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INTRODUCCIÓN 
 
El presente texto es el resultado de la recopilación de trabajos inéditos de diferentes autores 
nacionales y extranjeros relacionados con la investigación del deporte de la natación y las 
actividades acuáticas. 
Es la culminación de un proyecto financiado por el Ministerio de Educación del Gobierno de 
España, dedicado a desarrollar una Red Temática denominada “Swimming Science”. La 
idea surgió de una propuesta elaborada por los tres centros promotores: las Facultades de 
las Ciencias de la Actividad Física y del Deporte de la Universidad de A Coruña, Toledo y 
Granada. Uniéndose inmediatamente a la misma los centros de Valencia, Cáceres y Vitoria, 
junto con los Centros de Alto Rendimiento de Sant Cugat (Barcelona) y Sierra Nevada 
(Granada).  
Este grupo aglutina buena parte del trabajo investigador de relevancia en nuestro país en 
este ámbito científico, muy especializado, pero a su vez de una envergadura enorme pues 
son numerosas y variadas las actividades deportivas y no deportivas que se desarrollan en 
el medio acuático en la actualidad.  
El proyecto, por cuestiones meramente administrativas y de requisitos de la propia 
convocatoria, ha sido liderado por la Universidad de Granada, con miembros de su grupo de 
investigación denominado “Actividad Física y Deportiva en el Medio Acuático (CTS-527)” 
que ha sido el encargado de organizar las diferentes reuniones del proyecto, proponer los 
temas de desarrollo, construir la Web del proyecto www.swimsci.com, publicar el presente 
libro y finalizarlo administrativamente. 
Nuestras actividades, aunque limitadas, han demostrado que la colaboración inter-grupos 
permite conseguir logros en otros momentos inalcanzables o por lo menos intentarlo. 
Ejemplo de ellos son los artículos publicados en revistas de relevancia internacional, las 
propuestas de proyectos, o la misma organización de las jornadas finales del proyecto junto 
con el Seminario Swimming Science, germen del que ha surgido la publicación de este 
texto. 
Las repercusiones positivas de la Red han provocado el interés por participar en la misma 
de casi una decena de centros de todo el Estado. Se ha confirmado que la estrategia de 
organizar un seminario científico como colofón del proyecto, ha servido para animar a estos 
nuevos grupos a participar en el mismo presentando sus recientes trabajos de investigación 
y participando en una reunión informativa orientada al desarrollo de la Red, estudiando las 
opciones de financiación para un futuro y las diversas convocatorias nacionales para 
proporcionar dicha financiación. 
El presente trabajo muestra capítulos orientados a la biomecánica, la técnica, su 
entrenamiento, el entrenamiento del nadador, la valoración del esfuerzo, la natación 
educativa, la natación adaptada, etc. Trabajos que en la mayor parte son el resultado de 
largos años de investigación en el tema en cuestión y que cualifica a sus autores como 
expertos en su ámbito. Estos trabajos van acompañados de un buen número de 
aportaciones desarrolladas por una nueva generación de investigadores, bien preparados y 
competitivos internacionalmente, que serán en muy poco tiempo el relevo lógico de los 
actuales encargados de liderar el proyecto.  
Quiero aprovechar esta introducción pare rendir homenaje a la persona que sin duda, supo 
despertar en muchos de nosotros el interés por el mundo de la natación y su investigación, 
el profesor D. Fernando Navarro, entusiasta y generoso donde los haya, que supo 
trasmitirnos con su docencia en el INEF de Madrid, valores universitarios y humanos, que 
difícilmente sus discípulos podremos igualar. 
Espero que este texto pueda informar al lector del estado actual de la investigación científica 
en nuestro país en el deporte de la natación y las actividades acuáticas. 
 
Raúl Arellano Colomina 
Investigador Principal del Proyecto 
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NEW TRENDS IN ADAPTED SWIMMING 
 
Daniel Daly, Johan Lambeck 
 
Department of Rehabilitation Sciences and Department of Human Kinesiology 
Katholieke Universiteit Leuven, Belgium 
 
 
ABSTRACT 
Water is a medium in which both recreational exercise and therapeutic activity are equally at 
home and where people of all ages take part. Nevertheless there is still a substantial lack of 
evidence-based research evaluating the effects of many types of aquatic interventions. It 
might even be unclear when and if a physical or an exercise therapist is needed. In the future 
movement scientists and physical therapists will work together in health related fitness 
programs for persons with chronic disability as well as elderly. Members of the same team 
will deal with persons of various age groups and impairments. Water activities will be 
integrated and not be adapted more than is necessary to individualise intensity. Activities will 
take place in local pools and therapy will be presented in an outpatient setting. The question 
will be how often a patient wants to come to the activity, how far he or she is willing to travel 
and how the activity will be organised: in group or one to one. Home based activities will be 
monitored via internet, more clinical measures will be used and new scales will be needed to 
measure e.g. satisfaction. The economic impact of aquatic therapy will be evaluated and 
different statistical applications will be used to examine not only the mean improvement in a 
group but more importantly the relative chance of success for any individual. 
 
 
INTRODUCTION 
Water has always had a natural attraction and it is a medium in which humans of all ages 
enter for recreation as well as therapy. Many depend on it for food and the search for water 
often defines the daily routine. Our feeling of well being might be affected by, for example, 
rain or by taking a shower.  
Physical activity in water or aquatic therapy may have decided advantages for persons with 
health-related problems and as a consequence, impairments, limitations in activity, and 
participation restrictions, as defined by the International Classification of Functioning, 
Disability and Health (WHO, 2001). Takeshima et al., (2002) state that water is an equalizing 
medium; its gravity-minimizing nature reduces compressive joint forces, providing a better 
exercise environment for patients with arthritis, back pain, osteoporosis, or other medical 
conditions that may restrict training on land. Water based activity is said to aid in the relief of 
pain and muscle spasm, maintenance or increase of range of motion, strengthening of weak 
muscles, re-education of paralyzed muscles, improvement of circulation, lung function, and 
speech, as well as in the maintenance and improvement of balance, co-ordination and 
posture (Cole & Becker, 2003). While aquatic therapy is particularly popular in dealing with 
e.g. rheumatism and orthopaedic problems (Prins & Cutner, 1999), therapeutic activity is also 
offered in water for persons with Stroke, Spinal Cord Injury, Multiple sclerosis, Parkinson and 
Cerebral Palsy (Lambeck, 2001). Almost 20 years ago Davis and Harrison (1988) pointed out 
the possibilities of gait and balance (re)training in water possibly leading to the reduced 
chance of falling. 
Water is, in fact, a medium in which recreational exercise as well as therapeutic activity is 
equally at home and in which all age levels take part. Furthermore, a water based program 
can provide excellent variety to a seemingly dispiriting, future of exercise (Congdon, 1997). 
Aquatic facilities exist at or are used by numerous health care facilities, several major books 
have been published on rehabilitation in water and a variety of courses are offered on 
“philosophies“ of aquatic rehabilitation such as Halliwick, Bad Ragaz Ring Method, and 
Watsu. Nevertheless, in a review of rehabilitation literature from 1979 to 1999 related to the 
use of aquatic (water) therapy as an intervention for children and adolescents with 
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neuromuscular and musculoskeletal diagnoses, Dumas and Francesconi (2001) state that 
most available articles are case reports or other descriptions of clinical practice. Getz, 
Hutzler, & Vermeer, (2006) point out that there is still a substantial lack of evidence based 
research evaluating the specific effects of aquatic interventions in this paediatric population.  
This is also the case when dealing with many other patient groups (Cladera, 2003) with as 
pointed out above the notable exception of Rheumatology and orthopaedics, (Geytenbeek, 
2002) for which treatment guidelines advocate water therapy.  
 

• In the UK (2001), aquatic therapy has been endorsed by the Chartered Society of 
Physiotherapists and National Osteoporosis Society (There is conflicting evidence to 
suggest that aquatic therapy has any effect on bone mineral density. There is clear 
evidence, however, that other physiological parameters can be affected, such as 
muscle strength, aerobic capacity and pain control. There may also be an increase in 
psychological well being (Simmons & Hansen, 1996, Bravo et al., 1997). 

• The Australian and New Zealand Bone Mineral Society: Position Statement (Forwood 
& Larsen, 2000) indicates that individuals who are frail, severely kyphotic, or suffer 
from pain or poor balance may benefit from water exercise. For a review of a variety of 
studies in bone as well as orthopaedics and rheumatology see also 
www.pedro.fhs.usyd.edu.au.  

 
In neurological and paediatric rehabilitation, treatment is varied and complex, and aquatic 
therapy is usually only a minor component. Moreover, aquatic therapy as an intervention 
includes a large hands-on component. Quantifying the effect of aquatic therapy is 
consequently difficult and has not gained sufficient attention. In addition aquatic therapy 
might have an important place in long term rehabilitation where the effect of any treatment is 
smaller in measurable terms.  
Swimming itself is a well-liked participant activity inducing self management and adherence. 
In swimming and movement in water in general, however, a straightforward parameter such 
as swimming speed cannot be easily used to compare activity level or the differences in 
physical capacity between two persons. The result is that typical diagnostic exercise testing 
cannot be easily conducted using water based activities and intensity parameters determined 
on dry land (target heart rates) are not always valid for water activities (see Schega, Claus, 
Almeling, Niklas, & Daly, 2007).   
Considering that water is a popular medium for exercise as well as therapy, in the age of 
evidence based medicine it seems appropriate to ask the question “What exactly is the 
outcome of systematic aquatic therapy (in water)” for persons with disabilities. Does aquatic 
therapy improve function, prevent regression of function? Might the participant who can 
perform little other activity independently “feel better” resulting in an increased quality of life 
despite no quantifiable physical changes? These are the questions of the future for every 
professional dealing with physical activity in water be it competition, recreation, or therapy.   
 
 
HYDROTHERAPY, AQUATIC THERAPY, AQUATIC EXERCISE, ADAPTED SWIMMING 
Presently people from several professional backgrounds organise physical activity in water 
for persons with and without disabilities. In some cases registered therapists perform a 
service reimbursed by an insurance company while persons with a movement science 
degree perform a seemingly similar service while payment is not equivalent.  
Hydrotherapy can be defined as a program utilising properties of water, designed by a 
suitably qualified physiotherapist specifically for an individual to improve function, carried out 
by appropriately trained personnel, ideally in a purpose built, and suitably heated 
hydrotherapy pool. Aquatic therapy is systematically applied exercise therapy during 
immersion in water resulting in a therapeutic outcome through stimulation of short and long-
term adaptive (physiological) mechanisms in persons with a deranged biological system. 
There is a fine line between hydrotherapy, aquatic therapy and aquatic exercise and one 
distinguishing factor may be water temperature (exercise: 28°-30+°; therapy: 31° - 36°,). 
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Exercise might be more intense with the client actively moving, while in a therapeutic 
situation the therapist might assist the movement of the patient. Exercise will take place in 
groups while therapy is often offered on a one to one basis.  
Another term one might come across is Balneotherapy. This is frequently offered at vacation 
centers and is defined as the treatment of disease by bathing. It may involve hot or cold 
water, massage via moving water, relaxation or stimulation. Waters at spas are often rich in 
particular minerals (silica, sulfur, selenium, radium) which can be absorbed via the skin. 
Balneotherapy is passive and has an obvious price tag which in this authors opinion creates 
potential conflicts of interest in research. We will not deal with this topic further here. 
In some situations as therapy progresses from the acute to the chronic phase it might 
become unclear if a physical therapists, or an exercise therapist is needed or if they might 
best work together. The trend in the future will be to a more holistic approach to exercise. 
Movement scientists and physical therapists will work together in health related fitness 
programs for persons with chronic disability as well as elderly. Persons of various age groups 
and illnesses and impairments will be dealt by members of the same team. We will work not 
horizontally within one illness but across illnesses within the same median (water). A good 
example of this is a stroke unit. Here a person received multi-disciplinary treatment after a 
cerebral vascular accident (Fuentes & Diez Tejedor, 2007). The team includes doctors, 
nurses, physical and occupational therapists as well as psychologists and movement 
scientists or pedagogues (see also Swinkels, Briddon,& Hall, 2006).  

 
Figure 1: Swimming might be the only form of physical activity available to some 

 
Although the title of this presentation is “new trends in adapted swimming” we have taken the 
liberty of interpreting this in a wider fashion. First of all although children with physical and 
intellectual disabilities are taught to swim, in the literature on the effects of physical activity in 
water on adults with chronic disabilities, physical activity takes place but not real swimming 
(Chu et al., 2002; Driver, O’Connor, Lox, & Rees, 2002). We will see later for stroke survivors 
at least that swimming might be more wide spread than we thought. Furthermore we would 
argue that swimming is not adapted. Work by e.g. Colman, Persyn, Daly, & Stijnen (1998) 
has shown that there is a relationship between physical characteristics and the manner in 
which one best swims when optimising performance. Furthermore we need to keep in mind 
that the 4 competitive strokes as we know them are constrained by rules and regulations. 
These are not the only solutions to safely move through the water. Actually the problems we 
deal with in persons with disabilities are only expansions of those met with other swimmers. 
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We adjust the swimming technique to meet the needs of the individual structure and function 
in every swimmer we teach with or without disability.  
 
 
GOALS AND PRINCIPLES 
Although we support a holistic approach to therapy and exercise, in a team approach each 
member has his or her own specialization and role. Coming from a movement science 
background our own role in working in water with adults with chronic illnesses can be defined 
by the following goals: 1) Safety and comfort in and around the pool area; 2) Independent 
movement as efficiently as possible with or without swimming aids; 3) Swim as much 
distance as possible at low but sufficient intensity to produce a training effect. We have 
based our work on the following principles. We emphasis function and not dysfunction. We 
want the swimmer to move independently as soon as possible and not to lose too much time 
concentrating on what does not work. It is important in water to have the person do 
something independently quickly (motivation by success). Preferably something that he or 
she has not been able to do post-stroke or at least not something they thought they could do. 
Even in early phases of rehabilitation, we practice the activity itself (swimming) when 
possible (Task related learning). When uncontrolled actions occur as a result of an attempt at 
other movements, the person might not move forward through the water in a straight line as 
desired. In many cases due to cognitive problems associated with stroke, spoken instructions 
might only confuse things. Sometimes the swimmer can better discover the solution by him 
or herself. We also work on the four Rs: Relaxation is closely related to safety. Repetition is 
needed as most people and especially adults are not immediately able to perform a task 
correctly the first try. Being able to perform this task automatically is even more difficult. 
Rhythm refers to the changes in limb speed within a single movement cycle. Muscle tension 
has to be interchanged with relaxation. For example, persons who cannot use their legs 
might start by swimming on the back with a double arm recovery but with as much glide as 
possible between each arm actions. Routine is especially important for adults and even more 
for some stroke patients whose memory might be affected. Adults do not like surprises and a 
routine allows for self regulation.  
 
 
POPULATION, INTERVENTION, COMPARISON, OUTCOME 
In medicine and to a lesser extent in physiotherapy the systematic literature review has 
gained wide acceptance. While a classic narrative review is based on expert selection a 
systematic literature review starts with a well defined selection protocol and quality 
assessment strategy (Sackett, Straus, Richardson, Rosenberg, & Haynes, 2000). Systematic 
reviewing can produce a meta-analysis which is a statistical pooling of results from several 
studies from which the same outcome measures have been used. The initial step in any 
systematic literature review is thus to define the limits of four parameters of the selection 
protocol. This includes the population studied, the intervention used, the comparison made 
(e.g. intervention as compared to no intervention) and the outcome measures applied (both 
primary and secondary). Systematic reviewing and defining levels of evidence has also 
become a necessity with the preponderance of literature and the need for treatment 
guidelines and best practices, something less well known in sport and movement sciences 
(e.g. see: http://www.cebp.nl/index.php and Keskinen, 2006). 
To this authors knowledge although e.g. consensus statements exist on the minimal amount 
of daily physical activity needed for children as well as adults there is, for example, only 
expert opinion and experiential evidence on how we best teach swimming (Thompson et al., 
2003). Furthermore as pointed out above there are only a few studies dealing with the effects 
of aquatic therapy on any one single illness or disability. Although Paralympic swimmers with 
chronic disabilities such as Cerebral Palsy swim up to 20 hours a week most of the year and 
this for several consecutive years no one has thought to systematically examine these 
persons to see what advantage if any this extreme volume of physical activity might have on 
their functioning in daily life during their career and especially thereafter (see Rimmer, 2004).  
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In the future swimming and as a result adapted swimming will need to become more 
evidence based. There is an over abundance of diagnostic studies on the determining factors 
for swimming performance. There are fare fewer observational and multiple case studies on 
how swimming movements change with time due to one or another intervention. Outside of 
the physiological-training context no random controlled trials are found on interventions with 
competitive swimmers. Again if the profession is to progress follow-up studies not only on 
physiological changes due to training but also in biomechanical parameters will be needed.  
The further discussion of new trends in adapted swimming will deal with the four parameters 
of the review selection process: population, intervention, comparison and outcome 
measures.   
 
Population  
In the “able bodied population”, the previous 50 years has witnessed the increase in adult 
involvement in fitness activities together with the decrease in youth participation. In contrast 
in persons with disabilities youth participation has increased continuously and recently adults 
with disabilities have joined in (http://www.ncpad.org/index.php). Reflecting this trend, the 
increasing availability of fitness related water activities can and are now including persons 
with disabilities. While therapy may be given in an acute phase of illness, physical fitness and 
quality of life are primary goals in the chronic phase. Water has the advantage that persons 
with disabilities can easily be integrated in the same activities as persons without disabilities 
as long as the intensity is adjusted. Swimming is indeed not adapted.  
Because of the decreased mobility water temperature needs to be sufficient but otherwise no 
problems have been met. Numerous publications have appeared regarding the potential 
hazards to cardiac patients during water immersion and e.g. its influence on target heart rate. 
There is to our knowledge no clear consensus on target heart rate during immersion 
especially that based on a dry land test (Cider, Schaufelberger, Sunnerhagen, & Andersson, 
2003). Nevertheless, the same precautions need to be taken with persons with a disability 
when starting exercised as those without. A physician should be consulted. In summary the 
populations that will be dealt with will be older and the disabilities seen will be more wide 
ranging. Water activities will if possible be more integrated and in fact not be adapted more 
than is necessary for individualisation of intensity.  

 
Figure 2: Team work is needed in a swimming program for persons with disabilities 
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Interventions and facilities 
Physical activity in water for persons with chronic disabilities and illnesses will take place 
more and more in conventional facilities and not be limited to purpose built pools. Again 
water temperature may be an issue making passive rehabilitation less appropriate. Activities 
may be recreational, fitness related or competitive. Specific training programs in water are 
being offered for gait training and/or fall prevention (balance) (Simmons & Hansen, 1996).  
Women exercise in water during pregnancy.  In short many dry land activities are now being 
moved to water to reduce the effects of gravity on joints, muscles and ligaments. One 
exception to the possible decrease in importance of the purpose built pool might be the 
Hydroworx type of pools recently installed at for example Chelsea football club in England. 
Sport injuries have long been treated in water and the importance placed on this type of 
therapy by a highly visible football club is at least worthy of note 
(www.soccerpulse.com/forum/index.php?showtopic=130203). The so called “Water Zone” is 
described as a centre piece for the therapy aspect of their new building.  It includes a 17m 
therapeutic pool. The water temperature between 33° and 34.5°C “ensures that the player 
will not cool down during the treatment phase and provides therapeutic benefits.” One half of 
the pool has a floor that will move from 0m to 2m depending on the requirements of the 
medical treatment. It also contains a Hydroworx pool. The floor of this device consists 
entirely of a moving treadmill. The floor can be raised or lowered as required. Underwater 
cameras allow for detailed video analysis of movement whilst running in water. Finally a hot 
and cold therapy area is included with two plunge pools by the side of the hydrotherapy pool. 
These types of pools will in the future become more popular as they take little space. 
A final point on interventions. According to Pomeroy and Tallis (2000) though there have 
been some studies of the impact of packages of occupational therapy and physiotherapy that 
show moderate beneficial effects, most studies do not describe the precise interventions 
included in conventional or the brand-named therapy being evaluated. In other words the 
interventions are often not well described and/or monitored. In the future both the intensity 
and volume need to be reported so that it becomes clearer what exactly has or has not 
worked and for whom the intervention is intended. 
 
Comparisons  
Comparisons made dependent on the population and intervention.  In general in dealing with 
many disabilities and illnesses (Rheumatism, Osteoporosis, and Fibromyalgia) and for 
maintaining physical fitness during pregnancy, activity in water has been found to be at least 
equal to treatment on dry land. (Altan, Bingöl, Aykac, Koc, & Yurtkuran, 2004; Foley, A., 
Halbert, J., Hewitt, T. & Crotty, 2003; Granath, Hellgren, & Gunnarsson, 2006; Hinman, 
Haywood, & Day, 2007)  The question of which treatment the patient prefers has not been 
presented in a valid manner at present.  
There are two points of comparison that have not been dealt with sufficiently. Hydrotherapy 
is usually presented in a one on one situation and as frequently as possible. With therapy 
being presented in an outpatient setting the question now to be asked is how often a patient 
wants to come to the activity, how far will they travel to take part and how is the activity 
organised: group or single, directive or non-directive (Deweerdt et al., 2001). Home based 
fitness programs are perhaps the future where the client receives a program and gives 
feedback via internet (Duncan et al., 1998). This will become more and more important in 
large countries with a major rural population. Of course in rural areas few pools are available.  
A final point is of course the background of the country involved. European countries such as 
Hungary have a long standing cultural connection with water. And in Bath in the south of 
England the Roman baths are still to be seen. An economic question is also who presents 
the activity. Must this be a fully licensed therapist, an exercise physiologist or is a person with 
a bachelor’s degree sufficient?  
 
Outcome Measures   
As the population changes from young to old and from the acute to the chronic phase of 
disability, the objective changes from improvement to maintenance of function, general 
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health and overall quality of life. The World Health Organisation has developed the 
International Classification of Functioning, Disability, and Health. The components of this 
classification system are Body function and structure, Activities and participation (capacity 
and performance) and Environmental factors (barriers and facilitators). The outcome 
measures selected to evaluate the effects of an intervention should be related to one of the 
ICF categories. Pure performance in water may not be a primary outcome measure but can 
be a reflector of something else.   
Keeping with this philosophy, in an adult population, validated measures of dry land function 
should and will be used in evaluating the effects of water activity. People are interested to 
improve their function in activities of daily living and not only to be able to swim better.  Both 
laboratory and clinical measures can and should be included. Chu et al., (2002) used VO2 
max and, knee and hip strength (KinCom) as primary outcome measures of the effects of 8 
weeks of water activities (24 sessions of group activities) on chronic stroke survivors. In 
addition two clinical measures were use, the 14 items Berg balance scale and self selected 
gait speed over 8 meters. It should be pointed out that these participants were not taught to 
swim and did not swim (intervention). They performed aerobic exercise in water. In fact 
almost no interventions in adults with chronic disabilities actually teach people to swim with 
the exception of Verheyden, Kiekens, Vanlandewijck, Feys, & Daly (2006).  
A word needs to be said about clinical measures. These are often based on some 
observation of function or ability to perform a specific task. The scales range could be yes or 
no or a score of 0 for not being able to even begin the task to 5 for completing the task 
successfully.  An example is the Chedoke-McMaster Stroke Assessment (CMSA) used to 
measure the severity of lower-limb physical impairment by Chu et al., (2002). The lower-
extremity score of the CMSA (maximum, 14) consists of a leg score (range: 1, no active 
movement; 7, can complete normal age-appropriate complex movements like rapid stepping) 
and a foot score (range: 1, no active movement; 7, can complete normal age-appropriate 
complex movements such as rising on toes). The CMSA might in this case be considered as 
a secondary outcome measure or something used to describe (define) the population 
studied. 
We think that in the future new outcome measures will be needed. Although the primary 
outcome of physical activity is better quality of life swimming may have some advantages to 
aid people in self regulation and adherence. There is a balance between the physical and 
social benefits. It is not just about getting physically fit, or even about the personal 
satisfaction of learning a new skill, but from the deep friendships that develop as a result of 
participating in the same activity and sharing experiences. People who have had a stroke are 
no different (Mead, 2005). In examining the effects of treatment in water on rheumatoid 
arthritis Eversden, Maggs, Nightingale, and Jobanputra (2007) used the self rated overall 
effect of treatment (7 point scale: I feel much worse – the same - very much better,…). 
In another study of the effects of water activity on low back pain the visual analogue scale 
was used. The participant was asked to place a mark on a scale from 0 to 100 according to 
the amount of pain he or she experienced. Another study simply compared number of days 
missed from work due to low back pain between two groups (Granath et al., 2006).   
Swim specific tests are in this context of less interest. When dealing with children judging 
when someone is ready to swim (be safe in water) might be of concern. At least one specific 
test battery does exist related to independence in water in a paediatric population with 
disability (Getz, 2006).   
 
STATISTICAL RELEVANCE AND EFFECT SIZE 
Hopkins has discussed the idea of clinical relevance in evaluating effect size. A statistically 
significant change is not always clinically relevant. Determining statistical power depends on 
a correct prognosis of a clinically relevant improvement in an outcome measure. Furthermore 
as we all know when we teach a group to swim the results (effect) vary. So the mean effect 
of a treatment is not actually relevant. We are more interested in the chance of success, the 
confidence limits of the effect and its actual clinical relevance. (see www.sportsci.org.) 
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ECONOMIC STUDY 
Although swimming is popular and most people, from trained professionals to the man on the 
street think that it is a healthy activity it also has the reputation of being expensive (Patrick et 
al., 2001). One study (Eversden et al., 2007) actually mentions that the number of 
participants recruited was limited by the fact that institutional administration had decided to 
close the hydrotherapy pool before the study was complete.  In the future interventions in 
water will need to include an economic feasibility study including the pool costs as well as 
participant travel time and means of transport etc. This will be associated with the changing 
intervention strategy of individual to group and from purpose built pools to community pools 
or those connected to educational institutions (Epps et al., 2005). 
 
 
FUTURE 
The few reviews of interventions in water for persons with chronic disabilities point out that 
there are an insufficient number of random controlled trails available to make any definitive 
decision on the effects of aquatic therapy (Getenbeek, 2002). Despite the lack of RCTs, rules 
of best practice need to be developed not only for dealing with persons with disabilities in 
water be it adults or children but also for those without disabilities. How do we teach children 
to swim? When should we start and how often should the sessions take place? Should we 
start on the back or on the front, with crawl, breaststroke or both? What is the ratio of 
teachers to students? And finally how much training does the teacher need; a University 
degree or a swim initiation course given by a governing body? Most countries or regions 
have their own consensus or expert analysis solutions to these questions but there remain 
cultural differences. In the 18th century: Evidence based medicine was “Approved by 
authorities, confirmed by reason and daily tried by experience”. In the 21st century this needs 
to become “Conscientious, explicit and judicious use of current best evidence in making 
decisions about the care of individual patients, integrating individual clinical expertise with the 
best available external clinical evidence from systematic research (after Hall, 2007). We 
need to employ this at all levels of how we think of swimming in persons with or without 
disabilities.  
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