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Accepted: 17 Sep 2024 term thermal tourism in the international scientific literature

for consultation and research use by universities, institutions
and decision makers. Methodology. A bibliometric method
was applied with the support of the Biblioshiny tool,
analyzing 152 documents extracted from Scopus from 1975 to
July 2024. The indicators evaluated were: annual scientific
production, most productive publication sources, most
prolific authors, most productive institutions, most cited
articles, most frequent keywords, co-citation network, and
collaboration network. Results. The year with the highest
production was 2017 (19 articles), with the main source of
contribution being the Springer Proceedings in Business and
Economics conference (6 articles). Additionally, the
University of Vigo (Spain) leads in contributions (17 articles)
and is also the core of the most robust collaboration network
along with Portugal. Discussion. Despite the growth of
thermal tourism following the COVID-19 pandemic, there is
low interest from the community in researching this topic.
Conclusions. There is limited participation from South
American institutions, despite the region's numerous
thermal resources, which can be partly attributed to a lack of
awareness and inadequate preservation and management
actions by authorities and the local population. Originality.
This study contextualizes the current scientific landscape of
thermal tourism, offering an opportunity for researchers to
contribute to the sustainable development of this sector in
the region.
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INTRODUCTION

Tourism is an activity that generates foreign exchange income, creates jobs, and fosters the
development of infrastructure in various countries (Cotrina-Coral & Flores-Ramirez, 2022; Lei
et al., 2023). Socially and culturally, it facilitates the exchange and appreciation of different
cultures, revitalizes communities, and improves quality of life; furthermore, it strengthens
international relations and contributes to global stability (Cotrina-Trigozo, 2023; Ramkissoon,
2023). According to El Archi et al. (2023), tourism, when managed sustainably, serves as a
driver of comprehensive development, primarily benefiting local economies.
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According to the UNWTO World Tourism Barometer, international tourism reached 88% of
pre-pandemic levels, with an estimated 1.3 billion international arrivals. In relative terms, the
Middle East led the tourism recovery, surpassing 2019 levels by 122%. Europe, the world's most
visited region, reached 94% of pre-pandemic levels, driven by intraregional demand and travel
from the United States. Africa recovered 96% of its pre-pandemic visitors, while the Americas
reached 90%. Asia and the Pacific achieved 65% of 2019 levels following the reopening of
several markets and destinations (ONU Turismo, 2024).

In the current post-pandemic landscape, nature tourism, wellness tourism, and health tourism
have gained increased interest among tourists (Chen et al., 2023; Cotrina-Trigozo et al., 2024;
Gan et al., 2023), as, following social confinement, people seek experiences that allow them to
reconnect with nature, improve their physical and mental well-being, and care for their health.
These forms of tourism provide an opportunity to enjoy natural environments, engage in
outdoor activities, and participate in health and relaxation programs. Additionally, the growing
awareness of the importance of well-being and health has led to a rise in demand for
destinations offering specialized services, such as thermal baths (Noriega Veldzquez & Lara
Enriquez, 2023).

This activity is referred to as thermal tourism, which, according to Tavares et al. (2022), is an
emerging activity that reflects the increasing longevity of the population alongside the desires to
live longer, live better, and seek new wellness experiences. Another conceptualization presented
by Liberato et al. (2024), indicates that classical thermalism, primarily focused on the 'curative'
dimension, has been replaced by modern thermalism, which is particularly based on the 'well-
being' dimension. The offering of thermal tourism is now more centered on preventive
therapeutic motivations, combined with recreational and touristic aspects.

Therefore, it can be stated that thermal tourism is an integral component of wellness and health
tourism, as it focuses on the use of thermal waters to promote relaxation or alleviate various
ailments. Nistoreanu & Aluculesei (2021) suggest that thermal tourism has become a popular
option for those seeking to escape daily stress and find a balance between body and mind.
Consequently, Pinos Navarrete & Shaw (2021) indicate that the growing demand for these
experiences has driven the development of specialized facilities and fostered economic growth
in regions with thermal springs, contributing to more sustainable tourism.

Given the current importance of thermal tourism, the need arises to explore its scientific
production, a field that has been under-researched within the academic community, as most
bibliometric studies have focused on wellness tourism in a general sense (Dahanayake et al.,
2023; Gulyas & Molnar, 2023; Suban, 2022, 2023). In this context, the present research aimed
to evaluate the status of the term 'thermal tourism' in the international scientific literature for
consultation and investigative use by universities, institutions, and policymakers.
METHODOLOGY

The bibliometric method was applied, which provides techniques to quantitatively analyze the
production or impact of scientific research on a particular topic, offering a comprehensive view
of the dynamics and trends within the academic field (McBurney & Novak, 2002). The
indicators evaluated in the present study were: 1) annual scientific production, 2) most
productive publication sources, 3) authors with the highest output, 4) institutions with the
highest output, 5) most cited articles, 6) most frequent keywords, 7) author co-citation network,
8) country collaboration network, and 9) institution collaboration network.

We analyzed 152 documents, extracted from the Scopus database (date of query: 07/24/2024),
using the search string (“Thermal tourism”) OR (Tourism AND “Thermal baths™) OR (Tourism
AND “Thermal waters”). No filters were applied regarding document type, language, etc., due to
the limited number of results. These documents were then exported in CSV format and
imported into the Biblioshiny tool developed byAria & Cuccurullo (2017), who works with the
bibliometrix package from the RStudio application (Barén-Ramirez et al., 2021).

RESULTS Y DISCUSION

Figure 1 illustrates the annual scientific production on thermal tourism. The first scientific
article was published by Kozak Kozak (1975), focusing on the reasons for the failure to recover
thermal waters in the Aggtelek National Park (Hungary) and highlighting the need for their use
for tourism purposes and regional development. The year 2017 saw the highest scientific
production with 19 publications, with a steady increase from 2019 onwards. This rise is
attributed to the onset of the COVID-19 pandemic, when the recovery of the tourism sector,
focused on wellness and health tourism types, also included thermal tourism as a viable
alternative (Pinos Navarrete & Shaw, 2021).

Figure 1. Annual scientific production
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Table 1 presents the productivity of scientific publications on thermal tourism, classified by
publication source. Notably, the conference Springer Proceedings in Business and Economics,
published by Springer Nature, leads with six publications. It is followed by the journal
Geothermics, published by Elsevier, with four articles. In contrast to the scientific production
on wellness tourism reported by Ferrero Ronda et al. (2022), the three most productive sources
between 1900 and 2022 according to Scopus were Tourism Recreation Research with 9
publications, Asia Pacific Journal of Tourism Research with 7 publications, and Journal of
Travel and Tourism Marketing, also with 77 publications.

Tabla 1. Fuentes de publicacion mas productivas

Source N . of Editorial
articles
1 sB?l?l?l%ig an dPEI(():((:)%e(?ani%: e Springer Nature Proceedings
2 Geothermics 4 Elsevier Journal
Proceedings of The Academic Conferences and
3 International Conference on | 4 Publishing International | Proceedings
Tourism Research Limited
4 Sustainability MDPI Journal
Geocienci Universidade Estadual
eociencias . Journal
Paulista
International
Multidisciplinary ~ Scientific International
6 Geoconference Surveying | 3 Multidisciplinary Scientific | Proceedings
Geology and Mining Ecology Geoconference
Management, Sgem
7 Revista Galega de Economia 3 gnwermdad de Santiago de Journal
ompostela
8 Sﬁa}[:tedggl%\;:son’ Systems Springer Nature Book
9 Tourismos University of the Aegean Journal
10 | Anatolia 2 Routledge Journal

Upon analyzing the most productive authors (Table 2), the top three are Liberato, D. and
Liberato, P., affiliated with the Instituto Politécnico do Porto, and Brandao, F., affiliated with
the Universidade de Aveiro, both institutions located in Portugal. Additionally, seven authors
were identified, each with three publications on thermal tourism
Table 2. Most Productive Authors

1 Liberato, D. 5

2 Brandao, F. 4

3 Liberato, P. 4

4 Atunes, V. 3
Araujo-Nespereira,

5 | p o 3
Cid-Fernandez,

6 |Ja. 3

7 Estevao, C. 3
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8 Gongalves, G. 3
9 Pola, M. 3
10 Simal-Gandara,J. | 3

Additionally, Table 3 shows that the Universidade de Vigo (Spain) leads scientific production
on thermal tourism with 17 articles, followed by the Universidade de Aveiro (Portugal) with 8
articles, and the Instituto Politécnico do Porto (Portugal) and Universidade da Coruna (Spain)
with 6 articles each. Spain and Portugal are the most represented countries, indicating a strong
focus on research related to thermal tourism in the Iberian Peninsula. The Universidade
Estadual Paulista Julio de Mesquita Filho (Brazil) is the only South American institution on the
list, with 3 articles. This analysis aligns with the study by Ferrero Ronda et al. (2022), which
highlights the prominence of Spanish institutions in wellness tourism research.
Table 3. Institutions with the Highest Production

1 Universidade de Vigo Spain 17
2 Universidade de Aveiro Portugal 8
3 Instituto Politécnico do Porto Portugal 6
4 Universidade da Coruia Espana 6
Escola Superior de Hotelaria e Espafi
5 Turismo Spana 4
Centro de Investigacao,
6 Desenvolvimento e Inovacao em | Portugal 4
Turismo
GOVCOPP - Research Unit on
7 Governance, Competitiveness | Portugal 4
and Public Policies
8 Portucalense University Portugal 3
9 Universidade da Beira Interior Portugal 3
10 Universidade Estadual Paulista Brazil
Julio de Mesquita Filho

Table 4 shows that the most cited work is by Herrera-Franco et al. (2020), who found that 90%
of the Santa Elena Peninsula (Ecuador) holds high and very high scientific interest, identifying
natural thermal water springs and mud volcanoes that could promote geotourism. Another
outstanding work is by Tut Haklidir & Haklidir (2020), with 44 citations, where they explored
the benefits of using geothermal fluids for thermal tourism through artificial intelligence
techniques. These studies demonstrate the relevance and scientific impact of thermal tourism,
highlighting its potential to promote geotourism and technological innovation in the
exploitation of natural resources
Table 4. Most Cited Articles

N Authors/Article year Citations
1 Herrera-Franco et al. (2020) 45
2 | Tut Haklidir & Haklidir (2020) | 44
3 Sayili et al. (2007) 40
4 Silvestri et al. (2017) 38
5 Huijbens (2011) 37
6 | Olivier et al. (2019) 36
7 | Ingrassia et al. (2022) 34
8 Baba et al. (2019) 29
9 | Tomasovi¢ Mrcela et al. (2015) | 27
10 | Esiyok et al. (2018) 26

Figure 2 presents a keyword map showing the highest-occurrence terms in the scientific
production on thermal tourism, highlighting terms such as 'thermal tourism," 'tourism," and
'‘thermalism' that dominate the field, indicating their centrality in academic research. Other
frequent terms include 'health tourism' and 'medical tourism," which link thermal tourism to
health benefits, as well as 'thermal water,' 'thermal baths," and 'thermal springs,’ underscoring
the importance of natural resources. The presence of 'sustainability’ and 'sustainable
development' reflects growing concerns about the environmental impact and sustainable
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management of these resources. Additionally, technical terms such as 'geothermal energy' and
'hydrogeochemistry' suggest studies focused on geothermal energy and water chemistry. This
analysis reveals a network of interconnected themes spanning scientific, technical, health, and
sustainability aspects, providing a comprehensive overview of the research landscape in
thermal tourism.

Figure 2. Most Frequent Keywords

sustainable development
medical touriSMumurosescnemisiry

siralegic communication
mennalllaﬂlsmermal wamrme rmal springs
gesthermal WﬂiEr sansln[:lill
swot analms wellness tourism

thermﬂl T

= ShAthermalism:...
rmarlnanuwlness eallh tn“rlsm

sustainahility
thermal waters
health and wellness tourism

The author co-citation network illustrates the structure of connections between researchers in
thermal tourism, where the nodes represent authors, and the lines indicate the frequency with
which they are cited together (Figure 3). Three main groups stand out. The green group, led by
'Smith M, shows a dense network of connections with 'Esiyok B' and 'Liberato D,' suggesting an
interrelated focus; the blue group, with 'Erfurt-Cooper P' and 'Smith MK' as central nodes,
indicates frequent collaborations; and the red group, featuring 'Lund JW' and 'Simsek S,
reflects a focus on more specialized or technical studies. 'Smith M' emerges as the most
influential author, being the largest and most central node, while the connections within the
different groups reveal subcommunities within the field of thermal tourism.
Figure 3. Author Co-Citation Network
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Figure 4 presents the country collaboration network, showing the connections and
collaborations between different nations in the field of thermal tourism research. The nodes
represent countries, with their size indicating the number of publications, while the lines
between them reflect the frequency of collaboration. Spain and Portugal stand out, forming the
core of the network with the most intense collaborations, indicating their central role in the
research. Other countries, such as Turkey, Germany, and the United States, also show
collaborations, though to a lesser extent. Regional clusters are observed, such as those including
Italy, Poland, and Israel, and Bulgaria, Albania, and Austria, reflecting specific collaborations
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within these groups. Countries such as Ethiopia, Brazil, Uruguay, and Hungary appear more
isolated, suggesting less international interaction in this field of study.

Figure 4. Country Collaboration Network
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Figure 5 displays the network of collaboration between institutions. It highlights the University
of Aveiro and the University of Vigo as the most central nodes, consistent with the most
productive institutions according to Table 3. Notable clusters also include Szent Istvan
University and the Geographical Institute in Hungary, and Izmir Institute of Technology and
Batman University in Turkey. The network underscores the geographical diversity, with
institutions from different countries, including Portugal, Spain, Hungary, and Turkey, reflecting
active, albeit limited, international collaboration in thermal tourism research.
Figure 5. Institution Collaboration Network
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The findings of this analysis are consistent with those reported by Teixeira de Lacerda & Salete
Mecca (2018), who, through a bibliometric study, identified a limited number of publications
and a reduced concentration of authors dedicated to the field of thermal tourism, suggesting
incomplete knowledge on the subject. Therefore, to strengthen the development of thermal
water-based tourism destinations and maximize their benefits for health, economy, and society,
it is essential to promote broader and more in-depth research that addresses current sectoral
structures and dynamics.

On the other hand, it is noteworthy that there has been limited research in South America on
the influence of thermal tourism on regional development. For example, in Peru, there are
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estimated to be around 500 thermal baths. However, as noted Vargas (2010), most authorities,
technicians, and the population are not aware of the value of this resource, and there are few
actions for adequate preservation and management.

CONCLUSIONS
The bibliometric analysis, covering the period from 1975 to the present, reveals a notable
scarcity of research on thermal tourism despite the growing post-pandemic interest in this area.
There are very few studies in the context of increasing demand for wellness and health tourism,
where thermal tourism presents a viable alternative. Additionally, there is limited involvement
from South American institutions, despite the region's abundant thermal resources. This can be
attributed, in part, to a lack of awareness and inadequate preservation and management actions
by authorities and the local population.
The results represent an opportunity for researchers to increase their engagement and
contribute to the sustainable development of thermal tourism in the region. Increased research
activity could foster the creation of new public policies that promote the sustainable use of
thermal baths, as well as encourage interdisciplinary collaboration to address the
environmental, economic, and social challenges associated with thermal tourism. Furthermore,
the dissemination of these studies could attract investments and improve tourism
infrastructure, ensuring that thermal tourism becomes a driver of sustainable regional
development.
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