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Kapitel 5

Kapitel fünf beschreibt die Ergebnisse der randomisierten, zweiarmigen
Parallelgruppenstudie, in der die Effekte des 12 wöchigen Trainingsprogramms mit
dem aqualen Fahrrad auf Knieschmerzen und körperliche Funktionsfähigkeit bei
Patientinnen und Patienten mit leichter bis mittelschwerer Kniearthrose untersucht
wurden. Das Übungsprogramm wurde mit der Standardbehandlung der Früharthrose
Sprechstunde des Universitätsklinikums Maastricht verglichen. Nach Abschluss der
Studienteilnahme wurden die Patientinnen und Patienten der Kontrollgruppe zu zwölf
Trainingseinheiten auf dem aqualen Fahrrad in ein lokales Schwimmbad eingeladen.
Insgesamt wurden 111 Patientinnen und Patienten randomisiert. Neun Patientinnen
und Patienten zogen ihre Zustimmung vor der Durchführung der Baseline Tests zurück.
Im Verlauf der Studie beendeten 19 weitere Patientinnen und Patienten ihre
Teilnahme vorzeitig.
Die Analyse der Daten ergab, dass der Unterschied der aqualen Trainingsgruppe mit
der Kontrollgruppe zu beiden Zeitpunkten der Nachmessung, also direkt im Anschluss
an die Intervention und 24 Wochen nach dem Start der Studienteilnahme, für die
meisten Messwerte vergleichbar war. Somit konnte ein einziger statistischer
Schätzwert für beide Zeitpunkte zur Ermittlung der Gruppenunterschiede berechnet
werden. Die Analyse zeigte eine signifikante Verbesserungen der aqualen
Trainingsgruppe hinsichtlich der Knieschmerzen (B=8,16; p=0,014) und der
körperlichen Funktionsfähigkeit (B=7,16; p=0,027). Die Patientinnen und Patienten der
aqualen Trainingsgruppe absolvierten auch den "Timed Up and Go" Test schneller
(B= 0,91; p=0,001) und erzielten mehr Meter im 6 Minuten Gehtest (B=46,75;
p=0,002) als die Kontrollgruppe. Des Weiteren gaben die Teilnehmenden der aqualen
Trainingsgruppe im Vergleich zur Kontrollgruppe eine verringerte Bewegungsangst
(B= 3,84; p=0,002) an sowie eine kurzzeitige Verbesserung der krankheitsspezifischen
Lebensqualität (B=13,03; p=0,001).

Kapitel 6

Kapitel sechs gibt einen umfassenden Überblick über die wichtigsten Ergebnisse dieser
Dissertation. Außerdem werden vier Aspekte erörtert, die hinsichtlich der
Interpretation der Studienergebnisse unbedingt beachtet werden sollten: Rekrutierung
und Ausfälle, der Vergleich des aqualen Übungsprogramms mit der üblichen
Behandlung, sowie die Einhaltung der Behandlungsempfehlungen der Kontrollgruppe.
Weiterhin werden Vor und Nachteile des aqualen Fahrradtrainings beschrieben und
Hypothesen zur Beständigkeit dieses aktuellen Trendsports aufgestellt. Abschließend
werden Ideen zur weiteren Erforschung dieser Bewegungsart als Therapie und
Sportmöglichkeit präsentiert.

Valorisation addendum
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„Knowledge is of no value unless you put it into practice.“ Anton Chekov

Exercise is a cornerstone in the conservative management of knee osteoarthritis.
Physical therapists and scientists are driven to alleviate symptoms and slow down the
progression of knee osteoarthritis. In daily practice and in research we aim to “

1 Ideally, recommendations and results from
physical therapy and research should be integrated and accessible in the daily life of
patients. However, the translation of research outcomes to the real world needs some
careful thinking on how the results could add value to our society in the broadest
sense. This process is called knowledge valorisation and is defined as the

(adapted
definition based on the National Valorisation Committee 2011:8)
In this chapter, we outline the potential relevance of our project for society.
Furthermore, we describe the actions that were taken to disseminate our knowledge
to different target groups.

Relevance
Osteoarthritis is already the most common joint disease in older adults worldwide.2 In
addition, obesity and muscle impairments, but also knee injuries accelerate the onset
of osteoarthritis at younger ages.3 Therefore, an adequate care management of knee
osteoarthritis is and will be of great importance. The younger patients (±45 years of
age) will suffer for a longer period of time from this chronic disease, which is likely
accompanied by the need for medical treatment. As a result, healthcare utilisation for
knee osteoarthritis will increase further. Moreover, indirect costs related to knee
osteoarthritis, such as productivity loss or lost wages, will also increase since these
younger patients still belong to the workforce.4 Because care management for knee
osteoarthritis should be personalised and acceptable to patients,5 exercise therapy
should meet the exercise preferences preferred by this younger generation of
osteoarthritis patients.6 Aquatic cycling might be an attractive option as it is a trending
sports activity offered by local swimming pools and modern sports studios. The latter
facilities clearly meet the aesthetic dimension that is nowadays often related to
exercise.7 Furthermore, aquatic cycling is easy to learn, which might be appealing to
people who do not have much experience with exercising. In addition, obese patients
might appreciate this type of aquatic activity, since the stable character of the bike
prevents them from floating too much. Furthermore, water immersion reduces body
exposure.
This dissertation focused on the development and evaluation of a head out aquatic
cycling exercise programme for patients with mild to moderate knee OA. So far, the
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evidence on the effects of aquatic cycling for patients with knee osteoarthritis or other
target populations is scarce. We hope that our project increased the awareness among
patients, healthcare providers, and aquatic fitness professionals to consider aquatic
cycling as a suitable and effective exercise modality for themselves or their patients or
clients.

Target groups

This PhD project contributed to the academic field of aquatic exercise therapy. To our
best knowledge, our randomised trial was the first that evaluated an aquatic cycling
programme for patients with knee osteoarthritis. Researchers can use our results as a
starting point for further research; possibly about the impact of aquatic cycling on
various other outcomes relevant for patients with knee osteoarthritis or its effect
among other patient groups. Hopefully, the detailed reporting of the intervention
characteristics of our own trial and the results from our literature review will stimulate
fellow researchers to summarise their interventions comprehensively. This would
increase our understanding of the effects of aquatic cycling and increase
reproducibility and comparability of interventions and findings.8

Furthermore, researchers should actively support the translation from scientific
evidence into information that is useful and understandable to aquatic therapists and
aquatic fitness instructors. The process of discovering new knowledge and its
application in public health and clinical settings can take a long time9 and the
translation from the scientific knowledge about aquatic cycling into daily practice will
need some time as well. In order to be able to transfer our evidence into daily practice,
we need to learn more about the effectiveness of aquatic cycling (for example in
community settings). Since aquatic cycling is a niche in the field of aquatic exercise and
aquatic therapy, the (relatively few) individuals and intermediaries with expertise in
aquatic cycling, such as (local) health professionals, researchers, aquatic exercise
professionals, educators, and opinion leaders in the field of aquatic fitness and therapy,
should collaborate to increase our scientific knowledge about aquatic cycling and to
transfer the results into daily practice.10

Aquatic professionals, including aquatic exercise instructors and aquatic therapists, are
the most important target group to bring our scientific knowledge into (clinical)
practice. The information from this PhD project can provide guidance in the set up of
aquatic cycling classes for patients with knee osteoarthritis. To increase the knowledge
transfer, the evidence should be summarised and become available in sources
frequently consulted by aquatic professionals. For instance, aquatic fitness and therapy
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associations could publish the information on their websites or incorporate the
knowledge in their course manuals. Aquatic fitness professionals have the opportunity
to follow a two day course that educates them to become an aquatic cycling instructor.
The available knowledge from our study and fellow researchers regarding aquatic
cycling for patients could be implemented in these courses or could serve as a basis for
an advanced aquatic cycling instructor course. Offering training courses, which allows
potential users to observe and experience aquatic cycling with patients themselves
before acquiring this training modality and applying it, will stimulate the transition of
knowledge into practice. In order to stimulate this development, this dissertation will
be sent to several aquatic fitness associations.

The aquatic fitness industry is another possibility to disseminate research results.
Manufacturers of aquatic bikes and organisations that provide aquatic training (e.g.
rehabilitation centres, larger physiotherapy centres, and local swimming pools) are a
group that may receive financial incentives for establishing aquatic cycling programmes
for patients with knee osteoarthritis. For these activities, a dissemination plan, possibly
with a more market oriented approach, to disseminate our findings needs to be
developed.11,12 However, the development of such a dissemination plan is beyond the
scope of this dissertation. And, it should be noted that there is a risk that our findings
could be overestimated or generalised for such marketing purposes. Currently, the
fitness industry already promotes aquatic cycling with various benefits ranging from
reducing cellulitis to improving coordination and supporting rehabilitation and
treatment of musculoskeletal disorders. In fact, none of these benefits are completely
false since aquatic exercise, in general, has a positive influence on the above
mentioned conditions. However, most aquatic cycling classes, as provided in local
public swimming pools, very likely do not fit the needs of the average knee
osteoarthritis patient. For example, a very fast pedalling tempo or long lasting out of
saddle intervals might reduce patients’ ability for proper alignment of the knee, which
can increase the risk of knee pain (for example by causing irritation of the collateral
ligaments or increased loading of the knee joint).

The strongest motivation of medical research is to improve the health of patients, and
our research was driven by the motivation to explore aquatic cycling as an exercise
opportunity for patients with knee osteoarthritis. The evaluation of our trial showed a
positive impact on the impairments of our intervention group. Furthermore, our
feasibility study suggested that most patients accepted and enjoyed this type of
exercise. Thus, participation might not only have resulted in improvements of
symptoms, but might also have increased the patients’ motivation to stay active after
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the end of the trial. We hypothesize that participants gained a positive impression
about exercise, which is a facilitator for future exercise adherence and maintenance.
Possibly, patients with mild symptoms or at a higher risk for developing knee
osteoarthritis (e.g. overweight persons) might also benefit from aquatic cycling
exercises and, depending on their exercise abilities, might be able to join regular
aquatic cycling classes provided by sports instructors. However, from anecdotal
evidence from our trial participants, we feel that patients need more guidance in the
development of an active lifestyle and exercise routine. Our patients reported typical
barriers to physical activity and exercise like doubting the effectiveness, not being
aware of adequate (low cost) exercise opportunities, lacking support from health
professionals, or limited financial coverage of health services by health insurances.13,14

Physical therapists are commonly the primary healthcare practitioners to whom
patients with knee osteoarthritis are referred for support in their osteoarthritis
management. However, comparable to other conservative treatment options, physical
therapy is under utilised in the management of knee osteoarthritis.15 To increase
utilisation of physical therapy in the management of knee osteoarthritis, 12 annual
physical therapy sessions for osteoarthritis of the knee or the hip have recently been
added to the basic healthcare package in The Netherlands. This is an important step
towards the needs of osteoarthritis patients16 and will hopefully increase exercise
participation among this large group of patients.

Activities and products

This PhD project resulted in various activities to increase awareness and knowledge
regarding aquatic cycling exercise in the above mentioned target groups. Results of our
studies are or will be published in (open access) journals for health care and exercise
professionals. Furthermore, we presented our results at national and international
conferences, national symposia, and informal hospital meetings to physical therapists,
aquatic exercise professionals, and orthopaedic surgeons. Next to our scientific output,
undergraduate professionals of physical therapy and movement science participated in
our project during their internships at the Maastricht University Medical Centre+ or as
part of their bachelor and master theses.
Another activity of this project was the collaboration with „Maastricht Sport“, an
organisation of the municipality of Maastricht that aims to support inhabitants of
Maastricht to achieve an active lifestyle. The organisation is based in the building of the
newly built public swimming pool, the “Geusseltbad”, which opened its doors in 2014;
a few months after we had started our trial. Because the “Geusseltbad” offered aquatic
cycling classes, the research team of this PhD project approached “Maastricht Sport”
for collaboration. This resulted in the set up of an aquatic cycling group for patients
with musculoskeletal problems in the lower extremities and/or a low fitness level. The
author of this dissertation provided the training sessions for the first two years (2014 to
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2016), and the training was based on elements of the 12 week programme for the
intervention group. Participants of the control group of our trial were invited to this
group and could participate in 12 free try out sessions. In addition, participants from
the intervention group and other interested people could join the group as well against
payment of the regular admission fee. The group size grew from around five
participants from our trial population by word of mouth recommendation to
approximately twelve participants every week. In total, 24 patients from the control
group (out of 39 people who completed all three measurements and received the
invitation) and ten people from the intervention group (out of 42 who followed the
intervention and participated in all three measurements) participated in these sessions.
After the last patient from our trial had finished the free try out sessions (summer
2016), the “Geusseltbad” continued with offering these classes due to the high
demand of the participants. To date (April 2018), the classes are on the regular
schedule of the “Geusseltbad”.
Thus, the knowledge of our research project could be implemented in the schedule of
aquatic fitness activities of the “Geusseltbad” and provides an exercise opportunity to a
population beyond our original trial population. Although the evidence of the
effectiveness of this community approach is lacking, the positive response of the ‘new’
participants is promising. However, the implementation of our programme should be
investigated systematically to prevent generalisation of our trial data and to serve as an
example for other community sports facilities and research projects about the
effectiveness of aquatic cycling. As a starting point and inspiration for this future work,
the author of this dissertation asked the team leader from “Maastricht Sport” to reflect
on the cooperation and to share some ideas for future collaborations. “

.” Furthermore, he explained that the
participants benefitted from a positive exercise experience. “

.” Future collaborations with researchers and health professionals from acute
care should be installed to evaluate the effectiveness of aquatic cycling and to create a
guidance and support network helping patients with knee osteoarthritis to become and
to stay physically active. The team leader emphasised that “

For example, in collaboration with
medical specialists, “Maastricht Sport” developed the exercise intervention „beweeg
bewust“ (Engl. move deliberately; http://www.maastrichtsport.nl/maastricht
sport/maastricht sport verbindt/gezondheid/beweegbewust) to help patients moving
from acute care management through revalidation into an active lifestyle maintenance.
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We encourage the partners of this project to continue their collaboration and to
develop research practice partnerships17 that support the collaboration across sectors
and that speed up the translation of evidence based exercise interventions into
practice. We hope that many aquatic interventions will be developed, evaluated and
disseminated by this partnership and by other care to lifestyle projects because
aquatic exercise/therapy suits the needs of many patients.
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