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Abstract: Spa tourism has undergone important changes in recent decades, actively embracing
wellness and wellbeing. However, this transition is taking place in different ways in Europe, and
this has led to varying perceptions of thermalism that have little to do with its original conception.
The main aim of this study was to analyse current perceptions of spa tourism amongst university
students, so as to identify profiles and compare the differences between two study cases: Granada
(Spain) and Aachen (Germany). For this purpose, we applied a methodology that combines artificial
intelligence techniques with questionnaires containing both quantitative and qualitative variables.
This enabled us to identify and characterize a series of profiles, so as to acquire detailed knowledge
of the perceptions of these students regarding spa tourism in Granada and Aachen. On the basis
of the results, the interviewees were grouped together into seven profiles from which we deduced
that young Germans from Aachen visit spas more frequently and have a more realistic perception
of the thermal sector than young Spanish people from Granada. This situation could limit present
and future demand for spas in southern Spain. With this in mind, in this paper we present an
updated assessment of the demand for spas amongst university students, in order to design effective
geomarketing strategies in two cities with long spa traditions.

Keywords: spa tourism; university students; young people; user segmentation; Self-Organizing
Maps; Europe

1. Introduction

The use of hot thermal waters and later spa tourism has a long history [1]. In the 19th
century, the spa tourism sector became consolidated and began to spread from different
cities in Western Europe to the rest of the continent [2–4]. Since then spa tourism has
undergone important changes [5], shifting away from thermalism (i.e., the therapeutic use of
hot water springs)—despite its proven therapeutic benefits—towards new emerging forms
of tourism related with wellness [6–8]. These changes have coincided with an update of the
subjective concept of human wellbeing, which is defined in many different ways in different
parts of Europe [9,10]. This context of change is both a challenge and an opportunity for
the spa sector [11,12], which Grob [12] defines as an up-to-date form of health tourism with
extraordinary potential in the global context. These challenges require new segments of
the market to be explored. One of the most important segments of the market is young
people, who are potential clients in the short-, medium-, and even long-term. Within this
framework, we focused particularly on young university students. This population group,
who are well-educated and are soon to embark on potentially well-paid careers, are an
attractive segment of the market to research as potential customers of spas. Furthermore,
young people today often question established values and lifestyles. Many of them are
more aware and more concerned about fitness and health (sometimes influenced by social
networks) than in previous generations. University students in particular are becoming
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increasingly involved in movements such as “realfooding” or achieving a “balance between
the body, mind and soul”. These new concerns are in line with the management philosophy
of spas and with some of the changes they have been making to diversify the services
they offer.

With this in mind, the initial hypothesis for this study is that due to its recent evolution,
real and/or potential users of spa tourism (in this case, university students from two spa
cities in different countries) may have a mistaken or perhaps distorted view of this sector.
This widespread misunderstanding could obstruct the development of the sector in some
European regions.

Numerous research studies have been conducted into the different perceptions of
users, establishing profiles and analysing the geographic differences within the spa sector,
resulting from the process of diversification and adaptation of the original concept of
thermalism as a synonym for health. In Europe, these include the paper by Kelly [13]
analysing the profile of visitors to retreats at a global level; a study of the perception of the
characteristics of the geological surroundings of spas in Slovakia [14]; the investigations on
spatial profiles of spa tourism establishments in Slovakia [15] and Hungary [16]; a study
of the growth in demand for the hot springs sector in Rumania [17]; the research into
motivational profiles in Serbia [18]; an analysis of the segmentation of the clients of spas
in Poland in general [19,20], and in medical spas in Poland in particular [21]; the research
conducted to identify a standard profile of spa clients in Portugal [8]; the analysis of profiles
in relation to motivational factors with ANOVA in Slovenia [22]; and the studies analysing
three clusters of clients in Greek spas [23,24]. Particularly in Spain, there has been research
analysing the visitors to wellness centres in Gran Canaria [25], the perception of the quality
of service and related forms of conduct [26], and recent analyses of sociodemographic
profiles, and of profiles based on satisfaction and on the characteristics of stays at spas in
Andalusia [27,28]. Outside Europe, spa tourism is also arousing interest and there have
been various papers about user motivation and profiles. These include studies in Hong
Kong [29,30], Taiwan [31,32], and those from South Korea [33] and the USA [34]. Other
studies include the different treatments chosen by the users of spas in Ghana according to
their sociodemographic characteristics [35], and a comparative study about the differing
models of spas in Brazil and Portugal [36].

However, certain aspects of this subject have yet to receive sufficient attention in the
scientific literature. For example, there are important differences in the perceptions, level of
attachment and profiles of young people from different countries in relation to spa tourism
at an international level [37]. We believe that a study that encompasses these different
dimensions from a comparative perspective could make a valuable contribution to the
research on this subject. For this purpose, we began by conducting a detailed analysis of
the grey literature and the updated literature on our chosen subject. We discovered that
although certain aspects of this question have already been explored in different ways, our
line of research is original in the sense that it adopts a new approach to the assessment
of current and potential users of spas, focusing in particular on young students from two
cities as comparative study cases. It offers an interesting combination of public perceptions
and scientific evidence, which is important for developing a broad understanding of a
tourism sector that is currently undergoing a process of renovation [38]. The gathering
of opinions and the identification of profiles could be helpful in the creation of successful
policies and laws at a regional level for spa tourism in southern Spain, as indicated in recent
research [39]. In addition, understanding the opinions of potential users could help the
administration develop specific effective policies [40]. The study could also provide helpful
guidance for creating a brand for a spa as a tourist destination, as has been done in the
Baltic countries [41,42] or in four regions of central Europe [43]. This will also help with
the design of a solid marketing strategy on social networks aimed more specifically at the
segments of population that have the weakest attachment to this sector [44,45], in this case
university students and young people in general.



Int. J. Environ. Res. Public Health 2022, 19, 2580 3 of 17

In this context, as part of the necessary analysis of perception, it is important to point
out that the interpretation of surveys of opinion based exclusively on traditional statistical
analysis can encounter certain difficulties resulting from the nature of the information
and from the requirements of the available statistical methods. Techniques like ANOVA
require compliance with certain criteria that cannot normally be met due to the nature of
the information gathered from surveys of this kind [46]. These include normality of the
data, independence and homoscedasticity. It is highly improbable that these criteria can
be met given that a lot of survey data is gathered using Likert-type scales [47] with few
levels. Other methodologies such as factorial analysis presuppose linear relations between
factors and variables, and do not take non-linear relations into account [46]. However,
there are certain methodological alternatives, such as the Artificial Neural Networks (ANN)
paradigm, and particularly Self-Organizing Maps (SOM), which enable us to overcome
these limitations. Self-Organizing Maps have proved to be more powerful than classic
linear methods of analysis of the properties of variables and are especially useful due to the
excellent visual or graphic representations they provide [48]. Recent researchers found that
these methodologies were reliable for the analysis of qualitative surveys of opinion and
Likert-type scales [49], although quantitative variables were not included in their study.

Therefore, the main objective is to analyse and compare the perceptions of university
students regarding spa tourism in Granada (Spain) and Aachen (Germany). With this
information we can identify profiles and establish comparisons between the two different
geographical areas, so as to enable us to extract preliminary results and reflections that may
be useful in the management of this sector in general terms.

This objective can be achieved by establishing profiles for the participants in the survey
and grouping them together by means of a Self-Organizing Maps type of neural network.
Each profile is then characterized using statistical methods. In the case of the qualitative
variables or questions from the questionnaire, we performed nonparametric Chi-squared
type tests to obtain the Odds Ratio, as a means of evaluating the effect size of belonging
to a particular profile and obtaining its equivalence with Cohen’s d. By contrast, for the
quantitative variables we performed T-Student tests, measuring the effect size directly with
Cohen’s d. Finally, a Heat Map visualization was obtained, which brought together all the
tests and effect sizes for each profile/variable pair in one comprehensible image.

After presenting the recent dynamics and the general challenges affecting spa tourism
in the first section of this article, in section two we present the context of the study; in
section three we explain the methods used in this research; and finally, in section four we
present the results of the case studies for the selected towns. The results are discussed
in section five and the conclusions are set out in section six, where we will also present
the consequences and the implications for the management of the spa sector of the results
obtained in section four.

2. Study Context: Importance of a Comparative Study

Our broad study area for this research was Europe, within which we focused specifi-
cally on Germany and Spain. This study area was selected for two main reasons: Firstly,
due to the fact that in some European countries, thermalism is an important segment of
the tourism market with a high turnover and very satisfactory progression, while in other
countries the sector is struggling; and secondly, due to the possibility of extrapolating the
results to other regions and countries at an international level.

Central European countries, of which Germany is a perfect example, have rapidly
adapted to this new model, which prioritizes wellness services. German spas have updated
their facilities accordingly and have also developed very effective marketing strategies
aimed at a younger target audience. However, in southern European countries such as
Spain, this reconceptualization has not taken place in the same way, in spite of having a
spa tradition that is just as old and important as in Germany. This is why in this research
we decided, as case studies, to focus on Germany and Spain, prime examples of the
different approaches towards spa tourism in Europe today. We also believe that it is
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important to establish, firstly, whether young people in these countries do indeed have
different perceptions of spa tourism, and secondly to analyse whether these, often mistaken,
perceptions are one of the reasons holding back the development and readaptation of spa
tourism in Mediterranean countries.

Health tourism plays an important role in the German economy, in that there are
over 300 spas which together account for 30% of the nights spent at German tourist
destinations [50]. It provides direct or indirect employment for about 350,000 Germans and
has an annual turnover of about US $36.4 billion [11]. These statistics show that thermalism
is one of the most important sectors in the German tourism industry. For its part, Spain has
a total of 112 spas in operation today [51], which receive almost a million water-takers a
year (970,454 in 2019) and generate just over 3000 direct jobs, of which well over 50% are
performed by women (2196 in 2019) [52].

However, in recent decades, the German health system has been under increasing
financial pressure and various reforms have been introduced in order to guarantee fair and
sustainable funding of the system [53]. As a result, spa treatment is no longer covered by
the German national insurance system except in exceptional cases. These reforms have had
a significant impact on the health and wellbeing tourism market and pose great challenges
for the industry. However, they also offer new opportunities [11,54]. Germany continues
to specialize in wellness, which has established itself as a new model for tourism that has
been conceptually defined by authors such as Koncul [55] or Smith and Diekmann [56]. A
new model for spas has arisen [57] in which traditional therapy based on taking the waters
has become demedicalized and is now marketed as one of the many wellness products on
offer [58]. This new model is now arriving in Spain, albeit with several years of delay, and
with notable differences between the north and south of the country [59]. This delay could
be exacerbated by COVID-19, despite the proven health benefits of taking the waters for
those infected with the virus [60]. Generally, the users of Spanish spas are mostly elderly
people and the duration of stay in these establishments is closely linked to age [61].

Within this framework, the regions selected in this study have many similarities in
terms of the size of their population and its main characteristics (e.g., aging). In geographi-
cal terms, they also share similar relief, soils, landscape and traditional land uses. Their
administrative, legal and planning frameworks also have many common features. As
regards the history of the sector, Germany was one of the pioneering countries in the devel-
opment of thermal tourism in Western Europe [62]. As a result, many of the most important
processes and trends that define the sector first became consolidated in this central hub and
only reached the rest of the spa towns in peripheral areas, such as Spain, many years later.
This centre-periphery relationship continues to exist even today and the changes in the
sector initiated in Central Europe take several years to spread to Mediterranean countries
with a spa tradition such as Spain [63]. The spas in these countries are currently at a key
turning-point in their Tourism Area Life Cycle [64], as they face up to the challenge of
transforming traditional spa tourism. All of this while continuing to observe the pioneering
countries, where this process of change is now in a more advanced phase, a fact that makes
them particularly interesting for this research.

The German city of Aachen is a national point of reference in this field and there are
records of the use of medicinal mineral water since the times of the Roman Empire. The
name of the city is linked to its history as a spring. The name Aachen may derive from
the Old German word “ahha” (water) and from the archaic “Aquis grani” used in the
Middle Ages, which came from the Latin phrase, “Aquae granni”. The city flourished
above all due to Emperor Charlemagne’s interest in the thermal waters. Convinced of
their curative powers, he declared Aachen as his main palace of residence at the end of the
eighth century [65]. For its part, Granada has a long tradition of thermal springs closely
associated with its Arabic past. The province of Granada has one of the highest number of
spas in Andalusia, some of them situated in towns whose names also refer to their long
history as bathing sites, such as Alhama de Granada, whose name derives from the Arabic
word “al-hamman” (bath, public baths).
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Despite these similarities, there also seems a priori to be a significant gap between
the “spa culture” of young people in Germany and in Spain. If this were true, it could
have far-reaching consequences for the development of the Spanish spa sector. With this
in mind, in this paper we conduct surveys of opinion to analyse whether in spite of the
similarities between the two countries in terms of geography and thermal tradition, there
are significant differences in the current perceptions of spas amongst young university
students in Aachen (Germany) and Granada (Spain) as a preliminary starting point.

3. Materials and Methods

The step-by-step methodology took the following form:

1. Data Collection

a. Questionnaire preparation
b. Survey sample design
c. Reliability of instrument (questionnaire)

i. Preliminary experiment (reduced sampling)
ii. Internal validation of questionnaire
iii. Full experiment (complete sampling)
iv. Internal validation of questionnaire

2. Data Analysis

a. Dividing the respondents into groups

i. Self-Organizing Map Model (unsupervised)
ii. Definition Number of profiles (supervised)

b. Interpretation of the groupings

i. Evaluation of statistically significance

1. Continuous variables: T-Student test
2. Categorical variables: Chi-squared test

ii. Effect size as measure of importance

1. Continuous variables: Cohen’s d (ES)
2. Categorical variables: Odds Ratio, converted to ES

The above steps are described in detail in the following sections.

3.1. Data Collection

Data was collected using a semi-structured online survey translated into Spanish and
German. Before designing the surveys, face-to-face conversations were held with students
from the two universities to help identify the most suitable line of questioning for the online
questionnaire. This work was also combined with in-depth interviews with the director
of the spa in Aachen and with the managers of various spas in the province of Granada.
During this initial field work, we also held informal conversations with other experts in the
spa sector, who gave us additional insights into spa tourism. The survey consisted of a set
of questions divided into four large blocks: (a) personal details of the respondents; (b) their
knowledge of the spa sector; (c) their level of attachment to spas; and (d) their opinions
regarding the characteristics of spas and of thermalism in their respective countries.

To obtain the data, we conducted a sample design which distinguished between the
populations of students from the University of Granada (N = 60,000 students) and those
from the University of Aachen (N = 50,000 students), some of whom were current users
and others potential clients. To this end, the following formula was used:

n =
N × z2 × p × q

d2 × (N − 1) + z2 × p × q

In which:
n: the sample size
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N: the total population in the study
z: confidence level
p: prevalence
q: 1 − p
d: error; accuracy: 1 − d
As no previous studies have been conducted on this specific subject, the prevalence

is unknown. An expected prevalence value of 50% was therefore taken as the most un-
favourable value. As a result, the following data will be used:

Nuniversity of Granada = 60,000; Nuniversity of Aachen = 50,000
z = 95% ~ 1.96
p = 0.5
q = 0.5
In view of the initial estimate of prevalence of 50%, it was decided that the error should

be less than 10% = 0.1
Finally, in this survey a total of 1416 Spanish students were interviewed compared to

193 Germans. Given a confidence interval of 0.95, these sample sizes would imply an error
of 2.77% for the Spanish sample group and 7.04% for the German.

It is also important to point out that a preliminary experiment in the form of a test was
carried out to validate the questionnaire. In this test, internal validation of the instrument
was performed, and the design was adjusted accordingly in order to obtain the best results.
In the internal validation of the questionnaire, a Cronbach’s Alpha value of 0.858 was
obtained, so demonstrating the reliability of the instrument, which scored well over the
recommended ideal value of 0.7.

3.2. Data Analysis
3.2.1. Dividing the Respondents into Groups

For the identification of profiles, we used the methodology based on Self-Organizing
Maps described in Abarca-Álvarez, Campos-Sánchez and Mora-Esteban [48,66] and es-
pecially in Abarca-Álvarez, Reinoso-Bellido and Campos-Sánchez [67]. Insofar as this
methodology is based on an unsupervised learning technique, it enables us to create pro-
files or groupings without attributing definitions or meanings to them a priori, so reducing
the great complexity of the data [68]. Once the artificial neural network has been assessed,
the profiles can be obtained. The number of profiles is determined using an evaluation
procedure that mixes quantitative information with non-statistical criteria, based on the
expert knowledge of the analyst [69]. This hybrid method for calculating the number of
profiles produces better results than strictly quantitative methods.

3.2.2. Interpretation of the Groupings

After the SOM analysis, we identified a series of profiles. Each profile is normally
characterized with basic statistics (average, standard deviation, maximum, minimum, etc.)
in order to make it easier to understand [70]. This also enables us to assess the influence of
each variable (or question in the questionnaire) in the make-up of the profiles that were
obtained. To this end, and following the recommendations of the American Statistical
Association [71], we quantified the statistical significance and the Effect Size (ES) for each
variable–profile pair [72].

The statistical significance of the continuous numerical variables was evaluated us-
ing the bilateral Student’s t-test (p-value ≤ 0.05), while for the categorical variables, the
non-parametric chi-square test was performed, with the necessary Yates’s correction [73].
Together with the statistical significance value, we also calculated the effect size (ES) [74],
according to the Cohen’s d criterion in the continual variables and using the Odds Ratio
(OR) in the categorical variables, thus verifying OR as suitable for binary variables [74]
such as those presented in this study. As a means of comparing the ES and OR results, the
Odds Ratio was converted into ES using the following formula ES = ln(OR)/1.81 [75].
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ES is a measure of how the answers to each of the questions on the form are different
and specific within the profile in question, compared to the overall values for the whole
study population. For a proper interpretation of each variable, it is therefore important to
bear in mind the importance of the ES.

On occasions a given variable, particularly if it is a categorical variable, can have a
high ES in a given profile, without this necessarily meaning that this category is dominant
in the profile in question. What this high ES is really highlighting is that the presence of this
variable within this profile is significantly different from the way it appears or is distributed
in the sample group as a whole. In other words, in categories with low frequency, if all or
most cases of this category appear within one specific profile, the ES for this variable/profile
will be very high, without this necessarily meaning that most of the items in this profile
belong to said category. This explains why it is important to observe the ES in order to
fully understand the significance of a particular profile, and also the relative or absolute
frequencies, which is why these data are set out in the Table summarizing the profiles.

As a unit of measurement of effect, ES is normally tabulated in four levels [74]:

- |ES| between 0 and 0.2 = Nil or Negligible Effect Size.
- |ES| between 0.2 and 0.5 = Small Effect Size.
- |ES| between 0.5 and 0.8 = Medium Effect Size.
- |ES| over 0.8 = Large Effect Size.

It is also important to bear in mind that the sign of the ES (positive or negative) informs
you about the direction of the effect. A negative ES indicates that the effect decreases the
mean, while a positive ES indicates that it increases the mean.

4. Results

The main results of the analysis are presented in Figure 1 in the form of a heat map
that summarizes the 1416 replies obtained in the survey. In this map the questions on the
form are shown in the rows, while the seven profiles we identified appear in the columns.
In the bottom part of the figure, we present the answers referring to nationality which
were intentionally excluded from the construction of the model using SOM techniques, but
which are included in the figure in order to ascertain whether there were any differences in
the variables for each profile identified.

4.1. Profiles Identified

Once the profiles had been obtained, they were ordered according to the joint effect
size of the variables belonging to the “Attachment Dimension”. This highlighted strong
levels of attachment to spas in the first profiles (A and B) and gradually weaker levels as
we moved down the list:

4.1.1. Profile A

Profile A represents 156 or 11.02% of the total number of 1416 interviewees. As regards
the “General Knowledge Dimension”, it is important to point out that most of them viewed
spas as places for healthy leisure and recreation (60% of interviewees ES = 1.4) and only
26% of them considered them as a place to relax (ES = −0.8). Up to 45% believed that the
water came from the subsoil and that it was always hot (ES = 0.7). 88% knew that there
were spas in their surrounding area (ES = 0.7).

An “Attachment Dimension” can be observed in this profile with high scores for
the different markers, indicating for example that they went to spas in their childhood
(ES = 0.8), that they would go to a spa on a day when they felt stressed (ES = 0.5), that
they had visited spas in foreign countries (ES = 0.8), that their family and friends went
to spas (ES = 1.0) and that they had visited a spa in their country (ES = 1.3). As regards
the “Opinion Dimension”, there are three opinions of particular note, namely that spas are
not just for people with health problems (ES = 0.9), that there was good information or
publicity about spas (ES = 0.7) and that there was a strong tradition of going to spas in their
country (ES = 1.1).
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Femenine OR 70% 989 -0.1 0.1 -1.4 -0.2 0.9 -0.2 0.0

Masculine OR 30% 427 0.1 -0.1 1.4 0.2 -0.9 0.2 0.0

SpaAsPlace: Relax OR 54% 768 -0.8 -0.2 -1.5 0.5 -2.5 -0.1 0.7

SpaAsPlace: HealthCareandCureWithMedicinalMineralWater OR 27% 386 -0.5 0.8 -0.9 -0.8 -1.8 0.1 -0.6

SpaAsPlace: HealthyLeisureOrRecreation OR 16% 220 1.4 -0.6 -0.5 0.0 -1.4 0.0 -0.2

SpaAsPlace: ImprovePhysicalAppearanceWithBeautyTreatments OR 3% 36 -1.2 -2.3 0.6 -0.5 6.1 0.1 -2.0

SpaAsPlace: PhysicalFitnessForSportspeople OR 0% 6 -0.3 -1.3 5.8 0.5 0.6 0.6 -1.1

DifferenceBetweenTraditionalAndModernSpas ES 100% 1416 0.3 0.1 0.6 0.0 -0.1 -0.1 -0.2

SourceWater: FromSubsoilWithMineralsAndMedicinalProperties OR 38% 538 0.2 0.8 -0.6 -2.3 0.0 -0.1 -0.9

SourceWater: IDontKnow OR 37% 527 -1.0 -0.5 0.3 -2.2 0.1 0.1 1.0

SourceWater: FromSubsoilAlwaysComesOutHotIsThermal OR 21% 302 0.7 -0.1 -0.7 -1.8 0.0 0.1 -0.1

SourceWater: NormalWaterChlorinatedAndHeated OR 3% 49 -1.4 -2.5 1.5 5.7 -0.1 -0.1 -2.2

DoYouKnowWhereTheSpasInYourAreaAre: Yes OR 71% 1007 0.7 0.7 -0.1 0.1 -0.1 0.0 -0.9

DoYouKnowSpaAtALhamaGranada(HighNMeansMoreAttachment)ES 100% 1416 -0.1 0.2 0.0 -0.1 -0.2 0.0 -0.3

VisitedSpasInYourChildhood(HignNMeansGreaterFrequency) ES 100% 1416 0.8 0.1 1.4 0.3 -0.4 -0.3 -0.4

WhenWouldYouLikeToVisitASpa.SpecialOccasion: Yes OR 60% 852 -0.5 0.1 -1.1 0.0 0.4 -0.4 0.2

WhenWouldYouLikeToVisitASpa.Holidays: Yes OR 38% 542 0.2 0.3 0.3 -0.1 -0.1 -0.4 0.4

WhenWouldYouLikeToVisitASpa.WhenFeelingVeryStressed: Yes OR 38% 543 0.5 0.1 -0.1 -0.1 -0.1 0.1 -0.4

WhenWouldYouLikeToVisitASpa.EnjoyWithFriends-Family: Yes OR 29% 415 -0.2 0.4 0.1 0.1 -0.4 -0.5 -0.4

WhenWouldYouLikeToVisitASpa.BeautyTreatment: Yes OR 11% 156 -0.4 0.8 0.3 0.0 0.4 0.2 -1.2

WhenWouldYouLikeToVisitASpa.HealthTreatment: Yes OR 36% 516 -0.1 0.4 -1.1 -0.4 0.0 0.0 -0.3

HaveYouVisitedASpaAbroad: Yes OR 27% 384 0.8 0.3 0.9 0.1 -0.2 -0.1 -0.9

DoFamilyAndFriendsVisitSpas ES 100% 1416 1.0 0.1 0.0 0.4 0.0 -0.2 -0.5

HaveYouEverVisitedASpaInYourOwnCountry: Yes OR 44% 616 1.3 0.4 1.0 0.3 -0.5 -0.4 -1.0

SpasBetterQualityOfLife ES 100% 1416 0.2 0.3 -0.6 -0.3 -0.3 -0.6 -0.4

SpasOnlyForElderlyPeople ES 100% 1416 -0.2 -0.2 1.0 -0.2 -0.2 6.2 -0.2

Location: Country OR 41% 580 -0.5 0.1 0.2 -0.4 0.2 0.4 0.1
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Figure 1. Characterization of the seven profiles identified (the profiles appear in the columns while
the variables that characterize them appear in the rows). Created by the authors.
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Lastly, if we look at the variables that were excluded from the model, in this profile we
saw a strong presence of respondents from the University of Aachen (Germany) (68% and
ES = 1.9), with over half of all the Germans interviewed being classified within this profile.

4.1.2. Profile B

This is the largest profile in terms of the number of interviewees with a total of
649 (45.83%). In general terms, there are hardly any notable differences between this profile
and the most frequent overall answers. Perhaps the only difference worth highlighting was
that the members of this profile answered slightly more frequently that they would go to a
spa as a place for receiving beauty treatments (18% of the profile ES = 0.8), the vast majority
of whom were Spaniards from the University of Granada (92% and ES = 0.5).

4.1.3. Profile C

This group was very small, representing just six interviewees or 0.42% of the total
sample group. Most of the group were males (83% and ES = 1.4), who regarded spas as
a place for sportspeople to get fit (100% and ES = 5.8), highlighting differences between
modern-day “spas” (with pools and jacuzzies with heated normal water and a range of
wellness services) and traditional spas where people come to take medicinal mineral waters
for therapeutic purposes (ES = 0.6). Some of them believed that the water used in traditional
spas is normal water that is heated and chlorinated (ES = 1.5). They showed some kind
of attachment to spas, stating that they had visited spas in their own country (83% and
ES = 1.0) and abroad (67% and ES = 0.9). Nationality was not a differentiating factor in
this profile.

4.1.4. Profile D

45 of the 1416 interviewees (3.2% of the whole sample) were classified within this
profile. Most considered spas as a place to relax (76% and ES = 0.5), and believed that
the water used in spas is normal water that has been chlorinated and heated (100% and
ES = 5.7). They stated quite often that their family and friends visit spas (ES = 0.4) and said
that they had visited a spa in their own country (58% and ES = 0.3). They also answered
that it was normal for young people to visit spas (ES = 0.4). Nationality was not a key
differentiating factor in this profile.

4.1.5. Profile E

This profile represents a total of 35 interviewees or 2.47% of the total sample group.
Almost all the members were female (91% and ES = 0.9), and all of them considered that
spas were places to improve your physical appearance with beauty treatments (100% and
ES = 6.1), though few had actually visited a spa in their own country (23% and ES = −0.5).
Many shared the opinion that going to spas was expensive (ES = 0.5), and relatively few
said that doctors and physiotherapists recommended going to spas (ES = −0.4). Among
the variables not included in the model, one could highlight the fact that all the members
of this profile were Spanish (100% and ES = 1.4).

4.1.6. Profile F

There were 33 interviewees in this profile or 2.33% of the total. Relatively low lev-
els were observed in the attachment indicators, as few had visited spas in their child-
hood (ES = −0.3) and only 42% stated that they would visit a spa on a special occasion
(ES = −0.4).

As regards the “Opinion Dimension”, most viewed spas as places for older people
(ES = 6.2) and for people with health problems (ES = 0.7). They also stated more frequently
than the mean for the whole group that spas are normally located in the country (58%
and ES = 0.4) and that they are quite expensive (ES = 0.4). In the same way a relatively
low number of interviewees in this profile regarded visiting a spa as a unique or special
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experience (ES = −0.6), or that more and more people are visiting them (ES = −0.5). Finally,
it should be noted that nationality was not a key differentiating factor in this profile.

4.1.7. Profile G

Profile G represents 492 interviewees or 34.74% of the total sample. A large number
of these view spas as places for relaxing (72% and ES = 0.7), and a high percentage do
not know where the water comes from (65% and ES = 1.0). There is a very low level of
attachment, in that only 17% have visited a spa in their own country (ES = −1.0) and only
10% have done so abroad (ES = −0.9). Finally, only 2% said that they would visit a spa to
receive a beauty treatment (ES = −1.2).

In almost all the opinion-related questions, the members of this group presented below
average scores. For example, relatively few of them believe that spas improve the quality of
life (ES = −0.4), or that there is a strong spa tradition in their country (ES = −0.5). Amongst
the variables not included in the model, one could highlight that this group contained a
very high percentage of Spanish interviewees (students from the University of Granada)
(96% and ES = 0.9).

4.2. Detailed Results

Figure 2 shows the behaviour of the most significant variables and profiles in the
analysis and Figure 3 shows the two SOM maps for the variable “Country of origin
Germany” and the variable “Have you ever been to a spa in your country”.

Figure 3 clearly shows that, in the study cases, nationality is important in the orga-
nization of the SOM and in the definition of the profiles, even though this aspect was not
included in the artificial intelligence model. It also shows that German university students
(from Aachen) visit spas more often than Spanish university students (from Granada).
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Figure 2. Detail of the most representative profiles—Profile A (mostly German university students)
and Profile G (mostly Spanish university students). Sig: {ns = p-value > 0.05; * = p-value ≤ 0.05;
** = p-value ≤ 0.01; *** = p-value ≤ 0.001}. Created by the authors.
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5. Discussion

Our review of the literature shows that, although research has been conducted on
the profiles of spa clients, there are no specific studies of the perceptions of university
students, especially from a comparative perspective between two cities with long spa
traditions in different countries. In this study, we tried to cover what we believed was an
important gap in the literature. In this way we confirmed our initial hypothesis that many
university students have a distorted perception of spa tourism. It is also clear that the level
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of attachment and of knowledge about spas amongst young people from the University of
Aachen is very much in line with the particular characteristics of the sector in their country.
The students from the University of Granada, however, seem to know little about spas or
their benefits. Similarly, their attachment to these establishments can be classified as very
limited or practically non-existent, and is limited almost exclusively to very small groups
of women who are looking for beauty treatments, or to select groups of sportspeople,
generally professionals. In addition, and taking this interpretation a step further, the results
show that as revealed by Dimitrovski and Todorovic [18], young students from Granada in
particular have yet to grasp the full significance of spas, which they see as health centres for
older people without establishing the connection between traditional spas and wellbeing.

In previous studies with relevant results, the authors analysed the perceptions of
tourists who visited spas in Poland and Serbia [18,20,21]. However, in order not to limit a
priori the scope of our study and therefore the results, we decided to open the questionnaire
both to students who had visited a spa at some stage and to those who had never been
before and were therefore just potential clients. In this way we hoped to gather a wider
range of opinions, rather than focusing exclusively on students who had visited these
establishments and therefore already had a “spa culture” and a more realistic perception of
the sector.

In a similar way to previous researchers in other countries such as Poland [76], in this
paper we analyse the perceptions of current or potential spa tourists in two cities and take
a step further with the creation of profiles, so as to obtain a more graphic, more exhaustive
understanding of the real situation. Authors such as Dimitrovski and Todorovic [18] or
Dryglas and Salamaga [20] established two and three and profiles, respectively. However,
given the rapid evolution of the sector in recent years and the sharp contrasts between
countries [63] in terms of the need to cope with reforms in the national health systems
and adapt to new trends in the conception of human wellbeing, we decided to establish
seven profiles, so as to highlight the differences between the students we interviewed from
Granada and Aachen in much finer detail. At the same time, we also wished to understand
the geographical differences including the nationality variable, given that studies such
as the one by Koh et al. [34] have already pointed out the differences between clusters
centred on the gender and the level of education of the users. In this research, nationality
stood out as a determining variable. In this way, we went beyond the studies based solely
on sociodemographic characteristics in order to make a comparison between two cities
in different countries, both of which have a long tradition of spa tourism, but which are
currently evolving at very different rates.

From a methodological point of view, this research takes a novel approach to identi-
fying these new trends in thermalism by contrasting them in a comparative geographical
analysis. These processes have never been discussed in previous research on the scale
employed here, from a comparative perspective and with this particular methodology. Pre-
vious authors such as Dryglas and Salamaga [20] used K-Means cluster analysis, while in
this research we used SOM techniques. SOM is a powerful alternative solution, which has
enabled us to overcome some of the limitations associated with more traditional statistical
methods [77]. It is also a reliable method for providing support for decision-making via the
analysis and visualization of data [78]. Nowadays, SOMs are part of the toolbox available
to statisticians seeking to analyse, represent and visualise data [79] and as such present
certain operational advantages: (i) They facilitate the exploratory analysis of the data [68],
providing visualisations that include all the original variables [46], with non-linear represen-
tations that are more powerful than the classic linear methods [48]; (ii) they provide more
robust, more complete classifications than the traditional descriptive methodologies in
general [80] and the k-means in particular [81], so enabling a visually effective exploration
and validation [82]; and (iii) they provide powerful visualisations which are also easy to
interpret [46], in that they maintain the topological relations of the data [48]. SOMs have
been verified as a useful tool for analysing and visualising qualitative and quantitative
data [83], and survey data in particular [84], assessing qualitative data using the Odds
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Ratio [67,85]. One of the main contributions of this research is that it integrates the above
techniques into the analysis by converting them to the Cohen’s d Effect Size, so enabling us
to compare their effect with that of the quantitative variables.

Nonetheless, the use of SOMs can also present certain biases that must be taken into
account. Certain conceptual errors can arise if the SOMs codify the survey data incorrectly,
such as for example if categorical variables, such as gender, are codified as numerical
variables, when in fact they should be assessed as dummy variables [48]. Another of the
weaknesses of this methodology is that it is not always easy to integrate SOMs into decision-
making processes [86]; and that the experts sometimes require a degree of creativity in
order to be able to integrate the knowledge obtained [87].

In summary, and despite certain limitations, all the above points to the possibility of
applying this method to other territories at an international scale, based on the establish-
ment of a European framework and with the implementation of an ad hoc methodology
that has been validated and is reproducible. This methodology provides new detailed
results which can advance scientific knowledge in this field through a thematic line of
research—thermalism—that has rarely been discussed in previous scientific literature. In
future research, this methodology could be enhanced by including more variables, so as
to make the profiles even more precise. It would also be interesting to analyse in greater
depth the various factors that give rise to the different perceptions of spa tourism amongst
German and Spanish university students, and to enlarge our sample size by conducting
surveys in other places in the two countries. This would enable us to ascertain whether the
perceptions vary greatly from one place to another due to different types of interest.

Like all industries, the spa sector must prepare for the future and find new clients
amongst younger age groups. We are convinced that this methodology could be applied in
other cities in different countries, as part of a bid to establish strategies for the dynamization
and development of spa tourism that can address its current weaknesses.

6. Conclusions

In Granada (Spain) today, there are a large number of young university students,
who could potentially be ideal clients of the spa sector due to their values, their lifestyle
and their interest in health and personal wellbeing, but who paradoxically know very
little about thermalism. Most of them have never or hardly ever visited spas in their city
and/or country. If they have done so, it has generally been for beauty treatments (mostly
females) or on brief weekend getaways for leisure or fun purposes, rather than in search of
preventative health treatments and/or enhanced wellbeing. For their part, young German
students from Aachen University visit spas more often than their Spanish counterparts.
They frequently feel a strong attachment to the sector as they visited spas when they were
children and the people in their immediate circle also visit them. They are very familiar
with the concept of spa tourism, albeit in the form acquired in recent decades in Western
Europe, in which spas are increasingly becoming places for leisure and relaxation rather
than medical or health destinations.

The often distorted perceptions of spas amongst students from Granada must be
taken into account, as they could have a negative limiting effect on the development of
the spa sector in the south of Spain. Similar analyses of the perceptions of spas amongst
potential young customers could be conducted in other parts of the country as part of
the development of the sector in Spain, which has many underused medicinal mineral
water establishments. This research, based on two case studies, has an original approach
and methodology, which could be of practical value for the managers of spas in the
Mediterranean region, when it comes to analysing the weaknesses in their supply and
demand compared to other pioneering countries in the thermal sector, such as Germany.
In addition, the different profiles identified in this study could be used as a basis for
diversifying the range of products on offer in order to try to reach the widest possible target
market. Within this context, geomarketing strategies could be designed in order to try to
change the outdated, traditional attitudes towards spas amongst many young people today.
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Improving their knowledge of the sector could help promote a spa culture amongst young
people in Spain in general and in Granada in particular.

In view of these results, the ultimate application of this research is to highlight the real
situation of the demand for thermal tourism, so that Spanish spas in Granada can direct
their efforts to correcting the stereotype images that many university students have of the
spas in their region, as a means of boosting demand for these services. The aim would be to
inspire new forms of organization that could enable spas from the two cites analysed to act
as engines for the economic, social and environmental development of their surrounding
geographical areas.

Author Contributions: Conceptualization, A.P.-N.; methodology, F.J.A.-Á.; software, F.J.A.-Á.; vali-
dation, A.P.-N. and F.J.A.-Á.; formal analysis, A.P.-N.; investigation, A.P.-N.; resources, A.P.-N.; data
curation, F.J.A.-Á.; writing—original draft preparation, A.P.-N.; writing—review and editing, A.P.-N.,
J.C.M.-M. and F.J.A.-Á.; visualization, A.P.-N. and F.J.A.-Á.; supervision, J.C.M.-M. and F.J.A.-Á.;
project administration, A.P.-N.; funding acquisition, J.C.M.-M. All authors have read and agreed to
the published version of the manuscript.

Funding: The APC and translation into English was funded by Research Group “Socio-space dynam-
ics territory planning in Andalusia” Ref: HUM355. University of Granada.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: This research was supported by a FPU grant (University Teacher Training) from
the Spanish Ministry of Education, Culture and Sports—(Ref. 17/04090). It has been conducted within
the framework of a Precompetitive Research Project for Young Researchers entitled “Thermalism as a
Strategy for Sustainable Development in Rural Areas of Andalusia”, which is part of the University
of Granada’s Own Research Plan, PPJIB2019-7 and in the context of Project “GEOHAMMAM bathing
and thermalism in Andalusian hammams as a strategy to promote the health and well-being of the
population” 2021/CH/01. Hammam Al Ándalus Chair University of Granada. Special thanks to
all the students from Granada and Aachen who completed the questionnaire and to family, friends,
colleagues and acquaintances for passing on the questionnaire to their contacts.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Cohen, M. Spa Introduction. In Understanding the Global Spa Industry: Spa Management; Bodeker, G., Cohen, M., Eds.; Elsevier Ltd.:

Amsterdam, The Netherlands, 2008.
2. Jarrassé, D. La Importancia del Termalismo en el Nacimiento y Desarrollo del Turismo en Europa en el Siglo XIX. 2002. Available

online: http://hdl.handle.net/10810/37932 (accessed on 4 November 2021).
3. Van Tubergen, A.; Van der Linden, S. A brief history of spa therapy. Ann. Rheum. Dis. 2002, 61, 273. [CrossRef]
4. Gianfaldoni, S.; Tchernev, G.; Wollina, U.; Roccia, M.G.; Fioranelli, M.; Gianfaldoni, R.; Lotti, T. History of the baths and thermal

medicine. Open Access Maced. J. Med. Sci. 2017, 5, 566. [CrossRef]
5. Smith, M.; Puczkó, L. More than a special interest: Defining and determining the demand for health tourism. Tour. Recreat. Res.

2015, 40, 205–219. [CrossRef]
6. Mueller, H.; Lanz Kaufmann, E. Wellness tourism: Market analysis of a special health tourism segment and implications for the

hotel industry. J. Vacat. Mark. 2001, 7, 5–17. [CrossRef]
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