OPEN ACCESS

ECOCYCLES Scientific journal of the
ISSN 2416-2140 European Ecocycles Society

Ecocycles, Vol. 8, No. 2, pp. 23-36 (2022)
DOI: 10.19040/ecocycles.v8i2.235

RESEARCH ARTICLE

Multi-aspect overview of mineral-water-based therapies of
musculoskeletal disorders in Hungary

Agnes Erzsébet Hojcska', Zoltan Szabé?, Zoltan Bujdos6®

!University of Debrecen, Doctoral School of Earth Sciences, 4032 Debrecen, Egyetem square 1., Hungary

’Hungarian University of Agriculture and Life Sciences, Institute for Rural Development and Sustainable Economy,
Department of Sustainable Tourism, Georgikon Campus, 8360 Keszthely, Dedk F. street 16., Hungary

SHungarian University of Agriculture and Life Sciences, Institute for Rural Development and Sustainable Economy,
Department of Sustainable Tourism, Karoly Robert Campus, 3200 Gyongyos, Matrai road 36., Hungary

Corresponding author: Dr. Zoltan Szabé Ph.D., email: dr.szabo.zoltan.phd@gmail.com

Abstract — Demographic transformation, characterized by the aging of the population, is causing an increasing problem in
developed countries. This change involves a significant increase in the number of chronic diseases, the health damage generated
by which causes loss of life years due to deteriorating health and impairs quality of life. Among chronic diseases, the increasing
frequency of musculoskeletal disorders has become characteristic of an aging society, which causes the greatest loss of life years
in Hungary due to limitations. These problems mean increasing social, economic, and administrative pressure on the population
and pose solution challenges for the spa town leaders and health decision-makers. There are several therapies available in the
medical and health sciences to prevent and treat musculoskeletal disorders, with increasing emphasis on conservative therapies
as the role of health increases. In Hungary, among these procedures, medicinal water treatment services based on natural healing
factors available in spa towns play a key role, which is also the basis of medical tourism and part of the health care system. To
solve the problems caused by musculoskeletal disorders, it is essential to know the occurrence of the disease and the treatment-
use attitude of the patients, mainly due to the COVID-19 pandemic.

Therefore, the main goal of our research is to assist spa towns leaders and health decision-makers in the implementation of
medical tourism developments and more optimal patient care. One of the part-aims of our research is to reveal the regional
differences of the most common musculoskeletal diseases in Hungary based on secondary data. Our other research-part objective
is to determine the impact of socio-demographic characteristics, health status, type of musculoskeletal disease, pain, and
commitment to bath medicine care system on the future use of medicinal water treatment in patients with musculoskeletal
disorders.

Based on our results, we declare that the health status of the Hungarian population in terms of the most frequently occurring
locomotor diseases is worst in Central Hungary, the greater part of the Southern Great Plain, and the northeastern part of the
country. In terms of territory, we concluded that the incidence of musculoskeletal disorders is relatively low, and moderate
inequality in Hungary. It also follows from our results that the indicators measuring regional differences selected can be
successfully applied to examine the territorial inequalities of musculoskeletal diseases concerning medical tourism. We also
found that the respondents' level of family income, place of residence by region, state of health, the degree of commitment to
medicinal water treatment/service was found, furthermore the cost of treatment, and the cost of accommodation /travel,
significantly affect the planned use of the medicinal water treatment in the future. Our results promote the implementation of
more targeted medical tourism and health industry developments in spa towns.
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INTRODUCTION

Developed countries are characterized by an increase in life
expectancy. As a result, the incidence of various diseases in
the population is increasing, including a growing number of
musculoskeletal disorders. This causes global social and
economic problems in the countries. During the exploration
of the problem, many of the various disease groups have been
the subject of health research, but due to the global nature of
the processes, the study of diseases, such as cardiology and
cancer, is becoming more and more the focus of field
research. However, a comprehensive territorial study on the
topic of musculoskeletal disorders has not yet been performed
in Hungary. Medicinal water treatment, which is an integral
part of medical tourism in the country, plays a prominent role
in the treatment of this group of diseases. Significant changes
in the motivations for medical tourism travel in recent years,
and especially due to the COVID-19 pandemic, necessitate a
new mapping of consumer attitudes, which we focus on
musculoskeletal patients in our study.

The first aim of the study is to explore the differences in the
field of the most common musculoskeletal disorders in
Hungary, based on the available secondary data. The second
objective is to determine the extent to which socio-
demographic  characteristics, health status, type of
musculoskeletal disease, and commitment to medicinal water
treatment/service for people with musculoskeletal disease
affect future access to medicinal water treatment.

By realizing our goals, we want to help the decision-making
of the experts in the affected areas, as well as to shed light on
the more optimal and equal directions of musculoskeletal
patient care.

The global problem of an aging society in developed
countries is one of the greatest challenges of our time today
(Cristea et al., 2020). The demographic changes appear on an
international level and cause global problems by generating
spill-over processes. Since 1970, Europe has been
characterized by a change in the aging social structure, with
an increase in the proportion of people over 65 (Marton,
2018). The increase in life expectancy also entails an increase
in the number of diseases, among which musculoskeletal
diseases stand out. A quarter of the population of Europe
(about 100 million people) suffers from some type of
musculoskeletal disease, the frequency of which increases by
3-5% every year (Poor, 2019). There are many issues
associated with this demographic problem that is being
explored by researchers in several disciplines from different
perspectives (Bloom et al., 2016). The issues that arise
concern the topics of social sciences (Sanderson and
Scherbov, 2005), economics (Marton, 2018), and health
sciences (Balint and Kovacs, 2015; Bevan, 2015), as well as
their significant socio-geographical role due to territorial
differences (Govaerts et al., 2021; Arvai et al., 2020; Pirisi
and Trécsanyi, 2019).

Hungary, like the societies of developed countries, has
undergone significant demographic and epidemiological
changes in recent decades (Bujdos6, 2016; Vargha, 2015;
Farag6, 2007). Among these, the increase in life expectancy

plays a key role (Fodor and Papp, 2013; Balint and Spéder,
2012), as a result of which the problem of an aging society is
becoming more and more significant in Hungary,
significantly increasing the economic and social burdens.
Among the diseases that appear with advancing age,
cardiological and cancerous diseases should be mentioned,
which have already become the focus of health geography
research in several cases (Uzzoli et al., 2019; Téth et al.,
2018), and chronic diseases have increased the number of
musculoskeletal diseases. The latter group of diseases appears
at an increasingly younger age and in an increasing number
among the Hungarian population (Hojcska, 2017), which
diseases significantly increase the loss of life years due to
deteriorating health (Vitrai et al., 2015). In this way, they can
significantly reduce the number of years spent in health
(Sanderson and Scherbov, 2010) and also have an impact on
changes in quality of life (K6vari et al., 2020; Cross et al.,
2014; Mathers et al., 2014).

Although little data are available in Hungary on
musculoskeletal degenerative and inflammatory joint
diseases, based on the user data of these diseases from 1999
to 2001, the number of these diseases is estimated to
correspond to the lower band of internationally published
prevalence data (Gulacsi and Nagy, 2003). This group of
diseases mainly affects people of working age and older.
Furthermore, since Hungary is characterized by an increase
in the number of people over the age of 45, the number of
musculoskeletal diseases is also increasing here. This age
group is a potential user of domestic medical tourism. We
emphasize that among the Hungarian population, 41% of
people over the age of 65 are affected by one of the
musculoskeletal diseases (lumbar-, back spine, arthrosis,
rheumatoid arthritis, chronic arthritis, cervical changes,
osteoporosis) (CSO, 2020). According to domestic data,
musculoskeletal disorders account for 28-30% of short-term
incapacity for work, while half of the four hundred thousand
disabled people of working age also suffer from this group of
diseases (Poor, 2019).

During the treatment of musculoskeletal patients, the first
point of care in the health care system is provided by general
practitioners in Hungary. The next level is outpatient and
inpatient care, an integral part of which is the bath medicine
care system, which is based on the Hungarian natural heritage
(Némethy and Bartos, 2019, Némethy et al., 2017). This is of
outstanding importance in the care of musculoskeletal
patients in Hungary based on natural medicinal factors as
medical tourism products (Hojcska and Szabd, 2021;
Némethy 2021, Bujdosd, 2018), which provide an
internationally recognized position for the country's medical
tourism (Szabd et al., 2013; Bujdosé and Kovacs, 2011).

Just as in tourism in different countries, patients 'motivations
for medical tourism travel have changed significantly in
recent years (Munteanu et al., 2019), especially for the elderly
(Kolos and Kovesdi, 2020) and particularly regarding the
effects of the COVID-19 pandemic (Szabd, 2018; Bujdosé
and Gyorki, 2011). Knowledge of the socio-demographic
characteristics and treatment-use attitudes of musculoskeletal
patients, for which secondary data are not available, is
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essential for the optimal provision of a bath medicine care
system on demand.

MATERIALS AND METHODS

To achieve the set research goals, we performed the
processing of secondary and primary data in our study.
Secondary data were provided by the database of
musculoskeletal patients registered with the general medical
service registered with the Hungarian Central Statistical
Office (CSO) among the available musculoskeletal diseases.
According to the International Classification of Diseases
(ICD codes), the diseases included in the data collection of
the CSO (2019) included in the study are: “Seropositive and
other rheumatoid arthritis” (M05, M06), “Juvenile arthritis”
(MO08), “Gout” (M10), ,,Deforming dorsopathies” (M40-
M43), ,.Spondylopathies” (M45-M49), ,,Disorders of bone
density and structure” (M80-MS8S5). Publicly available data
are published every two years on the CSO's website. By
processing the secondary data, the territorial inequality of the
registered musculoskeletal diseases in Hungary is revealed,
which was our first research goal. For the processing of
secondary data, we chose the study of polarization among the
methods of spatial research, because these indicators allow a
safe comparison of the development of the studied spatial
units (Cowell, 2011; Williamson, 1965). The spatial
polarization metrics we used were: data set size, standard
deviation size, relative size, dual index, Gini index,
Hirschman — Herfindahl index, and Hoover index.

The scope of the data series:
K=X max/ X min,

the quotient of the highest and lowest values occurring in the
data series, with a minimum value of 1 and no upper limit,
and only takes into account the extreme values, not the
distribution (Molnar, 2015). The magnitude of the scatter:

R =X max - X min,

which gives the difference between the largest and smallest
values in the data series. This indicator is also easy to
calculate and well interpreted, but only the largest and
smallest data are taken into account (Németh, 2005). The
relative scope is:

Q = (X max= X min) / X,

which is also suitable for comparing data sets with different
averages and different units (Molnar, 2015). The dual index,
also known as the Eltet6 — Frigyes index:

D =Xu/Xa,

which gives the quotient of the above-average mean of the
total distribution of the data series and the average of the
below-average values of the total distribution (Nemes Nagy,
2006; Major and Nemes Nagy, 1999). The Gini index is one
of the most frequently used territorial indicators (Kerekes,
2007), the use of which is becoming more and more

widespread in health inequality studies. The sign is "G", and
the formula is:

G=CLZllyi— v/ (2 y *n?),

where n = the number of individuals in the population, y =
the average of the data set examined, y; and y; = individuals
of the population (Dusek and Kotosz, 2016; Ceriani and
Verme, 2012; Gini, 1912). With the help of this indicator, we
determine the number of musculoskeletal diseases per area,
i.e. the difference in their territorial distribution.

The Hirschman — Herfindahl index is also used to measure
sectoral concentration, which is used to examine differences
in the spatial distribution of musculoskeletal disorders. Its
sign is “HI”, its formula is:

HI =21 (xi/ Zxi)?,

where n = the number of individuals in the population, x; =
individuals of the population (Németh, 2005).

Using the Hoover index, we analyzed the percentage of
musculoskeletal disorders to be reallocated between NUTS3
areas for the distribution to be the same as the distribution of
medicinal water treatment use. The symbol for "h" is:

h=(ZL 1 = fiD/2,

where x; = share (%) of area unit "i" from the values of one
ofthe variables, f; = share (%) of area unit "i" from the values
of the other variable (Dusek and Kotosz, 2016; Hoover,
1936). The territorial analyzes were carried out according to
the NUTS3 (nomenclature des unités territoriales statistiques
= Nomenclature of Territorial Units for Statistics) unified
territorial classification system, which covers the nineteen
counties of Hungary and Budapest, forming a total of twenty
study territorial units (Goll, 2010).

Using the regional indicators, we were able to determine the
regional differences of musculoskeletal diseases according to
NUTS3 in Hungary to achieve our first research goal. We
supplemented our secondary research results with primary
research, the partial results of which are presented in our
present study. To implement the data collection quickly and
cost-effectively, we conducted an online questionnaire survey
(December 26, 2020, and February 26, 2021) (N=463).
Among the non-probability sampling procedures, the
technique of readily available subjects was used to select the
research sample (Babbie, 2020; Bella, 2018). In this study, we
show the relationship between respondents' socio-
demographic characteristics (Table 2), health status, type of
musculoskeletal disease, degree of pain, and commitment to
medicinal water treatment/service (Table 3) about their
intention to use medicinal water treatment after COVID-19.

We processed the responses of patients with musculoskeletal
disorders with statistical methods and the correlations with
cross-tabulation analysis (Elekes, 2010). The statistical
significance of the correlation between two variables at the p
= 0.05 significance level was measured by Pearson’s Chi-
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square test (%) and Spearman rank correlation (Dinya, 2017).
Where the contingency table does not meet the analysis
requirements, we used the “Recode” statement to combine the
values of the variables and analyze them further. The
Statistical Package for the Social Sciences (SPSS 23.0) used
Windows 10 (Malhotra, 2018) to perform statistical analyzes
accurately and efficiently.

Limitations of the research

To evaluate the results, it is important to identify the
limitations of the research that, like most studies, have limited
the design of the current study. The limitation of the research
is the limited literature relevant to the topic. The literature
limitation of the research is given by the fact that the specific
medical tourism use of a large number of natural healing
factors in Hungary differs in part from the international one,
therefore the possibilities of comparison in the literature are
scarce (Price and Muran, 2004). Regarding the data on
musculoskeletal disorders, it can be stated that the national
database is not complete, which also appears as a limiting
factor in the study.

RESULTS AND DISCUSSION

Based on the results of the secondary research, the territorial
inequalities and differences in musculoskeletal diseases in

Hungary in 2019 will be determined. The results of the
primary research reveal the health status of musculoskeletal
patients, the degree of pain associated with their disease, and
the assessment of the effectiveness of medicinal water
treatments based on their own opinion in the context of
territorial and socio-demographic indicators.

Secondary research results

Regarding the secondary results, the regional differences in
musculoskeletal diseases are described based on the analyzes
performed from the CSO data.

Musculoskeletal diseases based on GP appointments

We examined the NUTS3 distribution of musculoskeletal
patients registered with a general practitioner in 2019
according to the six musculoskeletal disease groups (BNOs)
in the CSO database. The spatial distribution of this is
illustrated in Figure 1. As we used data from 2019 in our
research, we used the old name of the county in the case of
Csongrad County*. The name change (Csongrad-Csanad
County) only came into force on June 4, 2020. (X. 5.)
Parliamentary decision Resolution No. 67/1990 on the
counties of the Republic of Hungary, the names and seats of
the counties. (VIIIL. 14.) Parliamentary decision.
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Fig. 1. Distribution of musculoskeletal disorders in Hungary according to ICD codes
Source: Based on CSO 2019 own calculation and editing

Based on the obtained results, it is concluded that the most
common disease group is “Spondylopathies”, therefore their
NUTS3 area is shown in Figure 1. This is followed by
“Disorders of bone density and structure”, “Gout”,

“Deforming  dorsopathies”, “‘Seropositive and other
rheumatoid arthritis” and “Juvenile arthritis”. Regarding the
other NUTS3 areas, Szabolcs-Szatmar-Bereg County has the
highest number of musculoskeletal disorders, except for gout,
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which has the highest number in Bacs-Kiskun County. The
lowest number of registered musculoskeletal diseases can be
found in Nograd County.

Territorial inequalities in musculoskeletal disorders

The numbers of secondary musculoskeletal diseases were
examined in combination with the regional research methods,
as a result of which we obtained the volume ratio, K =
503,874/ 50,695 = 9.93. This shows that there is a 9.93-fold
difference between the number of diseases in the NUTS3 area
with the most (503,874) and the Ileast (50,695)
musculoskeletal disorders. Calculating the magnitude of the
scatter, we obtained R = 503,874-50,695 = 453,179, which
gives the difference between the number of diseases with the

most (503,874) and the fewest (50,695) musculoskeletal
diseases. In the case of the relative extent, we obtained Q =
(503,874-50,695) / 161,803 = 453,179/161,803 = 2.8, based
on which we established, that between the area with the most
(503,874) and least (50,695) number of diseases different in
the average number of musculoskeletal diseases, is 2.8-fold.
Calculating the dual index D = 277,938/99,268.46 = 2.79.
From this result, we determined that the difference between
the areas with the highest and lowest musculoskeletal
diseases was 2.79-fold. According to the results, seven of the
examined areas in Hungary have above-average NUTS3
areas, while thirteen NUTS3 areas have below-average
numbers of diseases (Figure 2).

0 25 % 100 km
——

. Above-average number

D Below-average number

Fig. 2. Spatial polarization of musculoskeletal disorders in Hungary
Source: Based on CSO 2019 own calculation and editing

Further examining the spatial inequalities of musculoskeletal
disorders, the result of the Gini index is G = 21,723,266 /
(2* 161,803 *400) = 21,723,266 / 129,442,400 =

0.17), so in the case of musculoskeletal diseases the average
difference in the number of musculoskeletal diseases per
NUTS3 area is 0.17. Using the Hirschman — Herfindahl-index
HI= 2% (xi/ 2x )= (0.0157 2+ 0.0236 2+ 0.0246 >+ 0.0246
2+ 0.0252 2+ 0.0264 2+ 0.0275 2+ 0.0300 2+ 0.0329 2 +
0.0389 2+ 0.0429 2+ 0.0431 2+ 0.0434 2+ 0.0557 2+ 0.0581
2+0.0625 2+ 0.0662 2+ 0.0824 2+ 0.1206 2+ 0.1557 2) =

0.073 results are obtained, which show a relatively low
concentration and a small spatial inequality. With the
calculation of the Hoover index, h = 59/2 = 29.5, we
determined the percentage of musculoskeletal disorders that
would need to be reallocated between NUTS3 areas for their
spatial distribution to be the same as the number of users of
medicinal water treatment. The results of the area indicators
are shown in Table 1.
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Tab. 1 Spatial indicators of musculoskeletal disorders
Source: Based on CSO 2019 own calculation and editing

MUSCULOSKELETAL
SPATIAL INDICATORS DISORDERS
Minimum (piece) 50,695
Maximum (piece) 503,874
Average (piece) 161,803
Range ratio (K) 9.9
Range (R) 453,179
Relative range (Q) 2.8
Dual measure (D) (Frigyes index) 2.8
Gini index (G) 0.2
Hirschman - Herfindahl index (HI) 0.073
Hoover index (h) 29.5
Total (piece) 3,236,056

Based on the obtained secondary results, it can be stated that
the total number of musculoskeletal diseases in Hungary
(3,236,056) varies between the extreme values in terms of
NUTS3 areas (50,695 - 503,874). Based on the results of the
spatial indicators, we established that musculoskeletal
diseases in Hungary show a relatively low spatial
concentration and moderate spatial inequality.

Primary research results

In this subsection, we present the results of our primary
research in terms of the socio-demographic characteristics,
health status, type of musculoskeletal disorder, pain,
commitment to medicinal water treatment/service, and
respondents' future planned use of medicinal water treatment.

Socio-demographic characteristics as factors influencing
treatment use

More than two-thirds (68.5%) of responding musculoskeletal
patients were female, and one-third (31.5%) were male. In
terms of age, 21.2% of those who completed the
questionnaire were in the 40-49 age group, 31.5% were in the
50-59 age group, 28.3% were in the 60-69 age group, and
11.9% were over 70 years old. Their mean age was 56.1
+11.267 years. In terms of economic activity, 41.9% were
inactive (retired, domestic, unemployed, or other) and 58.1%

were active workers. The majority of active workers (33.9%)
do mental work and a smaller proportion (24.2%) are manual
workers. In terms of place of residence, the majority of
respondents live in rural areas (65.4%), 20.1% in villages, and
14.5% in Budapest. Examining the willingness to respond in
terms of counties, it can be stated that responses were
received from all counties, with an average distribution of
5.3% per county. The fewest respondents came from Nograd
County (2.4%) and the most from Pest County (22.0%).
14.5% of the people living in Pest County live in Budapest
and 7.5% in other settlements of Pest County. Regarding the
level of family income, the majority (70.0%) consider their
income to be average. 21.4% were considered to have below-
average income and 8.6% had above-average income. Based
on these characteristics, we state that the Hungarian middle
class, which has the majority of middle-aged and elderly
musculoskeletal disorders, has been achieved by the set goals.
Although the research sample is not representative, it has a
large number of elements and includes all NUTS3 domestic
areas, and fits the parameters of the relevant literature and
secondary databases. A national survey of consumers in the
spa sector with several items covering all NUTS3 areas has
not yet been conducted among musculoskeletal patients in
Hungary. The correlations of socio-demographic indicators
influencing the use of medicinal water treatment are shown in
Table 2.

Tab. 2 The socio-demographic characteristics as factors influencing the use of medicinal water services (N = 463; p<0.05;
weak significance: +, medium significance: ++, strong significance: +++; warning: *)
Source: Own calculation and editing

Sig.

«

Question and statement pairs

Q14: Age of the respondent

Q1: How would you describe your current state of
health? *

Q16: In which county do you have
your permanent residence?

+++
(0.0001-
0.0009)

Q6: How far would you travel for medicinal water
treatments in the future? *
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Q17: Economic activity of the
respondent

Q1: How would you describe your current state of
health? *

Q18: Respondent's family income
level (at his / her judgment)

Q1: How would you describe your current state of
health? *

Q3: What intense physical pain do you currently have
in the disease/part of the body mentioned in the
previous point?

Q11: If the cost of accommodation/travel would not be
charged by me, 1 would use medicinal water treatments
more often.

Q12: I would also use the medicinal water treatments at
my own expense, not only with social insurance
support.

Q16 ""Recode™:

Q6: How far would you travel for medicinal water
treatments in the future?

Q7: What kind of classified institution would you use
the medicinal water treatments in the future?

++ (0.001-0.009)

Q13: Gender of the respondent

Q4: How often would you use medicinal water
treatments in the future?

Q11: If the cost of accommodation/travel would not be
charged by me, 1 would use medicinal water treatments
more often.

Q14: Age of the respondent

Q3: What intense physical pain do you currently have
in the disease/part of the body mentioned in the
previous point? *

Q7: What kind of classified institution would you use
the medicinal water treatments in the future?

Q9: In the future, I will use more medicinal water
treatments than before. *

Q15: Which county do you have in a
respondent's permanent residence?

Q4: How often would you use medicinal water
treatments in the future?

Q6: How far would you travel for medicinal water
treatments in the future?

Q16: In which county do you have
your permanent residence?

Q7: What kind of classified institution would you use
the medicinal water treatments in the future? *

Q17: Economic activity of the
respondent

Q3: What intense physical pain do you currently have
in the disease/part of the body mentioned in the
previous point?

Q18: Respondent's family income
level (at his / her judgment)

Q10: If the medicinal water treatments were cheaper, |
would use them more often.

Q16 ""Recode"":

Q2: What kind of musculoskeletal disease/problem do
you currently have?

Q4: How often would you use medicinal water
treatments in the future? *

+(0.011-
0.099)

Q13: Gender of the respondent

Q7: What kind of classified institution would you use
the medicinal water treatments in the future?

Q9: In the future, I will use more medicinal water
treatments than before.

Q14: Age of the respondent

Q6: How far would you travel for medicinal water
treatments in the future?
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Q8: The medicinal water treatments always improve my
state of health. *

Q11: If the cost of accommodation/travel would not be
charged by me, 1 would use medicinal water treatments
more often.

Q15: Which county do you have in a
respondent's permanent residence?

Q2: What kind of musculoskeletal disease/problem do
you currently have?

Q3: What intense physical pain do you currently have
in the disease/part of the body mentioned in the
previous point?

Q8: The medicinal water treatments always improve my
state of health.

Q16: In which county do you have
your permanent residence?

Q2: What kind of musculoskeletal disease/problem do
you currently have? *

Q4: How often would you use medicinal water
treatments in the future? *

Q11: If the cost of accommodation/travel would not be
charged by me, | would use medicinal water treatments
more often. *

Q17: Economic activity of the
respondent

Q2: What kind of musculoskeletal disease/problem do
you currently have?

Q4: How often would you use medicinal water
treatments in the future?

Q10: If the medicinal water treatments were cheaper, |
would use them more often.

Q11: If the cost of accommodation/travel would not be
charged by me, 1 would use medicinal water treatments
more often.

Q18: Respondent's family income
level (at his / her judgment)

Q6: How far would you travel for medicinal water
treatments in the future?

Q8: The medicinal water treatments always improve my
state of health.

Q16 ""Recode":

Q10: If the medicinal water treatments were cheaper, |
would use them more often.

Examining the correlations between socio-demographic
characteristics and future use of medicinal water treatment,
we found a strong significant correlation with the
respondents' family income level (Q11: 2= 32.206; df = 8; p
=0.000; CV =0.186; p = -0.236; Q12: x2=43.906; df= 8; p
=0.000; CV = 0.218; p = 0.231), county (%2~ 100.058; df =
54; p=0.000%*) and regional, ie combined county residences;
(Q6: x2=50.481; df = 18; p = 0.000; CV = 0.191; Q7: ¥%=
38.090; df = 12; p = 0.000; CV = 0.203). Based on these
results, we determined that the majority of respondents
(70.0%) considered their family's income level to be average.
37.7% of them fully agreed with the statement that "If I were
not charged for accommodation/travel, I would be more
likely to use medicinal water treatment.". Further 23.8%
agreed moderately and 18.8% strongly agreed with this
statement. Of the same group, 37.0% moderately, 10.8%
strongly, and 9.9% fully agreed with that statement he/she
would use the treatments at his’/her own expense too.

Data on residence were analyzed in aggregate (K16
“Recode”) because the contingency table did not meet the
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analysis requirements. Based on the results obtained in this
way, we established that the majority of the inhabitants of the
Central Hungary region (69.6%) are willing to travel 100 km
or more for medicinal water treatments. 66.6% of the
inhabitants of the Northern Great Plain region and 58.6% of
the respondents of the Southern Great Plain region would
receive medicinal water treatment within 30 km. Regarding
the rating of the place of residence and the institution, the
majority (50.1%) prefer institutions of national significance.

Examining the correlation of the respondents' income level
with the questions/statements, we state that there is no
significant difference in the distance of travel for those with
an average income. However, it can be stated that men plan
to use medicinal water treatment significantly more often in
the future. And women are more likely to do so if they are not
charged for accommodation/travel and if the cost of
treatments is lower. Most of them would use the treatments at
their own expense. In the case of respondents with below-
average incomes, 59.7% would use medicinal water
treatments only at their place of residence or within 30 km.
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The majority of patients with above-average incomes
(67.5%) would travel 100 km or more for treatments.

Regarding the age of the musculoskeletal patients who took
part in the survey, we found that the majority of those under
the age of 50 would prefer to receive treatment closer to their
place of residence (locally or within 30 km), and those over
the age of 50 would prefer to receive treatment even further
away (100 km or more).

In terms of gender, we state that the majority of men would
attend treatments more than twice a year and the majority of
women twice a year. This shows a nearly equal proportion of
the majority of respondents in terms of the type of permanent
residence, but the highest willingness to travel is among the
capital city. In terms of distance travel, this is followed by the

number of people living in other cities and then the number
of people living in villages.

Examining economic activity, the planned use of two
treatments per year is the most typical in each category. This
is most affected by the cost of treatments for those doing
manual work and the cost of accommodation/travel for the
inactive.

Health status, type of disease, degree of pain, and
commitment to medicinal water treatment/service as a
factor influencing treatment use

The relationships between the health status of
musculoskeletal patients, the type of musculoskeletal disease,
the extent of their pain, their commitment to medicinal water
treatment, and the patients' planned use of medicinal water
treatment in the future are shown in Table 3.

Tab. 3 The health status, type of musculoskeletal disease, the strength of physical pain, and commitment to medicinal water
service/treatment as factors influencing uses of medicinal water services (N = 463; p<0.05; weak significance: +, medium
significance: ++, strong significance: +++; warning: *)
Source: Own calculation and editing

Sig.

Question and statement pairs

+++ (0.0001-0.0009)

Q1: How would you describe your
current state of health?

Q3: What intense physical pain do you currently have in the
disease/part of the body mentioned in the previous point? *

Q4: How often would you use medicinal water treatments
in the future?

Q9: In the future, I will use more medicinal water
treatments than before. *

Q2: What kind of musculoskeletal
disease/problem do you currently
have?

Q3: What intense physical pain do you currently have in the
disease/part of the body mentioned in the previous point? *

Q3: What intense physical pain do you
currently have in the disease/part of the
body mentioned in the previous point?

Q1: How would you describe your current state of health? *

Q2: What kind of musculoskeletal disease/problem do you
currently have? *

Q4: How often would you use medicinal water treatments
in the future? *

Q8: The medicinal water treatments
always improve my state of health.

Q4: How often would you use medicinal water treatments
in the future? *

Q9: In the future, I will use more medicinal water
treatments than before. *

Q10: If the medicinal water treatments were cheaper, |
would use them more often. *

Q11: If the cost of accommodation/travel would not be
charged by me, | would use medicinal water treatments
more often. *

Q12: I would also use the medicinal water treatments at my
own expense, not only with social insurance support. *

++ (0.001-0.009)

Q1: How would you describe your
current state of health?

Q7: What kind of classified institution would you use the
medicinal water treatments in the future?

Q8: The medicinal water treatments always improve my
state of health. *

Q12: I would also use the medicinal water treatments at my
own expense, not only with social insurance support.
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Q3: What intense physical pain do you
currently have in the disease/part of the
body mentioned in the previous point?

Q9: In the future, I will use more medicinal water
treatments than before. *

Q8: The medicinal water treatments
always improve my state of health.

Q1: How would you describe your current state of health? *

+(0.011-0.099)

Q1: How would you describe your
current state of health?

Q6: How far would you travel for medicinal water
treatments in the future?

Q2: What kind of musculoskeletal
disease/problem do you currently
have?

Q12: 1 would also use the medicinal water treatments at my
own expense, not only with social insurance support.

Q3: What intense physical pain do you
currently have in the disease/part of the
body mentioned in the previous point?

Q7: What kind of classified institution would you use the
medicinal water treatments in the future?

Q8: The medicinal water treatments always improve my
state of health.

Q8: The medicinal water treatments
always improve my state of health.

Q3: What intense physical pain do you currently have in the
disease/part of the body mentioned in the previous point? *

Q6: How far would you travel for medicinal water
treatments in the future?

Q7: What kind of classified institution would you use the
medicinal water treatments in the future?
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Examining the correlations related to health status, we found
that the majority of respondents (76.4%) rated their health
status as good (38.4%) or tolerable (38.0%). The other
respondents marked poor health as 11.0%, 8.6% as very good,
and 3.9% as excellent. A strong significant correlation was
found between health status and future use of the medicinal
water treatment (%?= 63.359; df=12; p =0.000; CV =0.214).
52.9% of those with poor health, 42.0% of those with
tolerable health, and 46.6% of those with good health chose
the frequency of treatment twice a year. In addition, 45.0% of
those in very good health and 27.8% of those in excellent
health would receive some form of medicinal water treatment
at least once a year.

Further examining the assessment of health status with the
relevant questions and statements, we obtained a moderately
significant result in the choice of the type of institution (2=
21.304; df = 8; p = 0.006; CV = 0.152) and the use of
treatments at own expense (2= 32.474; df = 16; p = 0.009;
CV =0.132).

Examining the type of musculoskeletal disease (hip-knee,
spine, osteoporosis, other), 48.4% of the respondents had a
spinal problem, 35.6% had a hip-knee disease, 6.5% had
osteoporosis and 9.5% indicated other musculoskeletal
disorders as their disease. Further analyzing the association
between disease type and treatment use, only the claim to use

treatments at own expense showed a weak significant
correlation (2= 19.635; df=12; p = 0.074; CV = 0.119).

In the analysis of the relationship between the degree of
musculoskeletal pain and the intention to use medicinal water
treatment (2= 34.974; df = 12; p = 0.000; CV = 0.159), the
contingency table did not meet the study requirements, so we
combined the values of the variables to examine the
relationship. The results obtained in this way (x?= 11.427; df
= 4; p = 0.022; CV = 0.111) show, with a weak (22.2%)
warning, that almost three-quarters of the respondents
(71.7%) received two or more treatments per year. Most of
these respondents (72.0%) have musculoskeletal disorders
that cause mild to moderate pain.

We measured (x?= 34.101; df = 16; p = 0.005; CV = 0.136)
moderate correlation between the degree of pain and the
planned future treatment intent, but the contingency table did
not meet the study requirements. Therefore, the variables
were further examined by Spearman rank correlation, which
showed no significant result (p = 0.832; p = -0.010).

From the results of the relationship between commitment to
medicinal water treatment/service and intention to use a
treatment, we found that 29.6% of respondents fully, 40.6%
strongly, and 20,3% moderately agreed. Further examining
the correlations, we obtained several highly significant
results, but the contingency table did not meet the
requirements of the analysis either, so we performed mergers
here as well. In the combined study of the planned medicinal
water treatment use, the result also showed a strong
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significance (x?= 71.154; df=4; p = 0.000; CV = 0.276), but
the contingency table still did not meet the analysis criteria,
therefore a Spearman rank correlation was performed, (p =
0.008; p =0.124), which showed a weak positive relationship.

Spearman rank correlation was also used to examine the
baseline statement with further statements. As a result, more
planned treatment use in the future (p = 0.000; p = 0.433),
cheaper access to treatment (p = 0.000; p = 0.224) and the
possibility of exemption from accommodation / travel costs
(p=0.000; p = 0.165), and we measured a strong significance
in relation to the statement assuming the use of treatments at
one's own expense (p = 0.000; p = 0.149). This was associated
with a medium-positive relationship for the first two
statements and a weak positive relationship for the second
two statements.

DISCUSSION

Overall, based on our results, we have achieved our research
goals.

Our first goal was to map the differences in the appearance of
the most common musculoskeletal diseases in Hungary. The
fulfillment of this is supported by our conclusion that based
on the data of general practitioners registered in 2019, the
musculoskeletal health status of the Hungarian population are
the worst in Budapest, Pest, Csongrad, Hajdu-Bihar, and
Szabolcs-Szatmar-Bereg counties. Regarding the value of the
dual indicator, these data are supplemented by the poor
musculoskeletal health data of the inhabitants of Bacs-Kiskun
and Borsod-Abauj-Zemplén counties. We also found that
other NUTS3 areas in the country are affected but to a lesser
extent. In terms of territory, it can be concluded that the
incidence of musculoskeletal disorders is relatively low, and
moderate inequality in Hungary. It also follows from our
results that the indicators measuring regional differences
selected based on the literature can be successfully applied to
examine the territorial inequalities of musculoskeletal
diseases with medical tourism.

Our second goal was to explore the correlations between the
socio-demographic characteristics, health status, type of
musculoskeletal disease, and pain of Hungarian
musculoskeletal patients and their commitment to medicinal
water treatment/services and their planned use of medicinal
water treatment in the future. This is confirmed by our four
conclusions. Among the socio-demographic indicators of
musculoskeletal patients, there is a strong significant
correlation between the respondents' level of family income
and their intention to use medicinal water treatment in the
region according to their place of residence by region. This
influencing effect is smaller for those with average incomes
and greater for those with below-average and above-average
incomes. Furthermore, the planned intention to use treatment
is also, to a lesser extent, significantly influenced by the
respondent's age, gender, place of permanent residence (type
of settlement), and economic activity (1). Our further results
suggested that the state of health would significantly affect
the planned use of medicinal water treatment in the future.

Patients with poorer health would attend medicinal water
treatments at least twice a year, but those with better health
would also plan for it at least once a year. Furthermore, health
status has a moderate but significant effect on the choice of
the institution according to the rating and the extent to which
treatment is used at one's own expense (2). We also concluded
that the type of musculoskeletal disease and the degree of pain
it causes had little or no effect on the patient's willingness to
seek medicinal water treatment (3). Finally, the degree of
commitment to medicinal water treatment/service was found
to be significantly correlated with future planned treatment
use and future intentions to use multiple treatments,
exemption from the cost of treatment and the cost of
accommodation/travel, and patient-funded treatment (4).

In summary, for the spa town leaders and the health industry
decision-maker experts, we tried to highlight which areas of
Hungary most need developments for the care of
musculoskeletal patients and based on which consumer
attitudes they should be implemented. For health industry
decision-makers our results serve as a call for attention to
which areas of the country the Hungarian population is most
affected by locomotor diseases and where this makes it
necessary to intervene as soon as possible. In addition, the
managers of the medical-water-based institutions are given
guidelines on how to approach the optimization of the
demand for use of medical-water-based therapies in the
different strata of the population affected by musculoskeletal
diseases.
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