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Abstract

Background: There is a research gap in this field, both ingkrand international literature. The purpose of thi
paper is to study the needs of patients with raeades, in particular as regards exploration apdfi
specialized tourism and therapeutic services, exgl@t the same time the ways and perspectiveseeting
these needs in Greece with the use of informatimhc@mmunication technologies.

Objective: This paper examines and discusses the role afhhidahpplications in terms of facilitating patient
suffering from a rare disease, regarding needéfficudties they face after diagnosis. This worlcises on the
development of information technologies and tob&é tan meet the needs of patients with rare neusounfar
and neurodegenerative diseases when they wishye tnanother place for tourism and/or therapeutic
purposes.

Methodology: Methodologically, a systematic review of the literre was conducted through online databases.
Results: Rare diseases have a cumulatively high global atnpa addition to medical and pharmaceutical
services, patients suffering from such diseased cemplementary services that can improve theifityuaf

life. Tourism and recreation, especially when camebiwith therapeutic intervention features such as
rehabilitation and pain relief, can have multipnbfits for the quality of life of patients withreadiseases. The
proposal of this work is the development of infotima technologies and tools of personalized infdrama

(web and mobile application), which can responth&otourist and therapeutic needs of patients ite
diseases, providing information and guidance faeas to specialized services.

Conclusions: The development of the applications, with consatjuélization of freely available data using
interoperability, can bring significant benefits:the quality of life of patients living with radéseases and to
the flourishing of a new health tourism sector ie&e.

Keywords: Mobile Applications, Web Applications, Health Taam, Rare Diseases

446 million people worldwide (National
Organisation for Public Health, no date;
According to the definition of the Europeamublications Office of the EU, no date;
Union (EU), a disease is considered to be raMguengang Wakapt al, 2020). Approximately
when it affects 1 in 2,000 people (ORPHANET,2% of rare diseases are of genetic origin and
2016), while, under the US institutionamany of them are incurable and degenerative
framework a disease is considered rare whenlideases that affect drastically patients’
affects fewer than 200,000 people or about 1fiumctionality and quality of life, often resulting
1,500 (Congress, 2000). Howevepremature mortality (EURORDIS, no date). The
accumulatively, 6,000-8,000 rare diseases hawerage time for the correct diagnosis of a rare
been recorded which are estimated to affetisease is at least 5-6 years from the onset of
around 27 to 37 million Europeans and 263 §ymptoms, while patients who suffer from a rare
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disease and will never receive a diagnosis redobm 2013, ICN (2012) and Etene (2001) are

up to 50% (Nguengang Wakapal, 2020). The considered throughout.

same difficulty is also encountered in thﬁ ults

treatment of rare diseases, as most of them do n8§

have medical treatment and thus patienis total, more than 3,500 results were obtained
priority after diagnosis is the management fiom the searches in the above databases, with
symptoms and the improvement of their qualityjost of them concerning either the diagnosis or
of life. In this context, the contribution of spaki the pharmaceutical treatment of rare diseases,
social services and complementary therapiegjich is deducted from the inclusion criteria.

such as balneotherapy, thalassotherapy, etc.

C ; T studies meeting the basic inclusion criteria
highlighted. Even though there Is no case d evaluated as a full text were 78 and of these

Vn\:g'gir; atlr][(rae z;?nogri fﬁgy L?g;aggt ég?ns}gﬁ]rgﬁ{; 4 were included in this review. The reasons for
o : cluding the remaining studies are related to a

as part of a holistic and personalized car%( . e S
- C . : . tk of direct relevance to the specific objectives
SL%\II;?'T)% Iﬁ:lgmflcant Improvement in patlentéof this study. For example, several studies on the
y ' social and information needs of patients focused
Methodology on education or employment issues, which are not

Methodologically, a systematic literature revie\}\?rgeted by this study.

was conducted. The search took place from JMguromuscular and neurodegenerative rare
2020 to September 2020, in the electronic portalseasesRare neurological diseases are a broad
and databases: Pubmed, Orphanet & Orphadgtaup of disorders which affect the central and
Medscape, Elsevier, Taylor & Francis Onlingeripheral nervous systems and muscles. Overall
SpringerLink, Google Scholar, as well as on tleey account for almost 50% of rare diseases

official websites of the European Organizatiofirederico, 2013). Particularly,
for Rare Diseases (Eurordis) and the Europedaurodegenerative, and neuromuscular rare
Reference Networks for Rare Diseases . diseases have several common symptoms, such as

fatigue, muscle weakness, spasticity, dystonia,
é)eech and movement disorders, pain, behavioral

g sensory disorders, paralysis and premature
rtality. Most of them are incurable diseases,
ere the appropriate management is

Indicatively, the keywords used in variou
combinations for the research were: ra 2
diseases, neuromuscular and neurodegeneraflv
rare diseases, patient needs, social nee
information needs, priorities, travel with rar e .
disease, adapted holidays, quality of lif ultidisciplinary and supportive (European

) - T eference Network — EURO-NMD, no
symptom relief, rehabilitation, palliative care A ~ ’
balneotherapy, aqua therapy, curative tourismggae,o?)(Mat'"a Duefiaset al, 2017) (Orphanet,
The inclusion and exclusion criteria from th

review were: ?n that context, international literature pointg ou

the use of therapeutic tourism services (thermal
(a) the studies to be relevant with the needssprings, outdoor rehabilitation etc.) for diseases
patients with rare diseases, in particulsuch as Motor Neuron Disease, Huntington's
neuromuscular and neurodegenerative diseasésease, Muscular Dystrophy etc. These services
(b) to focus on social needs and informaticare used for exercise, empowerment, and
needs, (c) to not concern diagnostic issues aetfiabilitation purposes, helping significantly to
medication or orphan drugs and (d) to have beeduce pain and thereby to reduce drug
published within the last fifteen years. Regardirggpnsumption, to ameliorate symptom
the issue of therapeutic tourism, the inclusionanagement, to reduce fatigue and to improve
criteria were its association with raréunctional mobility and spasticity. In the longrer
neuromuscular and neurodegenerative diseadesy contribute to the improvement of patients’
and the publication within fifteen years. life quality and mental health(Plecash and Leauvitt,

Ethical considerations: A research ethical 2014; Atamturk and Atamiurk, 2018; Lima and
: Cordeiro, 2020; Oluwatosinet al, 2020;

responsibility entails loyalty and honesty. Thi e

responsibility is realized in the selection of th%apollere etal, 2020).

object of study and methodology and during th#ost-diagnostic patients’ need$?atients, after
handling of the data. General ethical principlége diagnosis of a rare disease, often face
and rules according to the World Medicalifficulties covering their basic needs, such a&s th
Association Declaration of Helsinki (WMA)provision of specialized services and the access to
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appropriate and valid information. Below, baseshineotherapies, thalassotherapies, etc.
on the systematic review of the literature, soniglarahshefet al, 2002; Parisi and Papageorgiou,

basic needs of patients and their families whigin18). Therapeutic tourism contributes to the
remain unfulfilled, are highlighted (table 1).

Table 1 Patients’ Needs - Literature review

relief of symptoms, the prevention of isolation
often experienced by sufferers of a rare disease,

the fulfilment of social needs and the
Needs / Nur;fber Percentage of patients improvement of life quality in the long term
categories Patients with the need (Willson et al, 2018; Gul, 2019).
ASSIStance in Gregce s climate, ngtural and cultu.ral
managing care 64% environment, great coastline, and thermal springs
. . 0, i . . .
coordination 3.071 (8lsﬁvaeTe°3?Sg§mﬁfS;’V'th make it an ideal location for the development of
Coordinating (EURORDIS, 20171 therapeutic tourism services for people with rare
service (care 600 | 37% (Limb, Nuttand sen|  diseases. Especially the development of thermal
: ! : .
CEEE ) 2010) therapy and thalassotherapy services, is regarded
3071 | 70% (EURORDIS, 2017)|  as a comparative advantage (Ministry of Tourism,
. 1
2018).
il 0, i . .
Information 600 | 22% (L'“;%l'g‘);‘ft and Sen The country has a long history in terms of thermal
o 100% (LitzZkendorbt al, springs. Since 1920 there has been a relevant
2016)> institutional framework, Law 2188/1920, which
Specialized defined the regulation for the operation of springs
rggmlggt;‘ra so71 | 48% (EURORDIS, 2017) _(Bakopoglou, 2010). _ Several I(_aglsl_atlve
related ' ! interventions followed, with the most significant
therapies being Law 3498/2006, which formed the
Customized institutional framework for the exploitation of
f;]olidays or 3071 | 38%(EURORDIS, 2017)l - thermal springs and the development of related
erapeiic infrastructures. That Law also established a
30% (EURORDIS 2017)|  ©oeneral Register of Thermal Natural Resources
Adapted houses 3.071 ’ i
1 (Government Gazette, 2006). Overall in Greece
Acce35|tt>_|llty Em . 100% (Nierseet al, there are more than 750 hot springs (Danas, 2_019),
;gf\;ﬁ%';gti : 2013} however, 70 of them are currently recognized
Socializatior 1.95: | 54%EURORDIS, 2017 (figure 1) (EOT, 2020).
. 67% (Limb, Nutt and Sen
Social support 600 2010} =
600 71% (Limb, Nutt and Sen ANgavia
Psychological 2010}
support 3071 | 47% (EURORDIS, 2017) o
R Mo
Type of survey, 1 Quantitative, Questionnaire 2 iSstmuctured g EANGER
interviews, 3 Interviews and focus groups o o %%q:;é
Discussion o
=9 @ "
Recently there is a global trend of promotir ®.2. 2,
therapeutic/curative tourism as a tool to suppt s w2
patients with rare and chronic disease . -
Therapeutic tourism reached a value of 67¢ ‘

biIIi'on dollars in 2017, with t,he relevant mp%igure 1. Recognized Therapeutic Natural Resources
taking place annually accounting for 15% of thg Greece2g].

total trips, which puts him in the second place of . ,
tourist preferences after cultural tourism (Pari&ensr"t‘_a the fact that Gr?ece ITaS a Iongdhls;t]ory ar|1d
and Papageorgiou, 2018). It includes the bagyhamics In terms of wellness and therma

elements of a travel experience: transportati élrrz]a%séu'[l;[c Istoﬁ?rsrzon%algerseg ?afeﬁgnit;?ge{gé
accomquatlon,' entertainment  etc., ler1erapeutic infrastructures and activities have
combination  with  therapeutic

; S L .SerViceSoeen developed (Nikoli, 2019). Thus, this option
physiotherapy, rehabilitation activities in nature complementary health care, which is ideal for
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musculoskeletal and neurological disordersOpen architecture (extensibility).
(Plecash and Leavitt, 2014; Oluwatosh al, .
2020), remains neglected. In order for Greece t
become a global destination for therapeutidNeb services and APIs, for the utilization of
tourism, investment incentives and fundingystems interoperability.

rograms for the creation of rehabilitation S
Een%ers should be developed, along with spo'rtsNaV'gat'on supported by Google Maps and GPS.
activities, physiotherapy services, leisureRegular updating of information.
) a0 ontonal login and user profle creaton o
Parisi and Papageorgiou, 2018). In addit’ion, ¢ gllect data and provide personalized suggestions.
restructuring of this sector in our country and thentegration of an in-app tool to investigate gser
exploitation of its potential requires a robusteeds in order to gather data for future research
strategy, a concerted effort to cooperate betwesrd further expansion of the application.
local-regional authorities and private enterpris
and a dynamic marketing plan (Nikoli, 2019).

gllultilingualism.

Data: Keystone of the applications are the data
concerning rare diseases and their symptoms.
In order to connect the tourist and therapeufitiese data will be drawn from the European portal
services that Greece has with people sufferifig rare diseases “Orphanet”. Access is provided
from rare diseases and their needs, ttiewough the Orphadata website. The data are freely
development of a personalized informatioavailable in XML file format under the terms of
application is proposed. It will consist of a wethe “Commons Attribution 4.0 International (CC
application to operate in computers and devicBY 4.0)" license. The translation and adaptation
through web browsers, as well as an applicatioh Orphanet data may be carried out by a
for Android and iOS mobile devices (mobileompetent national team following the signing of
application). a data transfer agreement with the Orphanet

Through the applications users will be able to lg:eOordlnatlon Group (Orphanet, 2017).

informed about: The Orphanet nomenclature is organized into a
ulti-hierarchical classification and each disease

* The therapeutic services available in Greeﬁgs a unique and stable identifier, the ORPHA

thalaseotherapy centers, rehabiltation centejQde: There s, however,alignment with the Word
etc.) Py ' eéalth Organization’s (WHO) International

Classification of Diseases (ICD) and full
* The Centers of Expertise for Rare Diseasagnment with the new ICD-11 standard, which is
(places) available in Greece. more complete in the inclusion of rare diseases, is

* The available hospitals and primary care unﬁpeded soon (Ayme, Bellet and Rath, 2015).

by region to which patients can turn in case
emergency (places).

is is particularly important for the development

the proposed applications, as the ICD standard
is the most widespread in Greece, and thus the
 Points and activities of cultural interest in lea@doption of ICD-11 will help to facilitate
region and details about their accessibiliipteroperability between national information
(places-activities). systems.

* The recreational, sports and social activitidésteroperability: The interoperability of the web
that are organized in each area and ther mobile application with other information
suitability according to each disease (activitiesyystems, as well as the connection between data
rare diseases encoded in ICD-11, points of
rest (places) and services/activities, are
particularly important issues.

nits Wﬁ%)e following table briefly illustrates the
interoperability of the applications.

* Friendly design for people with special needs

(WCAG standard).

* Design based on the rules and standards for the
design and development of public administration
websites.

* Accommodation and hotel units per area aﬁrﬁe
details on their accessibility (places).

Here are some key features of the app,
and mobile version:
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Table 2. Web & mobile application interoperability

Proposed web and

Data about rare diseases and th

e

mobile app symptomg(ICD-11)
Culture and Sports
Ministry
and Data on cultural points of intereq

Official websites of
Municipalities (or
thermal springs
websites of each
region)

and cultural or sporting activitied
in each region.
Places & activities.

Ministry of Health
and
Health Atlas

Data on the existing structures
and health services (e.g. hospitg
rehabilitation centers, centers o
expertise).
Places

Ministry of Tourism
and
Hellenic Chamber of
Hotels

Data on the available tourism
facilities and accommodation, a
well as their accessibility.
Places.

Association of
Municipalities and
Communities of
Thermal Springs in

Data on the available therapeut
structures and services (e.g.
thermal treatment centers).

(2]

r

Is,

technological resources of the public sector.

- Important supporting factors, such as the climate
and cultural wealth of the country.

Weaknesses
- Additional research and data are required

- A comprehensive needs investigation for all rare
diseases is required in order to avoid exclusions i
patient categories.

- Restructuring  existing infrastructure and
creating new ones that meet patients’ needs is a
time-consuming and costly process.

- Strengthening of local competencies and
initiatives, as well as institutional changes are
required.

External environment

Opportunities

- There is a research and market gap regarding
this project.

- It presents utility for millions of people

Places & activities.

Greece worldwide.
There are research and business funding
SWOT Analysis programmes for innovative ideas on rare diseases,

such as the European “E-Rare”

Below is a brief SWOT Analysis approach on thEreats o ,
development of therapeutic tourism for patien'gsF'nanC'al difficulties and lack of investment
with rare diseases in Greece, through the creatifirest.

of the proposed applications. It becomes evidenElectronic illiteracy and non-use of new
that while there are weaknesses and exterfghnologies by a large audience category.
threats to be addressed, strengths and opporunitié&limate change could threaten the country's
are particularly important. Indeed, given that sonftatural resources and infrastructure. _

of the weaknesses could be addressed bfrompetition developing from neighboring
exploiting the opportunities in the externafountries 'and ot_her countries within the EU in the
environment (e.g. research gap-research prografh§rapeutic tourism sector.

restructuring  costs-funding programs), the

implementation of such a project seems to hav€anclusion

positive outlook for Greece. The population affected by a rare disease

Internal environment

Strengths

worldwide amounts to 263 to 446 million people
[3]. Most rare diseases are incurable and
degenerative, which demonstrates, in addition to

- Existence of basic infrastructure and natural {he medical and pharmaceutical need for progress,

resources.

- Greece is already an entrenched tourist

destination.

the usefulness of complementary services that can
contribute to better symptom management and
improvement of patients' life. Therapeutic tourism

- Meeting different therapeutic needs (diversitican have significant benefits to the holistic

of services).

- It can generate significant government
revenues and economic benefits.

- It contributes to the diversification of the
tourism product, which is a long-term goal of

the country.

management of a rare disease and to the patients
quality of life.

Taking into account the post-diagnostic needs of
the patients, as well as the positive prospects of
Greece as a destination for therapeutic tourism, it
is proposed to create a personalized information

. Exploitation of existing know-how andapplication (web & mobile edition) for patients

L http://www.erare.eu/project
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with rare diseases, through which they will bBuropean Reference Network — EURO-NMD (no date)
able to plan a therapeutic tourism trip in our ERN-EURO-NMD: Diseases Coverefvailable
country that responds to their needs. The at: https://ern-euro-nmd.eu/disease-covered/
applications will utilize freely available data (Accessed: 2 March 2021).

through interoperability and development ¢fURORDIS (2017)Juggling care and daily life
Web technologies and APIs. As this is a Available . at:
relatively uncharted field, the applications will http://download2.euro_rd|s.org.s3.amazonayvs.com/
also integrate a tool for further investigation of rPv/2017_05_09_Social survey leaflet final.pdf

users' needs, in order to gather data for futyre (Accessed: 2 March 2021).. .
research. EURORDIS (no date)What is a rare disease?

) Available at:
The research interest that has emerged recenthhttps://www.eurordis.org/content/what-rare-

for rare diseases mainly concerns their diagnosisdisease (Accessed: 2 March 2021).

and the development of medication, whileederico, A. (2013) ‘Rare neurological diseases: A
therapeutic tourism is also a new sector of health Pandora’s box for neurology (an European and
tourism. Their robust and well-documented Italian perspective)’Revue Neurologiquélsevier
connection  requires  extensive research, Masson, 169(SUPPL.1), pp. S12-S17.
especially in terms of patients' needs afgvernment Gazette (2006)law number 3498:
expectations of a therapeutic tourism trip. The Development of spa tourism and other provisions
proposed information technology tools aim to (Government Gazette AD 230 / 24.10.2006)
contribute precisely in this direction, as, on the Available at: https://www.e-nomothesia.gr/kat-
one hand they facilitate the development of the fourismos/n-3498-2006.html.

therapeutic tourism sector in our country and &l S- (2019) ‘Palliative care tourism (PCT) ason
access of people with rare diseases to specialized&ew_ focus for medical tourisn’, iResearch &
eviews in Social, Human and Administrative

services, and on the other hand they contribute toS : SAnk G Akademi

further exploration of patients’ needs and to th araﬂgggﬁ Sn gra(z'oogfraﬂvae ?Zonlljrism i Jordan
. F; y h institut dE fulfilment of MA in European Tourism

universities, research institutes an uropean p1anagement (ETM)

programs are considered crucial in this field. Lima, A. A. R. de and Cordeiro, L. (2020quatic
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