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Active tourism improves human health and well-being regardless of age or disabilities.Tourism is a form of physical and
social activity performed outdoors. Tourism requires mobility and therefore supports physical activity. Movement improves
human health regardless of the age or potential disabilities of individuals.
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| 1. Introduction

According to the World Health Organization (WHO), there are 1 billion people with disabilities worldwide, representing
15% of the global population. Among them, 2 to 4% experience considerable problems with daily functioning. Additionally,
it must be remembered that the number of people with disabilities is growing continuously, and as indicated by the WHO,
this trend is associated, among other things, with population aging and the rapid increase in the prevalence of chronic
diseases . Compared to previous periods, people with disabilities also suffered much more from limitations in their
functioning during the COVID-19 pandemic [&. As has also been stressed by the WHO, in many regions around the world,
health care for disabled patients is substandard and underfinanced, so there is a pressing need to expand the range of
rehabilitation services B! to ensure continuous rehabilitation and maintain positive effects of medical rehabilitation initiated
at the beginning of treatment while patients are still in hospital 4.

According to the model proposed by professor Wiktor Dega, medical rehabilitation needs to be common, early,
comprehensive, and continuous. In 1970, the WHO accepted and recommended the model developed by W. Dega .
The rehabilitation process meeting present-day requirements should comprise comprehensive activities, including medical
and social rehabilitation maintained over an extended period 84, Medical rehabilitation is provided inpatient or outpatient,
whereas social rehabilitation includes environmental therapy (milieu therapy or community therapy) and occupational
therapy. These two primary forms of rehabilitation include physical and psychological rehabilitation & Both types of
rehabilitation require further efforts to search for new procedures and techniques to enhance their effectiveness.

Numerous studies have shown that physical impairments are the most common cause of disabilities. For example,
investigations made by Okoro et al. [ show that in the U.S. population over age of 18, physical impairments were the
most widespread type of disability (13.7%), followed by cognitive dysfunctions (10.8%), hearing (5.9%), and visual
impairment (4.6%). The prevalence of hearing disabilities and mobility impairments was greater among the elderly,
whereas the frequency of cognitive impairment was highest among the middle-aged (11.9%) and young adults (10.6%),
while it was lowest among older people (9.5%). It also results from a study by Courtney-Long 29 in which the most
commonly reported types of limitations were mobility and cognitive disabilities. Further studies on the subject showed that
among people who report severe impairments, 46% indicate motor disability, 39% impaired problem-solving or
concentration capacity, 26% report hearing and 21% visual impairment, while 43% report more than one type of
impairment (111, The sources of the global prevalence of diseases and injuries worldwide point main causes of disability
among people aged 10-49 years. These are injuries related to traffic accidents, communicable diseases (infectious
diseases), and non-communicable diseases such as diabetes, arthritis, and depression. Cardiovascular disease was the
top-ranked cause of disability in the 50-74-year and 75-year and older age groups 1213l | ifestyle choices and personal
predispositions such as obesity, physical inactivity, and the use of stimulants such as tobacco, alcohol, and illicit drugs are
also significant factors causing disability.

The group of people with motor disabilities is not homogeneous, and its diversity is derived from the character and
underlying causes of these impairments. Generally, mobility impairments are caused by innate developmental defects,
disease, unhealthy lifestyle (at present, it is frequently addiction to stimulants, obesity, and uncontrolled and extreme
physical activity), and biomechanical overload in the case of manual workers. A disability may also be caused by various
accidents, the risk of which increases with population aging 24, or it may be a consequence of military conflicts. It was
also observed that starting from the age of 50+ or even 40+, procedures different from those typically applied in the case



of young people are needed, aiming at rehabilitation after injury or disease and maintenance of psycho-physical health
over a more extended period. Social disability (non-participation in various forms of life activity) is closely related to a lack
of adaptation of the living environment to a given person’s needs in terms of infrastructure and assistive technology (AT).
Unfortunately, frequent causes of mobility problems are still related to inappropriately designed or used individual
technical equipment X281 |gnorance and disregard for the unique needs of persons with disabilities when formulating
requirements imposed on equipment designed specifically for them, combined with the inadequate knowledge of
specialists in this field, generally limit the potential for normal functioning of individuals with disabilities following the
concept of independent living 4. According to the UN Convention on the rights of people with disabilities, people are
disabled due to external barriers rather than individual limitations 18 Thus, eliminating these external barriers is an
effective method of reducing disabilities.

Tourism is a form of physical and social activity performed outdoors. Tourism requires mobility and therefore supports
physical activity. Movement improves human health regardless of the age or potential disabilities of individuals. Exercise
associated with tourism, particularly when it is moderate, in combination with other factors that affect the human organism,
has a beneficial influence on human physiology 2229 physical activity serves as an impulse that stimulates the central
nervous system, which also improves cognitive functions 211,

In addition, it increases the aerobic fithess of the organism and the efficiency of the circulatory system, while it also
improves smooth muscle fitness, the function of abdominal organs, and the pelvis, which in turn prevents gait and balance
disorders. Physical activity improves blood flow efficiency, reduces the risk of blood density and clotting in blood vessels,
normalizes blood glucose levels, reduces the concentration of low-density lipoproteins (LDL), and increases the
concentration of high-density lipoproteins (HDL), which improves the immune system function, accelerates metabolism,
promotes mental well-being, as well as enhances physical fitness 22. These positive changes in the function of the
human organism associated with physical activity may also be recorded by governmental bodies as a reduction in
demand for rehabilitation among individuals with low physical activity.

Physical activity, in combination with rehabilitation training, promotes greater daily life fitness, i.e., capacity to perform
various activities of daily living (ADLs) (np. functional mobility such as the ability to walk or use a wheelchair, get in and
out of bed, and a chair; dressing, grooming, self-feeding) even at such extensive disabilities such as paraplegia or
tetraplegia. Systematic rehabilitation training as part of rehabilitation was implemented in various countries many years
ago when promoting the concept of the so-called active rehabilitation (in Sweden in 1976 and in Poland in 1988 [23)). The
active rehabilitation movement has contributed to searching for new activity areas for people with disabilities.

2. Diagnosis of Needs: Challenges in the Field of Active Tourism for
People with Disabilities

2.1. Tourism of People with Disabilities

According to the Polish Tourist and Sightseeing Society PTTK, the concept of tourism for people with disabilities is defined
as: “intentional, purposeful physical activity adapted to individual needs, performed in various forms, closely related to
sightseeing activity. It is a form of social rehabilitation for people with disabilities. This activity aims to maximize physical,
mental, social, and occupational fitness as well as adaptation to normal life. Tourism for people with various disabilities is
a recreation and a means of therapy and education” [24],

The presentation of specific information on travel for people with disabilities is impeded by a lack of available statistics [24],
while studies on tourist preferences are performed rarely and to a limited extent, preventing reliable generalizations on the
subject. According to the scarce data in the literature, it may be stated that, e.g., in Poland, people with disabilities around
15 years ago traveled more than three times less often compared to non-disabled individuals, while their participation in
foreign travel was 14 times lower 25, For example, the first specialist travel agency for people with disabilities was
founded in Poland in 2009, and even today, this industry section is seriously underdeveloped.

The PTTK report shows that the share of people with disabilities in tourism is 1.8%. In comparison to able-bodied tourists,
this number is extremely low. Among the various forms of active tourism of people with disabilities, mountain and lowland
hiking predominates (64% share in the entire activity of people with disabilities), followed by cycling and kayaking (approx.
14%). Horse riding (4%), sailing (1.7%), motorsports (1.6%), skiing (0.3%), and diving (0.02%) are rarely practiced (241123,

Bauer indicated four factors that hinder the development of tourism for people with disabilities: intrapersonal,
interpersonal, economic, physical, and attitudinal barriers 28 Intrapersonal factors include physical, sensory,
psychological, and cognitive limitations to contemplating travel. Interpersonal barriers manifest in disturbed interactions



with travel companions as well as strange transportation, accommodation, and other service providers. Problems related
to the execution of the need for leisure time activities by people with motor disabilities also result from physical limitations,
observed first of all in non-urbanized areas when these individuals participate in tourist activities (e.g., moving on trails, in
open areas, in sandy terrain &2 or, for example, in amateur practice of various sports disciplines. For many years, such
forms of activity were very poorly developed 28 due to a lack of available technical means of transport in difficult terrain or
no technical equipment dedicated to different sports disciplines being produced. Execution of amateur sports or tourism
activities is directly associated with the gradual rehabilitation process for people with disabilities, constituting a framework
for social rehabilitation. Additionally, adapting such equipment is even more complicated because, compared to the past,
tourists’ present-day behavior and needs have significantly changed 2. Economic factors are significant. Travel and
accommodation costs are usually higher for people with a disability. Not all transport methods are available, and suitable
accommodation is usually only available in more expensive locations. Social attitudes produce attitudinal barriers for
disabled tourists. Negative attitudes of other tourists or passengers are associated with the stereotype that the presence
of disabled counterparts may disturb their otherwise carefree and ideal holiday environment.

2.2. Satisfying the Transport Needs of People with Disabilities

Transport is an indispensable element of every tourist enterprise. Individuals with mobility impairment are at risk of being
discriminated against in terms of public transport accessibility, especially when the journey takes place in a new,
unfamiliar area, and it is logistically complicated when, for example, it requires a transfer to another means of transport,
e.g., from a railway to a road or an air transport. Discrimination refers not only to the lack of adaptation of specific means
of transport to special needs but also to the complexity of regulations and detailed rules of transport use. The movement
of disabled people within the entire public transport system is considerably hindered by the continuing need to search for
information on the availability of adapted transport means and regulations concerning the transport of individuals with
significant disabilities, moving in wheelchairs. Frequently the intention to travel on a train or airplane needs to be reported
much earlier, as a result, it is difficult to make flexible travel plans or introduce impromptu changes to the itinerary. This
hinders the accessibility of the public transport system as a whole. Passengers typically use the entire system rather than
only one means of transport and when a section of the itinerary may not be covered or when finding information required

when traveling is too time-consuming, they simply either decide not to travel or choose an individual means of transport (a
car) 29,

For most people with disabilities, inaccessible transport harms their everyday life. Problems with accessibility, particularly
in the case of public transport systems, may considerably reduce their employability and limit the potential for social
inclusion of disabled people BY, while particularly hindering tourism of individuals with disabilities.

The needs related to mobility and transport for people with disabilities change with age B1. Many social factors also affect
the need for mobility 2. The inclusive tourism sector appears to be one of the primary beneficiaries of the population
aging process due to lifestyle changes, increasingly focusing on leisure compared to past generations 2,

2.3. Present-Day Development of Rehabilitation Engineering Tools to Satisfy Needs Related to Active
Tourism

Design in rehabilitation engineering 28331 js the intended planning of using assistive engineering devices (assistive
technology, AT) in the targeted rehabilitation processes of people with disabilities. The development of assistive
technology means and rehabilitation engineering involves numerous concepts and technical solutions facilitating
participation in a variety of new leisure time activities for individuals with mobility issues, which use considerably exceeds
their typical usage 4. These may include, e.g.,

* Golf carts (for people with disabilities of lower extremities, making it possible to stand upright and preventing the risk of
a fall);

 Wheelchairs adapted to travel on the beach and in the forest, equipped with electric engines and stabilized using
electronic gyroscopes with multiaxial suspension, moving on cross-country tires or caterpillar tracks;

« Wheelchairs for mountain tourism, with an adequately reinforced frame and wheels, a low seat, with an electric or
hybrid engine—a combination of the strength of human muscles and an electric drive—, with widely spaced wheels,
frequently with additional handles facilitating pushing, pulling or carrying by assisting individuals). An example of such a
vehicle is a special wheelchair designed for a mountain trekking trip to the Himalayas for “Michat Woroch—Himalayas
Challenge_2021" [33;



« Equipment designed to facilitate sliding into the water when diving (e.g., with a walking mechanism rather than a wheel
drive—according to patent 24), special stationary equipment to transport individuals with motor disabilities from the
shore or river bank to the water, equipment facilitating transfer from a wheelchair to a boat, kayak, and others;

« Alternative drive systems for manual wheelchairs enhancing their functionality (manual drives for hand cycling 28, the
cam-thread drive as in patent application B4, electric or hybrid electric-manual assistive attachments to assist in
covering longer distances and elevations [28);

+ Wheelchairs and electric or combustion engine vehicles to travel over boggy terrain (with multiple wheel or caterpillar
track systems) 2

« Adapted powered hang gliders—ultralight trikes and adaptations of planes with hand controls;
« Adapted sports cars for disabled drivers;

« Adaptations of cabin cruisers and sports yachts, e.g., specialist seats ¥9 and steering wheels for wheelchair users 211,

At present, thanks to the application of specialist technical solutions, many forms of tourism may be practiced by people
with almost all types and degrees of disabilities. An example in this respect may be given by Hilary Lister, disabled due to
muscular dystrophy, who in 2009 singlehandedly sailed around the British Isles. This was made possible thanks to
applying a unique steering system using the sailor's breath 2. Another example is the 2018 trip through the North,
Central, and South Americas (along a distance of over 65 thousand km) taken by Michat Woroch and Maciej Kaminski,
who traveled in a sports utility vehicle with several adaptations for wheelchair users 3. Still another example may be
provided by the URI sailing yacht constructed in 1992, which may be used by unassisted wheelchair users 4. For
example, an innovative solution used there included specially designed access to the engine room of this yacht and the
feasibility of inspections and minor repairs by wheelchair users.

Despite the dynamic development of assistive and rehabilitation technology solutions for various leisure time activities, it
is still necessary to search for similar solutions assisting in tourism, including the use in the urbanized space 28, These
new solutions should include both individual technological solutions and infrastructure. They must provide new value or
quality to achieve specific goals 4246l Researchers may observe a high demand for new specialist assistive technology
designs in currently relatively inaccessible areas of tourism, recreation, and sports, while at the same time, it is necessary
to improve the quality of existing solutions. Such innovations are major objectives for the EU 4. Eliminating barriers
through legislation, adaptation, universal design, and other actions is the key to equal opportunities for people with
disabilities. In Poland, the government program Dostepnos¢ Plus (Accessibility Plus) realized in 2018-2025 aims to
support actions for people with disabilities. A significant area for action is connected with increasing transport accessibility
for people with disabilities and senior citizens. The amount of PLN 23.2 billion (approx. EUR 5.4 billion) is allocated for
support measures within the entire national program, of which PLN 20 billion (approx. EUR 4.6 billion) are intended for
works related to the accessibility of transport, while PLN 900 million (approx. EUR 200 million) are allocated to services,
including also barrier-free tourism and recreation. Within the support framework for services, it is planned to improve the
accessibility of recreation areas, e.g., beaches and waterside areas, green areas such as parks and gardens, outdoor
gyms and inclusive playgrounds, forest parking lots, and tourist attractions there or in their vicinity. Moreover, it is also
planned to implement adaptive actions in tourist infrastructure (accommodation, trails, rental of specialist equipment for
people with disabilities) and to improve the accessibility of tourist facilities and services (including, e.g., infrastructure of
tourist hostels, resorts, and sanatoria, educational facilities of the State Forests or national parks, educational trails/nature
trails, and tourist trails). The following results of work related to services are expected in Poland: providing a minimum of
100 km of tourist trails for people with disabilities, a minimum of 10 mountain shelters accessible for people with
disabilities, 100 barrier-free cultural objects, as well as the creation of a system improving individual mobility for people
with disabilities.

References

1. World Health Organization; World Bank. World Report on Disability 2011; World Health Organization: Valletta, Malta,
2011; ISBN 78-92-4-068521-5.

2. Lebrasseur, A.; Fortin-Bédard, N.; Lettre, J.; Bussiéeres, E.-L.; Best, K.; Boucher, N.; Hotton, M.; Beaulieu-Bonneau, S.;
Mercier, C.; Lamontagne, M.-E.; et al. Impact of COVID-19 on People with Physical Disabilities: A Rapid Review.
Disabil. Health J. 2021, 14, 101014.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. World Report on Ageing and Health; World Health Organization: Geneva, Switzerland, 2015; ISBN 92-4-156504-7.

. Milanowska, K.; Dega, W. Rehabilitacja Medyczna/Physical Medicine & Rehabilitation, 4th ed.; Wydawnictwo Lekarskie

PZWL: Warszawa, Poland, 2001; ISBN 978-83-200-2607-8.

. Lubecki, M. Polski Model Rehabilitacji Medycznej Zaakceptowany i Zalecany Przez WHO/The Polish Model of

Rehabilitation Accepted and Recommended by WHO. Hygeia Public Health 2011, 46, 506-515.

. Rusk, H.A. Rehabilitation: An International Problem. Arch. Phys. Med. Rehabil. 1956, 37, 135-137.
. Kiwerski, J.E. Scientific Idea of Professor Marian Weiss. Ortop. Traumatol. Rehabil. 2021, 23, 213-219.

. Hogan, A.J. Social and Medical Models of Disability and Mental Health: Evolution and Renewal. CMAJ 2019, 191,

E16-E18.

. Okoro, C.A,; Hollis, N.D.; Cyrus, A.C.; Griffin-Blake, S. Prevalence of Disabilities and Health Care Access by Disability

Status and Type Among Adults—United States, 2016. MMWR Morb. Mortal. Wkly. Rep. 2018, 67, 882—887.

Courtney-Long, E.A.; Carroll, D.D.; Zhang, Q.C.; Stevens, A.C.; Griffin-Blake, S.; Armour, B.S.; Campbell, V.A.
Prevalence of Disability and Disability Type Among Adults—United States, 2013. MMWR Morb. Mortal. WKkly. Rep.
2015, 64, 777-782.

Centers for Disease Control and Prevention (CDC) CDC Grand Rounds: Public Health Practices to Include Persons
with Disabilities. MMWR Morb. Mortal. Wkly. Rep. 2013, 62, 697—701.

Vos, T.; Lim, S.S.; Abbafati, C.; Abbas, K.M.; Abbasi, M.; Abbasifard, M.; Abbasi-Kangevari, M.; Abbastabar, H.; Abd-
Allah, F.; Abdelalim, A.; et al. Global Burden of 369 Diseases and Injuries in 204 Countries and Territories, 1990-2019:
A Systematic Analysis for the Global Burden of Disease Study 2019. Lancet 2020, 396, 1204-1222.

Alkassabi, O.; Voogt, L.; Andrews, P.; Alhowimel, A.; Nijs, J.; Alsobayel, H. Risk Factors to Persistent Pain Following
Musculoskeletal Injuries: A Systematic Literature Review. Int. J. Environ. Res. Public Health 2022, 19, 9318.

Kilian, M.; Smiechowska-Petrovskij, E. Niepetnosprawnoé¢ w Okresie Péznej Dorosto$ci/Disability in Late Adulthood;
Oficyna Wydawnicza Impuls: Krakéw, Poland, 2018; ISBN 978-83-8095-557-8.

Sydor, M.; Zabtocki, M. Wybrane problemy doboru i konfiguraciji wézka inwalidzkiego z napedem recznym/Chosen
problems of manual wheelchair selection and configuration. Fizjoterapia Pol. 2006, 2, 172—-177.

Zabtocki, M.; Branowski, B.K.; Kurczewski, P.; Torzynski, D.; Bonenberg, A.; Gabryelski, J.; Glowala, S.; Pohl, P.;
Rychlik, M.T.; Sydor, M.; et al. Wprowadzenie do Inzynierii Rehabilitacyjnej/An Introduction to Rehabilitation
Engineering; Zabtocki, M., Ed.; Wydziat Maszyn Roboczych i Transportu Politechniki Poznanskiej: Poznan, Poland,
2017; ISBN 978-83-941828-1-6.

Pyaneandee, C. International Disability Law: A Practical Approach to the United Nations Convention on the Rights of
Persons with Disabilities; Routledge: New York, NY, USA, 2018; ISBN 978-1-138-59346-6.

Rasmussen, M.; Lewis, O. United Nations Convention on the Rights of Persons With Disabilities. Int. Leg. Mater. 2007,
46, 441-466.

Nowacki, M.; Bltacha, R. Zeglarstwo w Rekreacji/Sailing for Recreation. In Sport dla Wszystkich. Wybrane
Dyscypliny/Sports for Everyone. Selected Disciplines; Wolanska, T., Lisowska, J., Eds.; Biblioteka Polskiego
Towarzystwa Naukowego Kultury Fizycznej; Estrella: Warszawa, Poland, 1997; Volume 8, pp. 81-85. ISBN 83-86622-
32-6.

Jaskoélski, A.; Jaskdlska, A. Podstawy Fizjologii Wysitku Fizycznego z Zarysem Fizjologii Cztowieka/Fundamentals of
Physical Exercise Physiology with an Outline of Human Physiology, 3rd ed.; Wydawnictwo Akademii Wychowania
Fizycznego: Wroctaw, Poland, 2006; ISBN 83-89156-41-5.

Sivan, M.; Phillips, M.; Baguley, I.; Nott, M. (Eds.) Oxford Handbook of Rehabilitation Medicine, 3rd ed.; Oxford
University Press: Oxford, UK, 2019; ISBN 978-0-19-182738-9.

Plewa, M.; Markiewicz, A. Aktywnos¢ Fizyczna w Profilaktyce i Leczeniu Otytosci/Physical Activity in the Prevention and
Treatment of Obesity. Endokrynol. Otyto$¢ | Zaburzenia Przemiany Mater. 2006, 2, 30-37.

Divanoglou, A.; Tasiemski, T.; Augutis, M.; Trok, K. Active Rehabilitation—A Community Peer-Based Approach for
Persons with Spinal Cord Injury: International Utilisation of Key Elements. Spinal Cord 2017, 55, 545-552.

Sledzifiska, J. Turystyka Oséb Niepetnosprawnych w Polskim Towarzystwie Turystyczno- Krajoznawczym/Tourism for
the Disabled in the Polish Tourism and Sightseeing Society. Niepetnosprawnos¢ 2012, 3, 81-103.

Analiza Rozwoju Turystyki Spotecznej w Polsce. Stan, Szanse i Zagrozenia/Analysis of the Development of Social
Tourism in Poland. Status, Opportunities and Threats; Instytut Turystyki: Warszawa, Poland, 2007; p. 60.



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Bauer, I. When Travel Is a Challenge: Travel Medicine and the ‘Dis-Abled’ Traveller. Travel Med. Infect. Dis. 2018, 22,
66-72.

Kaganek, K. Bariery Uprawiania Turystyki Przez Osoby Niepetnosprawne w Konteks$cie Statusu Materialnego/Barriers
in Practicing Tourism by the Disabled from the Aspect of Material Status. Med. Ogélna Nauk. Zdrowiu 2015, 21, 77-83.

Cooper, R.A. Rehabilitation Engineering Applied to Mobility and Manipulation/Rory A. Cooper; Medical science series;
Institute of Physics Pub: Bristol, UK; Philadelphia, PA, USA, 1995; ISBN 978-0-7503-0343-9.

Alén, E.; Losada, N.; Dominguez, T. The Impact of Ageing on the Tourism Industry: An Approach to the Senior Tourist
Profile. Soc. Indic. Res. 2016, 127, 303-322.

Bekiaris, E.; Loukea, M.; Panou, M.; Féldesi, E.; Jammes, T. Seamless Accessibility of Transportation Modes and
Multimodal Transport Across Europe: Gaps, Measures and Best Practices. In Towards User-Centric Transport in
Europe 2: Enablers of Inclusive, Seamless and Sustainable Mobility; Miiller, B., Meyer, G., Eds.; Springer International
Publishing: Cham, Switzerland, 2020; pp. 43-59. ISBN 978-3-030-38028-1.

Handbook on Ageing with Disability, 1st ed.; Putnam, M.; Bighy, C. (Eds.) Routledge: New York, NY, USA, 2021; ISBN
978-1-138-61149-8.

Shrestha, B.P.; Millonig, A.; Hounsell, N.B.; McDonald, M. Review of Public Transport Needs of Older People in
European Context. Popul. Ageing 2017, 10, 343-361.

King, T.W. Assistive Technology: Essential Human Factors; Allyn & Bacon: Boston, FL, USA, 1999; ISBN 978-0-205-
27326-3.

Bochnacki, A.; Gwiazdowski, A. Mechanizm Kroczacy/Walking Mechanism. Patent Application PL 347277 Al, 4
November 2002.

Woroch, M. Granica Sniegu, Granica Mozliwoéci/The Snow Line, the Limit of Possibilities. Wystapienia i Prezentacje
Podréznicze/Travel Presentations. 2019. Available online: https://michalworoch.com/wystapienia/ (accessed on 15
August 2022).

Hettinga, F.J.; Valent, L.; Groen, W.; van Drongelen, S.; de Groot, S.; van der Woude, L.H.V. Hand-Cycling: An Active
Form of Wheeled Mobility, Recreation, and Sports. Phys. Med. Rehabil. Clin. N. Am. 2010, 21, 127-140.

Branowski, B.; Kurczewski, P.; Torzynski, D.; Zablocki, M. Naped Reczny dla Pojazdéw, w Szczegblnosci Wozkow
Inwalidzkich Recznych/Manual Drive for Vehicles, in Particular for Manual Wheelchairs. Patent Application PL 427338
Al, 2020.

Kukla, M.; Wieczorek, B.; Warguta, t.; Gorecki, J.; Giedrowicz, M. An Analytical Modelling of Demand for Driving
Torque of a Wheelchair with Electromechanical Drive. Energies 2021, 14, 7315.

Chacon-Cifuentes, P.; Zuleta, A.A.; Sevilla, G.; Valencia-Escobar, A.; Correa-Bedoya, E.; Echeverria-Echeverria, F.
Human Factors in All-Terrain Wheelchair Design for Rural Population. In Advances in Usability and User Experience;
Ahram, T., Falcéo, C., Eds.; Advances in Intelligent Systems and Computing; Springer International Publishing: Cham,
Switzerland, 2020; Volume 972, pp. 899-910. ISBN 978-3-030-19134-4.

Collotta, M.; Freddi, P.; Freddi, P.; Frialdi, F.; Solazzi, L. Design and Realization of a Swivelling Seat for a Paralympic
Racing Boat. J. Access. Des. All 2017, 7, 198-217.

Kurczewski, P.; Torzynski, D.; Zabtocki, M. Stanowisko Sterowe dla Oséb z Niepetnosprawnosciami na Wézkach
Inwalidzkich/A Steering Stand for People with Disabilities in Wheelchairs. Patent Aplication PL 43317620 A, 13
September 2021.

Garton, M.B. Levelling the Disability Hierarchy. Eureka Str. 2010, 20, 3—4.

Woroch, M. Krok po kroku: Z Ziemi Ognistej na Alaske/Step by step: From Tierra del Fuego to Alaska; Michat Woroch:
Janowiec Wielkopolski, Poland, 2019; ISBN 978-83-953277-0-4.

Branowski, B.; Zabtocki, M.; Kurczewski, P.; Walczak, A. Selected Issues in Universal Design of Yachts for People with
Disabilities. Pol. Marit. Res. 2021, 28, 4-15.

Rachele, J.N.; Wiesel, I.; van Holstein, E.; Feretopoulos, V.; de Vries, T.; Green, C.; Bicknell, E. Feasibility and the
Care-Full Just City: Overlaps and Contrasts in the Views of People with Disability and Local Government Officers on
Social Inclusion. Cities 2020, 100, 102650.

Kim, J.J.; Lee, J.; Shin, J.; He, M. How Are High-Tech Assistive Devices Valued in an Aging Society? Exploring the Use
and Non-Use Values of Equipment That Aid Limb Disability. Technol. Soc. 2022, 70, 102013.

Europe 2020. A Strategy for Smart, Sustainable and Inclusive Growth. 2010.03.03 by European Commission. Available
online: https://ec.europa.eu/eu2020/pdf/COMPLET%20EN%20BARROS0%20%20%20007%20-
%20Europe%202020%20-%20EN%20version.pdf (accessed on 15 August 2022).



Retrieved from https://encyclopedia.pub/entry/history/show/76972



