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Abstract

Background Although outdoor water sport activities are gaining increasing attention for their therapeutic potential in the
social and care management of populations with chronic diseases, these practices are currently underutilised. Moreover, the
available body of literature on the topic has not been critically and comprehensively assessed yet.

Aims (1) To appraise the health effects of outdoor water sport activities for chronic disease populations; (2) to preliminarily
assess the potential size and scope of the available research literature for this emerging field and identify potential gaps and
avenues of development.

Methods A literature search was performed scanning PubMed (including MEDLINE), Physiotherapy Evidence Database
(PEDro) and Scopus from inception to December 2021. A scoping review was carried out by appraising all the available
evidence on outdoor water sport interventions specifically designed for therapeutic purposes for individuals with chronic
disease. The quality score of each study was calculated with the Tool for the assEssment of Study qualiTy and reporting in
Exercise (TESTEX) tool.

Results Fifteen studies (five RCTs, seven non-RCTs and three CTs with healthy subjects as controls) met the inclusion criteria
and were assessed. Among the studies selected, two focused on canoa kayak, one on stand-up paddle, two on surfing, two
on sailing activity, and eight on dragon boat padding. The median TESTEX score for study quality and reporting was 6/15,
i.e., “very low” (range 5-8). Based on the qualitative analysis, the few individual studies that could be included reported
generally positive results, ranging from improvements in antioxidant action and cardiovascular function for dragon boating,
to beneficial effects on balance, postural control, and flexibility for on-water paddle board activities. Overall, outdoor water
sport interventions were associated to higher rates of adherence than conventional trainings.

Conclusions Very low to low quality evidence from a limited set of pilot studies seems to suggest beneficial effects of out-
door water sports for chronic disease populations. However, such preliminary findings need to be replicated through large,
high-quality RCTs to be conducted in target populations. Avenues of development, scoping directions and translational
perspectives for this specific research field are proposed and discussed.
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Introduction

Evidence is accumulating on the potential benefits of
outdoor sports in natural environments on physical and
mental wellbeing [1-3]. Overall, natural environments
are associated to multi-domain positive effects, which
seem to add to the benefits brought by physical activity.
Thompson et al. [2] confirmed such hypothesis in their
systematic review comparing the effects of indoor and out-
door activity programmes. The main effects reported by
subjects participating in outdoor sport activities ranged
from increased perception of health and vitality to reduced
tension, anger, and depression [3]. Social benefits [4, 5]
including increased participation, sense of community and
active citizenship [6, 7] were also demonstrated following
this type of activity. In this perspective, outdoor sports in
natural environments would provide participants with the
opportunity to pursue psychophysical health benefits and,
importantly, to connect with nature and peers [4-7].

A specific research line is, thus, shaping, with a focus
on outdoor blue spaces, defined by the European Commis-
sion project BlueHealth as “outdoor environments—either
natural or manmade—that prominently feature water and
are accessible to humans either proximally (being in, on,
or near water) or distally/virtually (being able to see, hear
or otherwise sense water)” (https://bluehealth2020.eu/)
[8]. In this context, the recreational and amateur practice
of outdoor water sport activities is increasing in popular-
ity, partly because many of these activities are long part of
the Olympic programme, or have been recently included
(e.g., surf in Tokyo 2021), or will be added in the next
Olympic appointment (e.g., kitesurf in Paris 2024).

Outdoor water sport activities incorporate the above-
mentioned benefits of exercising in outdoor environments
with those inherent to aquatic exercise. Regarding the
latter, in their recent systematic review on conventional
aquatic exercise for adults with chronic diseases [9], Fail
and colleagues reported improvements ranging from
small-moderate to large on several symptomatic and func-
tional outcome measures in patients with bone diseases
(pain, balance, flexibility, and strength), coronary artery
disease (strength and anthropometry), diabetes (balance
and quality of life), fibromyalgia (in balance and cardiores-
piratory fitness), hypertension (quality of life), multiple
sclerosis (quality of life and balance), Parkinson's disease
(pain, gait, cardiorespiratory fitness, and quality of life),
and stroke (quality of life). Such benefits, both physiologi-
cal and psychosocial, are provided by outdoor water sports
in a unique manner, providing a sense of group cohesion
with others, often teammates with the same competi-
tion objective, who share the same visual natural view
[4]. Needless to say, outdoor water sports exercise help
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participants overcome physical limitations, with the water
physically embracing them allowing to engage in physical
activity when land-based exercise may not be as feasible.

The synergistic combination of aquatic activities carried
out in outdoor environments with competitive goals associ-
ated is also gaining increasing attention in a translational
perspective for its therapeutic potential, especially in the
secondary and tertiary prevention of chronic disease-related
disability progress.

According to the Medical Subject Headings (MeSH) of
the National Library of Medicine (https://www.ncbi.nlm.
nih.gov/mesh/?term=chronic+disease), chronic diseases
are conditions that have one or more of the following char-
acteristics: they are permanent, leave residual disability, are
caused by non-reversible pathological alterations, require
special training of the patient for rehabilitation, or may be
expected to require a long period of supervision, observa-
tion, or care. For epidemiological studies the term ‘chronic
disease’ often includes heart diseases, cancer, diabetes (dia-
betes mellitus, type 2), stroke and other chronic neurologi-
cal conditions including Parkinson’s disease and multiple
sclerosis. For these selected populations, outdoor water
sports activities may represent non-conventional and appeal-
ing strategies to prevent reinjury or recurrence, potentially
contributing to return people to their original health or to
regain as much function as possible, and prevent long-term
problems, as well. Engaging in team sports activities as is
the case of many outdoor water activities like, among oth-
ers, kayaking and dragon boating, can also facilitate social
participation, support from and aggregation with the team-
mates, who share common challenges and understanding of
the main issues of living with chronic conditions. According
to the 2007 qualitative study by Sabiston and colleagues
in breast cancer survivors [10], experiences as members
of dragon boat teams provided “opportunities to (re)gain a
sense of personal control, develop new identities as athletes,
and overcome physical challenges.” Accordingly, evidence
from other survey-based qualitative studies and the only
available narrative review on the topic revealed significant
benefit on psychological distress and quality of life follow-
ing water sports such as sailing, kayaking and dragon boat
in cancer survivors [10-12]. The choice of a natural envi-
ronment such as a blue/green gym may represent an added
value and an enjoyable alternative to the conventional forms
of indoor exercise.

Despite the promising effects emerging for outdoor water
sport activities as novel approaches to prevent and manage
disability secondary to chronic disease, to the best of our
knowledge no critical appraisal of the potential size and
scope of the extant literature on the topic has been carried
out so far. This seems a necessary step in the perspective
to provide sports professionals, clinicians, and patients
with a detailed and unbiased account of the translational
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opportunities that might be offered by these relatively novel
activities. However, it should also be pointed out that much
of the available literature consists of qualitative studies
where patients were generally interviewed about their per-
sonal experience and subjective feelings towards the activity.
While patient’s point of view is undoubtedly the priority,
gathering information about the objective effects (i.e., on
gait, cardiorespiratory performance, muscle strength, bal-
ance, etc.) of outdoor water sports is also a worth endeavour.

Based on the above background and rationale, we planned
a critical scoping review of the available evidence. By the
present knowledge synthesis, we specifically aimed at (1)
appraising the health effects of outdoor water sport activi-
ties for chronic disease populations; (2) identifying potential
gaps and future avenues of development for this emerging
research field.

Methods
Study design and search strategy

The 2018 Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guidelines (PRISMA) extension for
scoping reviews was followed [13], and the study protocol
was registered in the International Prospective Register of
Systematic Reviews (PROSPERO) (May 2021), with the
registration number CRD42021246993. A literature search
was conducted over the following databases: PubMed
(including MEDLINE), Physiotherapy Evidence Database
(PEDro) and Scopus. All the search terms and filters were
adapted to each database that was searched from the earliest
record up to December 31, 2021. A detailed search strategy
with the keywords used can be found in the Supplementary
file 1. Reference lists from all included studies and any the-
matic reviews on this field were screened to identify further
pertinent articles.

Eligibility criteria

Studies were included if they met the following inclusion cri-
teria based on the PICO model [14] (i) population: persons
affected by chronic diseases [15] including heart diseases, can-
cer, diabetes (diabetes mellitus, type 2), congenital disabilities,
mental health, stroke and other chronic neurological conditions
such as, but not limited to, Parkinson’s disease and multiple
sclerosis; (ii) intervention: studies employing mid- to long-
term outdoor water sport continuous programmes (defined
as >4 weeks with a frequency of at least one session/week);
(iii) comparisons: presence of at least one comparison/control
group of patients with the same condition or, alternatively, at
least a control group of healthy subjects; (iv) outcomes: analy-
ses of validated and quantitative outcome measures relating to

quality of life, mobility, gait and overall functioning, balance,
fitness and cardiorespiratory performance, muscle strength,
hematic determinations, and psychosocial functioning; (v) only
randomized controlled trials (RCTs), non-randomized con-
trolled trials (non-RCTs) with at least a patient control group,
non-randomized controlled trials having healthy participants
as control subjects were considered for inclusion. Abstracts,
conference papers, case reports, case—control studies, observa-
tional trials with only one intervention group, review articles
or studies which did not include a comparative/control group
were excluded. Studies were also excluded if the full text was
in a language other than English.

Study selection, data extraction, data synthesis
and quality assessment

Titles and abstracts of selected articles were independently
evaluated by two authors (LC and MM). Duplicates and
records outside the scope of the study were removed at the
preliminary stage of the screening. Eligible studies were
included based on the information reported in their full texts.
Any disagreement between the two authors was resolved by
mutual discussion to reach consensus. In case of irrecon-
cilable controversy, the opinion of a third author (PB) was
sought. A predefined data extraction form was filled by the
two authors (LC and MM) independently, containing infor-
mation on the author/s’ name/s, publication year and coun-
try, study design, population characteristics, demograph-
ics, description of the specific outdoor water sport activity
and program features, main outcomes and findings, drop-
out/adherence data and quality score of the study. To this
regard, the total quality score for each study was calculated
by employing the Tool for the assEssment of Study qualiTy
and reporting in Exercise (TESTEX) tool [16]. The TES-
TEX scale uses 12 criteria (e.g., eligibility criteria speci-
fied, randomization specified, allocation concealment, etc.),
with some criteria having more than one possible point, for
a maximum score of 15 points (5 points for study quality
and 10 points for reporting), and a total score ranging from
one to 15 points (a higher score corresponds to a higher
methodological study quality). This instrument is considered
a useful and specific checklist for the assessment of study
quality and reporting in exercise training trials [16].

If not otherwise specified, values are expressed as
mean =+ standard deviation (SD).

Results
Search results and qualitative synthesis

The PRISMA flow chart showing the study selection process
is reported in Fig. 1.
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Fifteen studies met the inclusion criteria and were
included [17-31]: five RCTs [18, 19, 21-23], seven non-
RCTs [20, 25, 26, 28-31], and three CTs with healthy
control groups [17, 24, 27]. The 15 selected studies were
published between 2004 and 2021 and enrolled a total of
1045 individuals, comprising 280 men (26.8%) and 645
women (61.7%). In one study (120 subjects, 11.5%), gen-
der composition was not disclosed [25]. Of the 15 studies
selected, 2 focused on canoa kayak [17, 18] 1 on stand-up
paddle (SUP) [19], 2 on surfing [20, 21], 2 on sailing [22,
23], and 8 on dragon boat padding [24-31]. Three stud-
ies were conducted in people affected by mental health
disorders [21-23], seven in cancer survivors (among
these, six studies focused on women with breast cancer,
BC) [25-31], one study in patients with cardiac and non-
cardiac transplants [24], one in children with congenital

disabilities [20], two studies in persons with neurological
diseases, such as spinal cord injury (SCI) [19] and Parkin-
son’s disease, PD [18], while one enrolled healthy older
adults [19]. The median TESTEX score for study qual-
ity and reporting was 6/15 (range 5-8), indicating “very
low” to “low” methodological quality of the studies. This
was predominantly due to the following TESTEX criteria:
lack of randomization specified, allocation concealment,
‘intention-to-treat’ analysis, point measures and measures
of variability for all reported outcome measures and rela-
tive exercise intensity remained constant.

No meta-analyses could be performed because none of
the five RCTs retrieved [18, 19, 21-23] shared data on
at least one similar outcome achieved from comparable
populations.

Table 1 summarizes the main characteristics and find-
ings of the included studies.

Records removed as duplicates

(n=196)

Records removed for title and abstract

(n="703)

Full-text articles excluded, with reasons:
Absence of a comparison group (n = 29)
Absence of validated and quantitative outcome

measures (e.g., only interviews; n = 31)
Studies did not employ an outdoor water sport
continuous programme (e.g., > 4 weeks with a
frequency of at least one session/week; n = 7)
Absence of pre-post intervention analyses (n = 1)
Only study protocol (n=1)

Fig. 1 PRISMA flow chart for the study selection
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Kayaking, stand-up paddle and surfing

Two studies, one CT with healthy control group [17] and
one RCT [18], examined the effects of kayak training per-
formed in open sea. The study by Grigorenko et al. [17]
(TESTEX score 5/15) compared the effects of a kayaking
program carried out by persons with SCI and by healthy
controls on balance control. Data showed a significant
yet slight decrease in sagittal body sway (i.e., reduced
median frequency of the acceleration of the center of
pressure on the sagittal plane) in persons with SCI [17].
Likewise, the RCT by Shujaat et al. [18] (TESTEX score
8/15), which examined the axial rigidity and bed mobil-
ity in people with PD, reported slight but significantly
larger improvements in truck rotation (e.g., cervical spine
left rotation + 14.3 vs. + 8.42; cervical spine right rota-
tion + 13.58 vs. 4+ 8.46) and axial rigidity (e.g., MPAS III
bed mobility +2.88 vs. +2.63) following a kayak training
program compared with a general exercise training. Bal-
ance performance was also the focus of the RCT by Osti
etal. [19] (TESTEX score 8/15), who showed the superi-
ority of an eight-week SUP seawater training compared to
a group-walking program of the same duration in reduc-
ing body sway amplitude, both anteroposterior and medi-
olateral in a population of older individuals. One non-
RCT and one RCT focused on surf therapy in children
affected by congenital disabilities [20] and in children and
adolescents diagnosed with mental health disorders [21],
respectively. Both studies reported beneficial effects of
surf therapy. In particular, the non-RCT by Clapham et al.
(TESTEX score 6/15) [20], who compared surf therapy
to unstructured pool-playgroup, showed moderate to large
effects on body strength, cardiorespiratory fitness, and
body composition, only in the participants who engaged
in the surf program [20]. The RCT by Pereira et al. (TES-
TEX score 8/15) [21] showed significant reductions in the
total emotional and behavioural problems, and a signifi-
cant increase of youth pro-social behaviour and quality
of life only in those children and adolescents with mental
health disorders who had participated in surfing activities
compared to the waiting list group.

Sailing

Two RTCs [22, 23] from the same research group and car-
ried out in the same sample of participants examined the
effects of a sailing program for adults with severe men-
tal health disorders. Self-efficacy and social functioning
were found significantly improved in the training group
compared to the waiting list group. The TESTEX score
for these studies was 7/15.

Dragon boat padding

Eight studies (six non-RCTs and two CTs with healthy con-
trol groups) examined the effects of dragon boat padding
for chronic disease population [24-31]. Among these, six
investigations focused on women with BC [26-31], and one
non-RTC on survivors of different types of cancer [25]. The
shared outcomes analysed within these trials included blood
variables (e.g., oxidative system parameters, cytokines) [26,
29], hemodynamic and functional cardiovascular parameters
(e.g., ejection fraction, echocardiographic variables, aero-
bic capacity) [27, 30], body composition and quality of life
[25, 31]. Based on the data from two non-RCTs [26, 29],
dragon boat paddling programs were associated to decreased
values of reactive oxygen species and increased values for
the antioxidant component of the systemic oxidative sta-
tus when compared to a non-active control group sampled
from the same population [26, 29]. The hemodynamic and
functional cardiovascular parameters were monitored in the
studies by Stefani et al. [27] and Galanti et al. [30]. In the
first study, two groups (BC survivors and healthy controls)
of dragon boat paddlers showed significantly improved dias-
tolic parameters after four years of competitive activity. This
was particularly evident in BC survivors (atrial peak: from
68.5+15.1 cm/s to 50+ 14.1 cm/s; ejection velocity: from
9.3+2 cm/s to 11.89+ 1.7 cm/s). In the non-RCT by Galanti
et al. [30], dragon boat competitive training was found as
effective as conventional exercise prescriptions on cardiac
global longitudinal strain (GLS), which is a newly emerg-
ing predictor of cardiovascular outcomes. Regarding qual-
ity of life, the non-RCT by Iacorossi et al. [31] compared
two groups of women with BC, one involved in a dragon
boat program and one in other forms of physical exercise,
showed that women who participated in dragon boat rac-
ing had more positive clinical and quality of life outcomes
than did the women who did not participate in that sporting
activity. Additionally, in the non-RCT by Carter et al. [25]
carried out among survivors from different types of cancer,
compared to walkers, dragon boat paddlers showed greater
team cohesion, training adherence/attendance, and increased
upper-body strength. Finally, the CT with healthy control
group by Warburton et al. [24], compared the effects of a
ten-week dragon boat training program on patients with car-
diac and non-cardiac transplants and on a group of healthy
subjects. The main finding of the study was that patients
with transplants, regardless of transplant type, and sedentary
control subjects experienced significant increases in aerobic
fitness after 10 weeks of dragon boat training. However, the
magnitude of improvement in aerobic fitness depended on
the transplant type, with patients who underwent cardiac
transplant experiencing greater changes in response to the
training program than patients with noncardiac transplant
(e.g., maximal aerobic power+ 18% in cardiac transplants
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vs. + 8% in non-cardiac transplants). The TESTEX scores
for all the studies on dragon boat padding proved “very low”
(median 5/15).

Discussion

The main goal of the present scoping review was to prelimi-
narily examine the health-related, translational potential of
outdoor water sport activities on outcome measures relat-
ing to quality of life, mobility, gait and overall functioning,
balance, fitness and cardiorespiratory performance, muscle
strength, hematic determinations, and psychosocial function-
ing in people with chronic diseases. Additionally, by means
of a scoping review we aimed at assessing the potential size,
scope and quality of the available literature on the topic as
well as identifying directions for upcoming research.

Overall, this review revealed that the majority of the
relatively few studies that could be here included portray
outdoor water sport activities as highly enjoyable and poten-
tially useful to attain health benefits in populations with
chronic diseases. According to these reports, positive effects
seem to involve not only the functional and physiological
domains, but also the social and psychological wellbeing
and, consequently, the participants’ quality of life.

That being said, the body of knowledge accumulated so
far on the topic is too limited in its width, reach and meth-
odological robustness to draw substantial inference on the
utility of outdoor water sports in a translational perspec-
tive. Of the initial set of potentially eligible articles (n=284),
most of them were excluded due to the absence of a com-
parison group and/or the absence of validated and quantita-
tive outcome measures (n =60 studies). Only one third of
the included studies (5 out of 15) had a RCT design, which
heavily limits our ability to draw causal inferences on the
effectiveness of the interventions tested in the individual
studies. While this weakness seems to apply to the range of
water-based interventions here reviewed, this may not be the
case for dragon boat training, which has been investigated
more frequently (8 studies out of 15), particularly in BC
survivors. In this specific population, the findings seem to
match among the different investigations, generally pointing
toward beneficial effect of this activity, even though also for
this activity more robust research is warranted.

The potential reasons for the relatively more frequent
employment of dragon boat training in a translational per-
spective for this chronically diseased population may relate
to the specific paddling technique, which involves rhyth-
mic and cyclic movements of the shoulder girdle and upper
limbs, which have been reported to resemble a natural lymph
drainage, favouring the prevention of lymphedema, and mak-
ing this activity suitable to this population [31]. In conjunc-
tion with this mechanical effect, this type of group-based
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water sport allows several social and emotional interactions,
which in turn can contribute to influence quality of life of the
participants in a positive manner [32]. This is particularly
relevant to women with BC, who must cope with the dis-
ease-related distress: participants can find the support they
need from one another to face common challenges [32, 33].

Relatedly, a potentially relevant effect of dragon boat-
ing for, but not limited to, this population is the long-term
improvements in the oxidative status, as shown by the lower
reactive oxygen species that could be traced in those indi-
viduals participating in this activity [26, 29]. Some authors
attributed such effect to the increased formation of super-
oxide dismutase and glutathione peroxidase and, overall, of
antioxidant enzyme activity [34, 35]. In this line, another
potentially relevant effect observed following dragon boat-
ing was that on cardiac haemodynamic function [24, 27,
30] especially if considering the key-role played by regu-
lar exercise in the attenuation of cancer treatment-related
side effects as well [36]. Indeed, data from animal models
showed specific cardioprotective effects of various aerobic
exercise programs prior to, during and after multiple cycles
of anthracycline doxorubicin treatment, thus mitigating dox-
orubicin-induced cardiac injuries and dysfunctions [37, 38].

When analysing the findings of the studies that focused
on the effects of paddle board sports, balance and flexibility
emerged as the functional variables most positively impacted
[17-20]. In their study, Osti and colleagues [19] concluded
that those activities challenging body balance should be
considered as useful and appropriate approaches to improve
postural stability in older adults. The possible mechanism
by which improvements in these functions can be achieved
would relate to the modulation of spinal and cortico-spi-
nal circuitry, resulting in improved postural control, and
increased strength and neuromuscular properties of the core
and lower limb muscles [19]. In this line, on-water paddle
board exercise may prove of utility to fragile individuals at
an increased risk of falls such as neurological and rheuma-
tological populations as well as obese/overweight people
and populations diagnosed with peripheral vascular diseases.
As this activity and, in general, most of the outdoor water
sport interventions here reviewed were associated to higher
rates of adherence than conventional trainings, administering
these approaches may prove of relevance for diseased popu-
lations who, more than others, need continued participation
in training programmes. The significantly higher compliance
of outdoor water sports might be at least partially explained
by the inherent characteristics of these unconventional forms
of exercise, which combine physical activity carried out in
an outdoor aquatic environment (also known as blue exer-
cise) with the specific demands, both technical and moti-
vational, of sports competitions. In this regard, it has been
pointed out that the competitive engagement offered by these
activities can provide participants burdened by living with
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chronic conditions with new identities as athletes [10]. Such
new status along with the role of teammate represent per se
strong motivations to stick to the training schedule, which in
turn would allow to work on and possibly overcome physical
challenges. Overall, these factors would interact and work
together making outdoor water sport exercise a promising
approach in the prevention of disease-related disability pro-
gress, as well as reinjury or recurrence (Table 1).

However, it should be reiterated that the findings gener-
ated by the present review cannot be generalized straighta-
way as the validity of the results is threatened by the number
of methodological gaps and weaknesses still suffered by this
literature.

Limitations

Despite a comprehensive search strategy, the findings of
the present scoping review are weakened by the paucity of
available data on outdoor water sports in chronic diseases,
preventing data aggregation and pooling into quantitative
estimates. More research consisting of adequately powered
RCTs with common quantitative outcomes is needed to fill
the gaps in this literature and enhance our understanding of
the translational potential of outdoor water sports.

Another limitation of the review relates to the high heter-
ogeneity of the outdoor water sports that have been here con-
sidered. Indeed, the reviewed activities differ largely from
a biomechanical and metabolic point of view, and would
have deserved separate analyses, which were prevented by
the limited data available. Moreover, future studies will
have to test the effects of outdoor water sports in specific
and homogeneous populations living with chronic diseases
(e.g., cancer survivors or people with chronic neurological
or muscular or rheumatic conditions, etc.), which could not
be accomplished by the present review.

Finally, due to the overall low studies quality and report-
ing (median TESTEX score 6), cautious interpretation of
the studies’ findings is recommended, particularly for those
studies showing a high risk of bias (TESTEX score: 5/15)
[17, 20, 24-31].

Conclusions and scoping directions
for future research

Based on preliminary evidence of generally low quality from
small-sized, exploratory pilot studies, outdoor water sports
may hold some relevance to mitigate symptoms in frail,
chronically diseased populations. However, the generally
positive effects of these non-conventional activities on the
clinical, functional, and psychosocial domains are worthy
of further scrutiny through upcoming RCTs also looking
into the cost-effectiveness issue of these interventions. In

the perspective of providing scoping directions and future
avenues of development for this emerging research field,
upcoming studies will need to consider a) increasing the
number of subjects studied for each specific disease; b)
sparing no efforts in the planning of more robust trials that
take important methodological steps, such as randomiza-
tion, allocation concealment and ‘intention-to-treat” analy-
sis, into proper account; c¢) extending the range of outdoor
water sports proposed to chronically diseased populations;
d) identifying further diseased population who may benefit
from outdoor water sports; €) converging on a shared set of
health outcomes and endpoints of treatment when assessing
the acute and chronic effects as well as the potential con-
traindications of outdoor water sport interventions in natural
environments.

The prospective accumulation of trials that look deeper
into causality and dose—response of the administered inter-
ventions will likely enhance the translational usability and
practical relevance of outdoor water sports.
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