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A B S T R A C T

The main purpose of this study was to investigate keywords related to medical tourism in daily and medical
newspapers and to analyze networks between keywords. We collected newspaper articles by running a web
crawler with Python. A total of 3802 articles from 4 medical newspapers and 1705 articles from 5 daily
newspapers from 2009 to 2017 were reviewed. The clusters derived from daily newspapers focus mainly on
medical tourists, medical care and service, regional vitalization, and field support. In contrast, the clusters
derived from medical newspapers focus mainly on medical tourism marketing, introducing medical treatment
overseas, the medical community's voice, and medical tourism vitalization with support from a government. We
found that the content varied depending on the characteristics of the newspapers. This information is necessary
to understand various perspectives on policymaking. The academic contributions and practical implications of
the findings are discussed.

1. Introduction

Medical tourism is growing rapidly and has the potential to con-
tribute both economically and to the tourism industry (Hudson & Li,
2012; Noree, Hanefeld, & Smith, 2016; Shetty, 2010). Medical tourism
is expected to continue to grow more as healthcare costs increase in
developed countries and as the privatization of healthcare spreads.
Patients in developed countries are unable to afford expensive domestic
medical care, and they often travel to developing countries to receive
medical services (Connell, 2006; Fetscherin & Stephano, 2016). In-
surance companies even encourage patients to embark on medical tours
abroad to reduce costs (Álvarez, Chanda, & Smith, 2011; Connell, 2006;
Fetscherin & Stephano, 2016). Numerous countries, including Korea,
are making enormous efforts to promote medical tourism because the
economic ripple effects of medical tourism in Korea are receiving in-
creased attention (Kang, 2015). South Korea is a latecomer to medical
tourism compared with other countries, but it is attempting to be fast
follower. Government-led policy and the aggressive marketing of sta-
keholders (Korea Tourism Organization, 2016) support this goal. The
Medical Service Act was revised in 2009 to promote medical tourism,
and it is now possible to attract foreign patients to domestic medical
institutions for commercial profit. Regulations on medical tourism have
been eased, including the development of the hotel business ‘Meditel’

for medical tourists. A project was launched to establish a medical
tourism cluster and to provide economic support to local governments
from 2014 to 2017.

Considerable scholarly work has been conducted on how to promote
medical tourism (Cho, 2006; Cho, 2015; Lee & Chung, 2007; Oh & Jeon,
2017), the quality of medical services and medical tourists' satisfaction
(Lee & Lee, 2010; Yoon, Han, & Kim, 2009), and the attributes con-
sidered in the selection of medical tourism destinations (Kwak, 2011;
Lee, Kim, & Lee, 2009). However, relatively few studies have been
conducted on social perceptions of medical tourism, and little work has
focused on both the medical community and public perspectives. Fur-
thermore, there are a variety of stakeholders in medical tourism
(Álvarez et al., 2011). This variety creates conflict in defining medical
tourism and corresponding authorities or responsibilities in medical
tourism-related policy among competent government departments,
such as the Ministry of Health and Welfare and the Ministry of Culture,
Sports and Tourism. The risk of conflicts of interest among ministries
should be managed (House of Commons Public Administration and
Constitutional Affairs Committee (PACAC), 2017). Therefore, it is ne-
cessary to study not only medical tourists but also various perceptions
to establish a desirable direction for medical tourism policy.

In contrast to the use of traditional methods to identify perceptions
and trends in society, big data analyses have become popular in recent
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years (LaValle, Lesser, Shockley, Hopkins, & Kruschwitz, 2011;
Mendenhall, Brown, & Black, 2017; Walker, 2014). Text mining is
drawing attention due to the increase in unstructured data such as
blogs, tweets, and customer reviews (Chakraborty & Pagolu, 2014).
Text mining is a technique for finding interesting information based on
data mining, machine learning, natural language processing, informa-
tion retrieval, and knowledge management (Feldman & Sanger, 2007).
Because text mining can extract meaningful information from a large
volume of text, the number of studies analyzing large quantities of text
data crawled from newspapers or social networking sites (SNS), such as
Facebook and Twitter, has increased in recent years. In particular,
newspaper articles are published materials that reflect the author's
preference for a specific object, which can help to identify social pre-
ferences (Choi, Lee, & Kwon, 2016). In other words, the opinions of
various stakeholders on a particular subject can appear in newspaper
articles. Moreover, articles offer deep insight because they are written
even before events occur, while most SNS data are likely to be produced
after events occur (Choi et al., 2016). In this study, network text ana-
lysis (NTA) was used to analyze newspaper articles. NTA is a variant of
social network analysis, a method that identifies meaningful informa-
tion by deriving the link structure between words from large volumes of
text (Diesner & Carley, 2005). Text data were collected by crawling
daily newspapers that include public perspectives and medical news-
papers that include the perspectives of the medical community to
identify various perspectives.

Medical tourists are a mixture of patients who travel solely to re-
ceive medical services due to serious problems and tourists who enjoy
shopping, sightseeing, and cultural experiences but who also receive
treatments such as cosmetic surgery (Korea Tourism Organization,
2016; Noree et al., 2016). Revealing various perspectives can help to
identify which group is being targeted. By detailing the views of the
public and medical community, the results of this study hold practical
implications for aiding policy decisions on medical tourism.

2. Literature review

2.1. Medical tourism

Medical tourism is the outsourcing of medical care (Bies & Zacharia,
2007; Leahy, 2008) and a rising niche market for developing countries
(Connell, 2006; Lautier, 2008). Formerly, the flow of medical tourism
was from developing countries to developed countries (Lautier, 2008).
However, in conjunction with the advancement of medical infra-
structures in developing countries and the rising burden of receiving
medical services for individuals in developed countries, the trend has
reversed (Connell, 2006; Lautier, 2008; Turner, 2007). Due to high
costs and long waiting times, patients in developed countries consider
traveling abroad for medical treatment (Horowitz, 2007; Lautier,
2008). In addition, certain medical procedures, such as cosmetic sur-
gery or dentistry, are not covered by insurance, making medical
tourism a viable option for them (Bies & Zacharia, 2007; Connell, 2006;
Garcia-Altes, 2005).

‘Medical tourism’ is easily confused with health tourism and med-
ical travel (Connell, 2013). Sometimes, the phrase is used to refer to
travel by medical staffing to other countries to offer medical treatment,
but such travel is more akin to medical travel (Edelheit, 2008). A
generally accepted definition for medical tourism is travel by patients
overseas to receive medical care (Connell, 2006). This definition di-
vides medical tourism into two main categories. One is defined as only

travel from one country to another for medical treatment, with no
mention of tourism activities (e.g., Horowitz, 2007; Lautier, 2008;
Turner, 2007). Because not all patients enjoy tourism activities, medical
experts do not perceive tourism to be a significant part of medical
tourism (Jagyasi, 2008). However, other researchers have taken an
interesting approach to the tourism sector in medical tourism (e.g.,
Connell, 2006; Connell, 2013). These authors argue that it is difficult
not to address tourism in medical tourism because hotels, airlines, and
food that medical tourists experience when they travel abroad are all
part of tourism (Connell, 2006; Edelheit, 2008). The reason for the
conflicting definitions of medical tourism is that there are a variety of
stakeholders in the industry, who have different views on medical
tourism and define it by considering only their own field (Álvarez et al.,
2011). This difference could lead to confusion among the branches of
the government supporting medical tourism. In Korea, the Ministry of
Health and Welfare and the Ministry of Culture, Sports and Tourism are
competent authorities of medical tourism. There is a conflict regarding
authority and responsibility among the ministries; therefore, it has been
noted that relevant policy has not been actively promoted (Kim, 2017a;
Ko, 2012). For that reason, it is necessary to identify the areas in which
each stakeholder is interested so that efficient resource distribution can
be possible in policymaking.

The Internet is a source of information about public institutions and
a medium that can influence stakeholders (Meijer, 2007). In particular,
newspaper articles can be accessed from the Internet easily and reflect
the author's preference on a certain subject (Choi et al., 2016). In other
words, the opinions of various stakeholders on a particular subject can
appear in newspaper articles and exert a secondary influence. Thus, to
analyze the point of views on medical tourism, it is necessary to review
content from newspaper articles. In addition, to explore the differences
in content between stakeholders, newspapers should be classified into
different types. News could not be written without considering the
target audiences and appealing to them (Richardson, 2006). Accord-
ingly, the discourse in articles could vary among different types of
newspapers. As described above, the medical community tends not to
consider the tourism sector; therefore, it is necessary to examine dif-
ferences from the public views of medical tourism.

2.2. Text mining

Text mining (or text data mining) is the process by which new
knowledge or patterns are found from a large quantity of text data by
computer (Hearst, 1999; Hearst, 2003). Text mining is different from
general data mining in that the former addresses unstructured data
(such as email, newspaper articles, text documents) rather than struc-
tured data (Fan, Wallace, Rich, & Zhang, 2006). The text mining pro-
cess is illustrated in Fig. 1 (Fan et al., 2006). When a set of documents is
gathered, the required data are filtered out and preprocessed. In the
preprocessing step, a string is split into several tokens, useless words are
removed, and stemming can be performed. Then, text analysis, such as
sentiment analysis, content analysis, keyword analysis, topic analysis or
network analysis, can be used to discern interesting information from
the data (Godnov & Redek, 2016).

Network analysis is one of the techniques used in text analysis.
Network text analysis (NTA) was originally derived from social network
analysis (SNA). SNA, starting from graph theory, is a method that fo-
cuses on structures and connections between nodes (Wasserman &
Faust, 1994). The structure of networks consists of nodes and ties that
connect nodes. Based on this concept, NTA constructs networks

Fig. 1. Text mining process (Fan et al.,
2006).
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between words from textual data (Diesner & Carley, 2005). NTA is
known as an effective method for analyzing a large number of texts and
visualizing relationships, which can make it easy to obtain insight from
the data (Diesner & Carley, 2005; Paranyushkin, 2010). In addition,
NTA not only reveals the word that is most frequently mentioned but
also how it is arranged (Paranyushkin, 2010). By analyzing how words
are clustered in a network, NTA can discover that the same word may
mean different things when grouped into different clusters (Park &
Jung, 2013).

One of the indicators that can be found through the network
structure derived from network analysis is centrality (Wasserman &
Faust, 1994). Centrality refers to the influence of a word within a
network structure. Degree centrality is a measure of the number of links
nodes have in a network. If a node has connections with many other
nodes, the node's degree centrality is high. Thus, a word with a high
score plays an important role in a network. While degree centrality
measures the number of nodes connected to a node, eigenvector cen-
trality weights the degree centrality of connected nodes (Newman,
2008). A connection to a single node with high degree centrality has a
higher eigenvector centrality than does a link to multiple nodes with
low scores.

3. Methods

3.1. Research subjects and scope

The purpose of the study was to analyze newspaper articles on
medical tourism by applying network text analysis to find connections
between terms and explore perceptions of each stakeholder. The
newspaper articles collected after searching for the phrase ‘medical
tourism’ in the predefined newspaper websites were used as analysis
sources. The time frame for the search was set from 1 January 2009 to
31 December 2017. The reason for choosing that time span is that the
government started to actively support the medical tourism industry to
attract foreign patients through the revision of the Medical Service Act
in 2009 (Kim, Song, & Noh, 2012). The study was conducted in the
following order: 1) collection of related articles and extraction of the
body of articles, 2) preprocessing of the text, and 3) creation of a co-
occurrence matrix between words and network analysis.

3.2. Data collection and analysis

To collect data, we employed Python, a computer programming
language, and the ‘BeautifulSoup’ (Richardson, 2017) library. By run-
ning a web crawling code written in Python, we collected all articles
that appeared after searching for ‘medical tourism’ on each newspaper's
website.

We collected articles on medical tourism from The Korean Doctors'
Weekly, Dailymedi, Korea Medical News and Doctors News. Other medical
newspapers are published in Korea, but we chose these publications
because they have been cited in medical tourism-related research and
selected as preferred magazines for medical and welfare professionals
(Chun & Lee, 2010; Kim, 2011; Lee, 2016; Lee & Park, 2016) and are
preferred by health and welfare experts (Kham, 2010). A total of 4735
articles were collected, with 752 articles in The Korean Doctors' Weekly,
1463 articles in Dailymedi, 1611 articles in Korea Medical News, and 909
articles in Doctors News. We excluded articles that did not have the
exact phrase ‘medical tourism’ in their content. As a result, a total of 86
articles were excluded: 33 articles in The Korean Doctors' Weekly, 11
articles in Dailymedi, 37 articles in Korea Medical News, and 5 articles in
Doctors News. Research on newspaper articles has found that articles
with fewer than 500 characters do not contain the necessary content
and that their removal would not affect the study results (Ha & Lee,
2012; Kim, 2017b); thus, articles with fewer than 500 characters were
excluded. Therefore, 589 articles in The Korean Doctors' Weekly, 1114
articles in Dailymedi, 1291 articles in Korea Medical News, and 808

articles in Doctors News were analyzed, for a total of 3802 articles.
With regard to daily newspapers, Chosun Ilbo, Joongang Ilbo, Dong-A

Ilbo, Hankyoreh, and Kyunghyang Shinmun were selected based on the
circulation of the newspapers in 2016 (Korea Audit Bureau of
Certification, 2017). With 1618 articles in Chosun Ilbo, 1829 articles in
Joongang Ilbo, 497 articles in Dong-A Ilbo, 152 articles in Hankyoreh, and
437 articles in Kyunghyang Shinmun, 4533 articles were initially col-
lected. Articles were removed under the condition for removal in-
dicated above. Therefore, a total of 1705 articles were analyzed: 394
articles in Chosun Ilbo, 421 articles in Joongang Ilbo, 441 articles in
Dong-A Ilbo, 101 articles in Hankyoreh, and 348 articles in Kyunghyang
Shinmun.

After excluding data, words are extracted through stop word re-
moval, stemming, morphological analysis, and POS (part of speech)
tagging using the R package ‘KoNLP’ (Korean Natural Language
Processing) (Jeon & Kim, 2016), a Korean morphological analyzer.
Because there is no Korean stop words list built in R, custom lists were
used by referring to the English stop words list (e.g., over, we, because,
and during). Numbers and punctuation were also removed. Using a
morphological analyzer, sentences were divided into articles, and
common nouns were extracted. As a result, 64,579 words and 52,100
words were extracted from medical newspaper and daily newspaper
articles, respectively. Then, the Korean words were translated into
English. During the translation process, the words did not appear to
have been morphologically analyzed; however, all of the words un-
derwent stemming and POS tagging in Korean. Furthermore, the word
‘attract’ means to attract tourists or customers in this paper. We created
a term document matrix (TDM) using the R package ‘tm’ (Feinerer &
Hornik, 2015). The top 100 keywords were extracted to create a co-
occurrence matrix for network analysis. The co-occurrence matrix was
created by multiplying the TDM with the TDM transposed matrix.

For network analysis, the relationships between keywords were
quantified by analyzing the degree centrality and the eigenvector cen-
trality using UCINET (Borgatti, Everett, & Freeman, 2002) and NetDraw
(Borgatti, 2002). Next, a CONCOR (convergence of iterated correla-
tions) analysis was performed using UCINET to derive clusters formed
by similar words. CONCOR analysis is a common technique used in
structural equivalence analysis, which analyzes the Pearson correlation
of the co-occurrence matrix between keywords and then builds blocks
of nodes to identify relationships among blocks (Kim & Kim, 2017).

4. Results

4.1. Eigenvector centrality of keywords

No significant differences in the top 30 keywords were observed
based on degree centrality, eigenvector centrality or rank between daily
and medical newspapers. Therefore, only eigenvector centrality is
shown in Table 1 to compare keywords between daily and medical
newspapers. Keywords that did not appear as the top 30 keywords in
other newspapers are written in bold. Keywords with a gap of more
than five ranks between newspapers are underlined.

Keywords such as ‘Medical Tourism’, ‘Medical Care’, ‘Foreign
Country’, ‘Hospital’, ‘Patient’, ‘Korea’, ‘China’, ‘Attract’, ‘Domestic’,
‘Scheme’, ‘Overseas’, and ‘Government’ ranked in the top 30 among
both daily and medical newspapers. Some keywords ranked highly in
medical newspapers, but their ranks were relatively low in the daily
newspapers and vice versa. ‘Support’ (0.121) was ranked 15th in
medical newspapers, while it was ranked 29th (0.105) in daily news-
papers. ‘China’ (0.139), ‘Region’ (0.124), ‘Management’ (0.123), and
‘Service’ (0.120) were ranked 10th, 15th, 16th, and 18th in daily
newspapers, respectively, while they were ranked 29th, 23rd, 30th, and
28th in medical newspapers. In medical newspapers only, the keywords
ranked in the top 30 were as follows: ‘Medical Institution’,
‘Vitalization’, ‘Diagnosis’, ‘Overseas Patient’, ‘Progress’, ‘Target’,
‘Determined’, ‘Build’, and ‘Medical Service’. In daily newspapers only,
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the keywords ranked in the top 30 were as follows: ‘Field’, ‘Tourism’,
‘Level’, ‘Development’, ‘Treatment’, ‘Variety’, ‘Tourist’, ‘Business’, and
‘World’.

4.2. CONCOR analysis results

CONCOR analysis was performed to visually derive connections and
patterns within the network and to cluster keywords with similarities.
As a result, eight clusters were grouped in daily newspapers and med-
ical newspapers. Then, the keywords were regrouped into four groups
to find the related cluster. Visualizations are shown in Figs. 2 and 3.
Additional visualizations with the top 100 links in each cluster are
shown in Figs. 4 and 5.

Keyword clusters in daily newspaper articles related to medical
tourism were as follows, in order of ascending eigenvector score

- 1–1. Attracting medical tourists: Medical tourism, Foreign country,
Attract, Target, Seoul, Medical tourist, Visit, Local, Russia, Public
relations, Plastic surgery

- 1–2. Chinese Tourist Market: China, Tourism, Tourist, Market, The
Person Interested, Chinese, Product, Hotel, Increase, Whole

- 2–1. Medical Care: Medical Care, Hospital, Patient, Overseas,
Treatment, Diagnosis, Medical Institution, Doctor, Surgery,
Specialty, Medical Service, Ministry of Health and Welfare, Medical
Team

- 2–2. Service Level and Attention of Nation: Domestic, Korea,
Government, Provide, Level, Service, Need, World, USA, Problem,
Result, Start, Person, Nation, Explanation, Professor, Attention,
Reason, Possibility

- 3–1. Regional Vitalization: Scheme, Region, Schedule, Push Ahead,
Development, Business, Vitalization, Central, Create, Daegu,
Selection, Build, Plan, Nationwide

- 3–2. Program and Facility Management: Management, Scale,
Progress, Arrange, Determined, Program, Facility, Representative,
Maximum, Participation, Prospect, Composition

- 4–1. Related Training and Growth: Field, Related, Variety,
Competitiveness, Training, Growth, Global, Best, Role, Goal,
International

- 4–2. Support Industry and Enterprise: Support, Industry, Enterprise,
Advancement, Effect, Expansion, Establish, Investment, Promote,
Content

Keyword clusters in medical newspapers articles related to medical
tourism were as follows

- A-1. Attracting medical tourist and medical care: Medical tourism,
Attract, Medical care, Foreign country, Overseas, Target, Provide,
Build, Service, Variety, World, Medical tourist, Global, Medical
technology, Excellent, Selection, Program, Continuous, Specialty,
Tourism

- A-2. Marketing and PR: Scheme, Schedule, Progress, Region, China,
The Person Interested, Take Place, Public Relations, Contract,
Marketing, Activity, Busan, Composition, Cooperation,
Representative

- B-1. Attention and Introduction to Treatment: Patient, Hospital,
Diagnosis, Korea, Treatment, Attention, Director, USA, Professor,
Start, Introduce, System

- B-2. Medical Travel by Medical Team: Visit, Russia, Local, Medical
Team, Surgery, Director of Hospital

- C-1. Medical Institution Vitalization and Support by Ministry:
Medical Institution, Vitalization, Support, Overseas Patient, Push
Ahead, Related, Management, Arrange, Business, Expansion,
Central, Development, Participation, Ministry of Health and
Welfare, Plan, Reinforcement, Seoul, Foreign Patient, Establish,
Industry

- C-2. Service Level and Role of Nation: Domestic, Determined,
Medical Service, Level, Advancement, Competitiveness, Market,
Prospect, Nation, Scale, Role, Main, Increase

- D-1. Problem Pointed Out by the Medical Community: Government,
Need, Emphasis, Problem, Medical Community, Situation, Point Out

- D-2. Doctor's Effort to an Explanation: Doctor, Explanation, My
Country, Effort, Chairperson, Result

5. Conclusions and implications

The purpose of the study was to understand the perspectives of the
public and the medical community on medical tourism using text
mining. Instead of using traditional methods such as surveys or inter-
views, medical and daily newspaper articles were collected by web
crawling, and keywords related to medical tourism were extracted.
Through network analysis and CONCOR analysis, the study extracted
not only important keywords but also clusters of keywords.

More than half of the words overlapped in the top 100 keywords of
the daily and medical newspapers. However, even if the same word is
tied to another cluster, it can be used in a different sense (Park & Jung,
2013). ‘Medical Tourism’, ‘Medical Care’, ‘Foreign Country’, ‘Hospital’,
‘Patient’, ‘Domestic’, and ‘Overseas’ were ranked in the top 30 in both
daily newspapers and medical newspapers. These words can be con-
sidered to be related to the definition of medical tourism.

In daily newspapers, ‘China’, ‘Service’, ‘Region’ and ‘Management’
were ranked more highly than in medical newspapers. The clusters
derived from CONCOR analysis show similar results. First, clusters 1–1
and 1–2 are related to medical tourists. Clusters 1–1 indicate attraction
of medical tourists. Cluster 1–2 indicate the Chinese tourist market.
These results suggest that the targeted medical tourist market and its
main interests, such as plastic surgery or hotels, are addressed in daily
newspapers. Second, clusters 2–1 and 2–2 are related to medical care
and service. Keywords concerning medical care, such as ‘Treatment’,

Table 1
Eigenvector centrality of top 30 keywords in newspapers.

Rank Daily newspapers Medical newspapers

1 Medical tourism 0.273 Medical tourism 0.287
2 Medical care 0.205 Patient 0.230
3 Foreign country 0.196 Attract 0.217
4 Hospital 0.195 Hospital 0.205
5 Attract 0.191 Medical care 0.178
6 Patient 0.189 Medical institution 0.171
7 Domestic 0.178 Foreign country 0.170
8 Korea 0.152 Domestic 0.164
9 Scheme 0.15 Vitalization 0.146
10 China 0.139 Scheme 0.139
11 Overseas 0.139 Overseas 0.132
12 Field 0.135 Government 0.125
13 Government 0.134 Schedule 0.123
14 Tourism 0.132 Diagnosis 0.123
15 Region 0.124 Support 0.121
16 Management 0.123 Overseas patient 0.121
17 Level 0.121 Korea 0.120
18 Service 0.120 Progress 0.116
19 Development 0.116 Target 0.116
20 Provide 0.116 Determined 0.115
21 Treatment 0.115 Push-ahead 0.112
22 Push-ahead 0.114 Related 0.111
23 Related 0.113 Region 0.108
24 Variety 0.113 Provide 0.107
25 Schedule 0.112 Need 0.107
26 Tourist 0.109 Build 0.105
27 Business 0.107 Medical service 0.104
28 Need 0.107 Service 0.101
29 Support 0.105 China 0.101
30 World 0.103 Management 0.101

Keywords that appeared as the top 30 keywords only in daily newspapers (or
medical newspapers) are written in bold. Keywords with a gap of more than five
ranks between daily newspapers and medical newspapers are underlined.
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Fig. 2. Daily newspaper CONCOR analysis visualization.

Fig. 3. Medical newspaper CONCOR analysis visualization.
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‘Diagnosis’ and ‘Medical Service’, appeared in cluster 2–1. Keywords
related to service level and the attention of the nation appeared in
cluster 2–2. Third, clusters 3–1 and 3–2 pertain to regional vitalization.
Cluster 3–1 contains keywords such as ‘Region’; ‘Daegu’, a city in Korea;

‘Development’; and ‘Vitalization’. Cluster 3–2 pertains to management
programs and facilities. These clusters are grouped together; thus,
programs and facility management can be interpreted as one way to
activate the region. Finally, clusters 4–1 and 4–2 are relevant to field

Fig. 4. Daily newspaper top 100 links visualization.

Fig. 5. Medical newspaper top 100 links visualization.
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support. Keywords concerning field-related training and competitive-
ness appeared in clusters 4–1. Keywords concerning support of and
investment in industry and enterprise appeared in cluster 4–2.

In medical newspapers, ‘Support’ was ranked more highly than in
daily newspapers. Unlike in daily newspapers, in medical newspapers,
‘support’ more often refers to the subject of support than to those who
receive support. First, clusters A-1 and A-2 derived from CONCOR
analysis in medical newspapers are related to medical tourism mar-
keting. Cluster A-1 indicates attraction of medical tourists and contains
keywords regarding medical care. ‘Region’ and ‘China’ appeared in
cluster A-2, but unlike in daily newspapers, in medical newspapers the
words were grouped with the keywords ‘Marketing’ and ‘Public
Relations’ keywords. Second, clusters B-1 and B-2 introduce medical
treatment overseas. Cluster B-1 contains keywords that indicate atten-
tion and introduction of treatment into the USA. Cluster B-2 contains
keywords that indicate medical travel by medical teams to Russia.
Third, clusters C-1 and C-2 are associated with medical tourism vitali-
zation with government support. Cluster C-1 indicates support and vi-
talization of medical institutions by the Ministry of Health and Welfare.
Cluster C-2 indicates medical service level and the role of a nation.
Finally, clusters D-1 and D-2 are related to the medical community's
voice in medical tourism. Keywords related to problems indicated by
the medical community are observed in cluster D-1, and keywords
pertaining to doctors' effort to provide an explanation are found in
cluster D-2. To determine the cause of the results, we reviewed the
content of the collected articles and identified that doctors had an op-
portunity to explain medical tourism in person through a familiariza-
tion tour or briefing session.

Differences in clusters between daily and medical newspapers were
observed. Unlike in medical newspapers, in daily newspapers, tourist-
related words such as ‘hotel’ were also derived, which is consistent with
previous studies indicating that the medical community rarely ad-
dresses the tourism sector (Jagyasi, 2008). Even the same word func-
tions differently when grouped with other words. For example, ‘Vita-
lization’ and ‘Development’ were clustered with ‘Region’ in daily
newspapers, while those words were clustered with ‘Medical Institu-
tion’ in medical newspapers. This result suggests that the purpose of
medical tourism varies. The focus is on regional vitalization from public
perspectives, but from the medical community's point of view, medical
tourism focuses more on the vitalization of medical institutions. ‘Sup-
port’ was also clustered differently between the types of newspapers. In
daily newspapers, ‘Support’ was grouped with ‘Enterprise’ and ‘Invest-
ment’, while it was clustered with ‘Medical Institution’, and ‘Ministry of
Health and Welfare’ in medical newspapers. In other words, daily
newspapers concentrated on private investment in and support for
medical tourism, while medical newspapers discussed the support and
the role of the nation and the Ministry. Therefore, the central goal and
role of government must be clear when forming a consultative group
with the medical community to promote medical tourism.

6. Limitations

Newspaper articles have the benefit of including diverse stake-
holders' opinions about a particular subject and more information re-
sources than the public (Choi et al., 2016), but they have limitations in
that they do not present data reflecting the direct experience of medical
tourists. Therefore, future studies should collect and analyze data that
reflect the direct experiences of medical tourists from SNS, such as
Twitter, blogs, and Facebook. Additionally, because not all newspaper
articles on medical tourism were collected, there are limitations with
respect to the generalization of the results of this study to perceptions of
medical tourism.

Moreover, there are limitations due to natural language processing,
which extracts keywords from unstructured newspaper articles. First,
although we preprocessed data, there may be words that were not
sufficiently processed due to the vastness of the data. The same

limitation has affected other studies using text network analysis (Park,
Ahn, & Park, 2018). Additionally, there may be limitations in inter-
preting the connections between words, as also described in other
studies using text network analysis (Kim & Kim, 2017).
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