natural treatment factors in medical tourism partly differs from the international
one, and this gives the literature limitation of the research. Therefore, there are only a few possibilities to compare the different
literatures in the topic (Price and Muran, 2004).
RESULTS AND DISCUSSION
In our research, we endeavoured to make the results of our planned study suitable for the development of geography-based
tourism, which is a precondition for Hungarian medical tourism to be internationally acknowledged. In order to achieve this, natural
treatment factors in Hungary and the spatial polarisation of the medicinal water institutions based on them by counties are explored.
1. Geographical division of Hungary’s natural treatment factors and medicinal water institutions
The data suggest that five types of Hungary's natural treatment factors (medicinal water, medicinal mud, medicinal cave,
medicinal gas) are used as natural resources in medical tourism, primarily in medicinal water institutions. These natural
treatment factors and medicinal water institutions based on them can be found in differ ent numbers in the counties of
Hungary which are illustrated in Table 1. Overall, the natural treatment factors in Hungary include 270 medicinal waters,
five medicinal mud, five medicinal caves, two medicinal gases, and the medicinal water institutions bui lt on them include
98 medicinal baths, 40 medicinal hotels and 32 health resorts.
Table 1. Hungary’s natural treatment factors and medicinal water institutions (NUTS3) (Source: Based on ÁNTSZ 2019, own editing)
Natural treatment factors
Medicinal water institutions
County
Medicinal water Medicinal mud1 Medicinal cave Medicinal gas Medicinal bath Medicinal holtel Health resort
Budapest
20
0
1
0
11
3
0
Baranya
8
0
1
0
6
1
2
Bács-Kiskun
18
0
0
0
6
1
3
Békés
14
0
0
0
6
1
2
Borsod-Abaúj-Zemplén
9
0
2
0
4
2
1
Csongrád-Csanád
16
1
0
0
7
1
1
Fejér
5
0
0
0
1
0
0
Győr-Moson-Sopron
12
0
0
0
3
0
1
Hajdú-Bihar
29
1
0
0
9
8
2
Heves
15
0
0
2
6
3
6
Jász-Nagykun-Szolnok
28
1
0
0
6
3
1
Komárom-Esztergom
3
0
0
0
1
0
0
Nógrád
2
0
0
0
0
0
0
Pest
12
0
0
0
5
1
0
Somogy
13
0
0
0
5
0
1
Szabolcs-Szatmár-Bereg
19
0
0
0
7
0
2
Tolna
10
0
0
0
3
1
0
Vas
19
0
0
0
5
4
4
Veszprém
2
0
1
0
2
0
2
Zala
16
2
0
0
5
11
4
Total
270
5
5
2
98
40
32

2. Geographical inequalities of natural treatment factors
In the first part of our research, the geographical inequalities of Hungarian medicinal waters, medicinal mud, medicinal caves and
medicinal gases as natural treatment factors are explored using four methods suitable for the examination of spatial polarisation.
1

The medicinal mud of Neydharting in Austria is also on the register of National Public Health and Medical Officer Service, which is not part of our
calculations, as it is not located in Hungary
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2.1. Spatial polarisation of medicinal waters
Mineral water can be declared medicinal water when undergoing a special procedure, and when its medical effect has been
proven by medical examinations. Hungary has the highest number of certified medicinal waters in Hajdú-Bihar County (11%)
and the smallest number (0.7%) in Nógrád County compared to the total number of medicinal waters (Table 2).
Table 2. Spatial polarisation of medicinal waters by counties (NUTS3) (Source: Own editing and calculation)
Szabolcs-SzatmárBereg

Vas

Budapest

Jász-NagykunSzolnok

Hajdú-Bihar

12

12

13

14

15

16

16

18

19

19

20

28

29

Total

Bács-Kiskun

10

Averege

Zala

9

Csongrád-Csanád

Borsod-AbaújZemplén

8

Heves

Baranya

5

Békés

Fejér

3

Somogy

KomáromEsztergom

2

Pest

Veszprém

2

Tolna

Nógrád

Piece

Developed counties

Győr-MosonSopron

County

Undeveloped counties

13.5 270

Table 3. Spatial polarisation of other natural treatment factors by counties (NUTS3) (Source: Own editing and calculation)

Vas

Baranya

Budapest

Csongrád-Csanád

Hajdú-Bihar

Jász-NagykunSzolnok

Veszprém

Borsod-AbaújZemplén

Heves

Zala

Average

Total

0

Tolna

0

Szabolcs-SzatmárBereg

0

Somogy

Fejér

0

Pest

Békés

0

Developed counties

Nógrád

Bács-Kiskun

Piece

Győr-MosonSopron
KomáromEsztergom

County

Undeveloped counties

0

0

0

0

0

0

1

1

1

1

1

1

2

2

2

0.6

12

When examining the spatial polarisation of the medicinal waters, we were also the first to determine the range ratio, the
result of which has been K = 29/2 = 14.5. Based on this result, we found that in the case of Hungarian medicinal waters,
there is a 14.5-fold difference between the counties with the least medicinal water and the counties with the most medicinal
water. Second, we calculated the dispersion range measure of medicinal waters, the result of which has been R = 29 – 2 =
27. This result shows the difference between the number of medicinal water elements in the county with the most and the
least medicinal water, which is 27. Third, we calculated the relative range the result of which has been Q = (29-2)/13.5 = 2.
This result shows that the difference between the counties with the most and the least number of medicinal water elements
related to the average is two. The fourth measure, the dual index shows the relation between the averages of the number of
medicinal waters above the average distribution of the total number of medicinal waters and the average of the number of
elements that had fallen below the average distribution of medicinal waters in the counties.
The result of this quotient is D = 19.4/7.9 = 2.5. Therefore, we concluded that there is a 2.6-fold difference between the
most developed and the least developed counties in terms of medicinal waters. Ten counties in Hungary have a better -thanaverage supply of medicinal water, most of which are located in Hajdú-Bihar (29) and Jász-Nagykun-Szolnok (28) counties.
Nine counties have below-average supply of medicinal water, the least of which can be found in Nógrád and Veszprém
counties (two each) and Komárom-Esztergom County (three). These differences in the quantity of medicinal water are
mainly explained by the differences in natural geographical conditions and the difference in the distribution of evidence
based medicine (EBM) research required for declaration as medicinal water (Bender et al., 2014).
2.2. Spatial polarisation of other natural treatment factors
As the natural treatment factors such as medicinal mud, medicinal cave and medicinal gas can be found in small
quantities in the counties of Hungary compared to the quantity of medicinal waters, the spatial polarisation can only be
partially investigated in their case. In the case of medicinal mud, we found that Zala County (40%) has the most medicinal
mud in Hungary and Csongrád-Csanád, Hajdú-Bihar and Jász-Nagykun-Szolnok Counties (20%-20%-20%) have the least,
in addition to the fact that no medicinal mud is found in any other county of the country. Examining the caves, we
determined that most of the caves are located in Borsod-Abaúj-Zemplén County (40%), the least in Budapest, Baranya and
Veszprém Counties (20%-20%-20%), there are no other medicinal caves in the country. Regarding medicinal gases, we
found that the most (two) and the only natural medicinal gas is in Heves County. In order to analyze the s patial polarisation
more accurately, we summarized the number of these natural treatment factors by counties and analyzed them together
(Table 3). When examining the spatial polarisation of other natural treatment factors, we first determined the range rat io,
the result of which has been K = 2/1 = 2. On the the basis of this result it can be stated that in the case of Hungary, there is a
twofold difference between the counties with the fewest and most medicinal mud, medicinal caves and medicinal gas.
Second, we determined the dispersion range measure, the result of which has been R = 2 – 1 = 1.
This result shows the difference between the number of elements in the county with the most and the fewest other
natural treatment factors, which is one other natural treatment factor. Third, we calculated relative range, the result of which
has been Q = (2-1)/0.6 = 1/0.6 = 1.7. This result shows that the difference between the counties with the most and the least
number of other natural treatment factor elements related to the average is 1.7. The fourth measure, the dual index shows
the relation between the averages of the number of natural treatment factos above the average distribution of the total
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number of natural treatment factors and the average of the number of elements that had fallen below the average
distribution of natural treatment factors in the counties. The result of this quotient is D = 1.3/0 = N/A2.
Table 4. Spatial polarisation of medicinal baths by counties (NUTS3) (Source: Own editing and calculation)

Vas

Zala

Baranya

Bács-Kiskun

Békés

Heves

Jász-NagykunSzolnok

Csongrád-Csanád

Szabolcs-SzatmárBereg

Hajdú-Bihar

Budapest

Average

Total

3

Somogy

2

Pest

1

Tolna

KomáromEsztergom

1

Developed counties

Borsod-AbaújZemplén

Fejér

0

Veszprém

Nógrád

Piece

Győr-MosonSopron

County

Undeveloped counties

3

4

5

5

5

5

6

6

6

6

6

7

7

9

11

4.9

98

Table 5. Spatial polarisation of medicinal hotels by counties (NUTS3) (Source: Own editing and calculation)

Average

Total

1

Zala

1

Hajdú-Bihar

1

Vas

1

Jász-NagykunSzolnok

Pest

1

Heves

Csongrád-Csanád

0

Budapest

Békés

0

Tolna

Bács-Kiskun

0

Borsod-AbaújZemplén

Baranya

0

Veszprém

0

Somogy

0

Developed counties

Szabolcs-SzatmárBereg

0

Nógrád

Fejér

Piece

Győr-MosonSopron
KomáromEsztergom

County

Undeveloped counties

1

2

3

3

3

4

8

11

2

40

Table 6. Spatial polarisation of health resorts by counties (NUTS3) (Source: Own editing and calculation)

Average

Total

2

Heves

2

Zala

1

Vas

1

Bács-Kiskun

1

Veszprém

1

Hajdú-Bihar

1

Szabolcs-SzatmárBereg

0

Békés

0

Baranya

Pest

0

Somogy

Nógrád

0

Győr-MosonSopron
Jász-NagykunSzolnok

KomáromEsztergom

0

Csongrád-Csanád

Fejér

0

Tolna

Budapest

Piece

Developed counties

Borsod-AbaújZemplén

County

Undeveloped counties

2

2

2

3

4

4

6

1.6

32

Table 7. Summary of polarisation measures (N/A3)(Source: Own editing and calculation)

Range
Dispersion range
Relative range
Dual measure
(Éltető - Frigyes index)

Natural treatment factors
Other natural treatment
Medicinal waters
factors
14.5
2
27
1
2.2
1.7
2.5

N/A

Medicinal water institutions
Medicinal baths Medicinal holtels Health resorts
11
10
2.04

11
10
5

6
5
3.1

3.3

9.8

6

3. Geographical inequalities of medicinal water institutions
There are a significant number of medicinal water institutions based on natural treatment factors (98 medicinal baths, 40
medicinal hotels, 32 health resorts). We also examined their spatial polarisation.
3.1. Spatial polarisation of medicinal baths
Compared to the total number of medicinal baths, Budapest has the highest (11%), Fejér and Komárom-Esztergom
Counties have the lowest number (1%-1%) of medicinal baths, not counting Nógrád County as there is no such institution
there (Table 4). When examining the spatial polarisation of medicinal baths, first we determined the range ratio, the result
of which has been K = 11/1 = 11. On the basis of this result it can be stated that in the case of Hungary, there is an eleven fold difference between the counties with the fewest and most medicinal baths. Second, we determined the dispersion range
measure, the result of which has been R = 11 – 1 = 10. This result shows the difference between the number of medicinal
bath elements in the county with the most and the least medicinal baths, which is ten. Third, we calculated relative range,
the result of which has been Q = (11-1)/4.9 = 10/4.9 = 2.04. This result shows that the difference between the counties with
the most and the least number of other medicinal bath elements related to the average is 2.04. The fourth measure, the dual
index shows the relation between the averages of the number of medicinal baths above the average distribution of the total
number of medicinal baths and the average of the number of elements that had fallen below the average distribution of
medicinal baths in the counties. The result of this quotient is D = 6.5/2 = 3.3. From this it can be concluded that there is a
3.3-fold difference between the most developed and the least developed counties in terms of medicinal baths.
2
3

Data is not applicable because divsion by zero is undefined in Mathematics
Data is not applicable because divsion by zero is undefined in Mathematics
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There are 13 counties in Hungary with better-than-average medicinal bath supply, most of which are in Budapest
(eleven), Hajdú-Bihar (nine) and Szabolcs-Szatmár-Bereg (seven) Counties. On the contrary, there are seven counties with
below-average medicinal bath supply. The fewest medicinal baths are located in Fejér and Komárom-Esztergom Counties
(one each) and in Veszprém county (two), taking into account that no medicinal baths are available in Nógrád County.
These differences in the quantity of medicinal baths are mainly due to the natural geographical conditions in the counties.
3.2. Spatial polarisation of medicinal hotels
There are 40 medicinal hotels in Hungary. Most of them are located in Zala County (28%). B aranya, Bács-Kiskun,
Békés, Csongrád-Csanád, Pest and Tolna Counties have the least of these medicinal hotels, whereas Fejér, Győr -MosonSopron, Komárom-Esztergom, Nógrád, Somogy, Szabolcs-Szatmár-Bereg and Veszprém County have none (Table 5).
When examining the spatial polarisation of medicinal hotels, first we determined the range ratio, the result of which has
been K = 11/1 = 11. On the basis of this result it can be stated that in the case of Hungary, there is a 14.5 -fold difference
between the counties with the fewest and most medicinal hotels. Second, we determined the dispersion range measure of
medicinal hotels, the result of which has been R = 11 – 1 = 10. This result shows the difference between the number of
medicinal hotel elements in the county with the most and the least medicinal hotels, which is ten. Third, we calculated
relative range, the result of which has been Q = (11-1)/2 = 10/2 = 5. This result shows that the difference between the
counties with the most and the least number of other medicinal hotel elements related to the average is 5. The fourth
measure, the dual index shows the relation between the averages of the number of medicinal hotels above the average
distribution of the total number of medicinal hotels and the average of the n umber of elements that had fallen below the
average distribution of medicinal hotels in the counties. The result of this quotient is D = 4.9/0.5 = 9.8.
From this it can be concluded that there is a 9.8-fold difference between the most developed and the least developed
counties in terms of medicinal hotels. There are seven counties in Hungary with better -than-average medicinal hotel supply,
most of which are in Zala (eleven) and Hajdú-Bihar (eight) Counties. There are nine counties with below-average medicinal
hotel supply. The fewest medicinal hotels are located in Baranya, Bács-Kiskun, Békés, Csongrád-Csanád, Pest and Tolna
(one each) Counties, taking into account that no medicinal hotels are available in Fejér, Győr -Moson-Sopron, KomáromEsztergom, Nógrád, Somogy, Szabolcs-Szatmár-Bereg and Veszprém Counties. The number of qualified medicinal waters
in these counties mainly cause these differences in the quantity of medicinal hotels.
3.3. Spatial polarisation of health resorts
The largest number of health resorts in Hungary is in Heves County (19%), while five counties (Fejér, KomáromEsztergom, Nógrád, Pest, Tolna) and Budapest do not have such medicinal institutions at all (Table 6).
When examining the spatial polarisation of health resorts, first we determined the range ratio, the result of which has
been K = 6/1 = 6. On the basis of this result it can be stated that in the case of Hungary, there is a 6 -fold difference between
the counties with the fewest and most health resorts. Second, we determined the dispersion range measure of health resorts,
the result of which has been R = 6 – 1 = 5. This result shows the difference between the number of health resort elements in
the county with the most and the least health resorts, which is five. Third, we cal culated relative range, the result of which
has been Q = (6-1)/1.6 = 5/1.6 = 3.1. This result shows that the difference between the counties with the most and the least
number of other health resort elements related to the average is 3.1. The fourth measur e, the dual index shows the relation
between the averages of the number of health resorts above the average distribution of the total number of health resorts and
the average of the number of elements that had fallen below the average distribution of healt h resorts in the counties. The
result of this quotient is D = 3/0.5 = 6. From this it can be concluded that there is a six-fold difference between the most
developed and the least developed counties in terms of health resorts. There are nine counties in Hu ngary with better-thanaverage health resort supply, most of which are in Heves (six), Vas and Zala Counties (four in each). There are eleven
counties with below-average health resort supply. The fewest health resorts are located in Borsod -Abaúj-Zemplén,
Csongrád-Csanád, Győr-Moson-Sopron, Jász-Nagykun-Szolnok and Somogy Counties (one in each), the remaining six
counties have no health resort at all. This difference in the quantity of health resorts is due to the difference between the
natural geographical conditions and the requirements needed to be adequate for qualified health resort.
4. Summary of polarisation measures
Our results obtained by examining the spatial polarisation of natural treatment factors and medicinal water institutions
are summarized in Table 7. Overall, it can be stated that the range ratio and the extent of dispersion, with the exception of
other natural treatment factors, show high differences between counties in the case of medicinal waters and medicinal water
institutions. However, based on the more reliable relative range and the results of the dual index it can be concluded that
there is no significant spatial difference between the counties in terms of the examined factors, with the exception of the
dual index of other natural treatment factors (N/A) and medicinal hotels (9.8).
5. Examining Hungary’s medicinal facilities
We have grouped the natural treatment factors found in Hungary and the medicinal water institutions based on them as
health facilities. Based on this, we have determined the developmnet of the counties by their health facilities with a dual
index. The level of development in the counties of Hungary is illustrated in Figure 1. When examining the dual index of
Hungary’s aggregate health facilities, we obtained the result that the quotient of the average above the total average
distribution and the average below the total average distribution of health facilities is D = 33/12.2 = 2.7. This means that
there is a 2.7-fold difference between the most developed and the least developed counties in terms of health facilities.
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Figure 1. Development of counties (NUTS3) based on the number of health facilities
(Source: Own editing with Microsoft Excel 2016 3D Map and own calculation)

There are nine counties (Békés,
Csongrád - Csanád, Bács - Kiskun,
Szabolcs – Szatmár - Bereg, Heves, Vas,
Zala, Jász – Nagykun - Szolnok, Hajdú Bihar) in Hungary, besides Budapest,
with better - than-average health
facility supply, most of which are in
Hajdú - Bihar County. There are ten
counties with below-average health
facility supply (Nógrád, Komárom Esztergom, Fejér, Veszprém, Tolna,
Győ r- Moson - Sopron, Baranya,
Borsod – Abaúj - Zemplén, Pest,
Somogy). The fewest (two) can be
found in Nógrád County. The number
of medicinal waters and medicinal
water institutions cause these
differences in the quantity of natural
treatment factors and medicinal water
institutions in the counties.

CONCLUSION
Hungary has an international reputation for its natural treatment factors, especially for its medicinal waters due to the
country’s geographical constraits. These natural resources connect the fields of geogra phy, balneology and tourism in an
interdisciplinary way, the role of which is becoming more and more prominent today with the appreciation of health.
Internationally and in Hungary, health tourism, including medical tourism trips aimed at preserving health , play an
outstanding role in the preservation of health. Natural treatment factors and medicinal water institutions built on them open
up remarkable opportunities for these trips. To achieve our research goal, we examined the spatial inequalities of natur al
treatment factors and medicinal water institutions with the use of secondary data.
Based on our results, we concluded that among the natural treatment factors of Hungary, medicinal waters are found in
the largest amount, the number of which significantly differs in the counties, but based on the polarisation measures there is
no significant spatial inequality between the counties. Further examining other natural treatment factors, we concluded that
their number is low in the counties. From the results of the polarisation of medicinal water institutions based on natural
treatment factors, it can be concluded that the basis of Hungarian medical tourism is provided by medicinal baths, the
polarisation of which does not show significant differences between the counties. Furthermore, there are greater inequalities
between medicinal hotels and health resorts with moderate polarisation in the counties. Overall, it can be stated that the fi ve
counties east of the Tisza, as well as Heves, Bács-Kiskun, Vas and Zala Counties, and Budapest can be considered as
developed counties in Hungary, the other ten counties can be described as underdeveloped in terms of health facilities.
These results suggest that spatial investigations play an important role in assessing the development of a country’s
tourism, so further research on the topic is recommended. Our results can form the basis of further researches in other
countries of the Carpathian Basin, besides Hungary, which we propose to carry out for example in Romania, Slo vakia,
Slovenia, Ukraine, Serbia and Austria. The new results can be useful for the medical tourism decision makers.
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