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A B S T R A C T

Introduction: There is growing support for nature-based activities as potential effective interventions for 
depression. Randomized control trials (RCTs) to determine outdoor swimming benefits are needed. To inform the 
design of a full-scale trial, this feasibility study examines (1) participant recruitment, intervention and study 
engagement, (2) intervention and study safety, (3) participant experience and acceptability, (4) between-group 
mean difference estimates on measures of depression (primary clinical outcome), anxiety, wellbeing, mindful
ness, self-compassion, health related quality of life and clinical resource use.
Methods: Participants with mild to moderate symptoms of depression were recruited and randomised to an 8-ses
sion outdoor swimming course plus usual care or usual care only. Swimming courses took place in three loca
tions. Participants completed online or paper surveys at baseline (T0), immediately after the intervention (T1, 8 
weeks post-randomisation) and follow up 8 weeks later (T2, 16 weeks post-randomisation). Serious adverse 
events were recorded. Qualitative data were collected to explore participant, coach and social prescriber 
experiences.
Results: 87 participants (99 % target) were recruited. 79 % (95 % CI: 61 %–88 %) of the outdoor swimming arm 
completed the intervention (4+ sessions out of 8). Two unrelated serious adverse events occurred during the 
trial. Participants’ experience was positive and identified five themes for future study design: Accessibility, 
Belonging, Facing challenges with support, Benefiting and enjoyment and Clarity of information. Overall data 
completeness at all time points (including withdrawals and drop-outs) was high (85 %). There were between- 
group differences in favour of the intervention arm with medium to large effects across all measures.
Conclusions: It is feasible to conduct a large-scale RCT to determine if an outdoor swimming course (in addition to 
usual care) can reduce symptoms of depression and is good value for money when compared to usual care alone.

1. Introduction

Globally, depression has a lifetime prevalence of 10.8 % (Lim et al., 
2018). The total annual cost of mental ill health in the UK is at least 
£117.9 billion (McDaid & Park, 2022). These costs continue to grow 

nationally and globally (Santomauro et al., 2021).
Treatment guidelines recommend a range of psychological therapies, 

medications and physical activities as evidence-based interventions for 
depression (Guideline Development Panel for the Treatment of 
Depressive Disorders, 2019; NICE, 2022). However, outcomes from 
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these interventions are disappointing (Ormel et al., 2022). Psychological 
therapy and medications have modest recovery rates (45–50 %) 
(Gartlehner et al., 2017) potentially exacerbated by poor rates of 
engagement/adherence (Gartlehner et al., 2008; NHS Digital, 2024). 
The evidence for exercise as a treatment for depression is well estab
lished (Babyak et al., 2000). However, only 70 % of males and 59 % of 
females achieve UK recommended levels of physical activity (150 min of 
moderate activity or 75 min of vigorous activity per week, NHS (2023)).

There is growing evidence that access to the natural environment 
(green and blue spaces) is linked to improved mental health outcomes 
(Haywood et al., 2024; MIND, 2013). However, not all types of green 
and blue exercise equally engage all people, for instance, due to acces
sibility, injury or interest in the activity (Garside et al., 2020). 
Non-medical, community and social activities are being highlighted as 
an alternative way to help people improve their health and wellbeing 
(Husk et al., 2020; Loftus et al., 2017). Social prescribing, when 
healthcare workers link or signpost patients and service users to 
community-based services, is a key component of the NHS England Long 
Term Plan (NHS, 2025). Understanding which nature-based and exer
cise interventions works best for whom, however, will be key to the 
success of this approach (Garside et al., 2020).

The popularity of open water swimming, as a form of blue exercise, is 
growing (Sport England, 2024) with many reporting transformative 
experiences and a greater connection to nature (Denton & Aranda, 
2020) as well as benefits to mental health (Burlingham et al., 2022; 
Denton & Aranda, 2020; Massey et al., 2020, 2022). However, a rand
omised controlled trial (RCT), considered the gold standard in health 
research (Jones & Podolsky, 2015), has yet to be undertaken in order to 
determine clinical and cost effectiveness and safety, as outdoor swim
ming can be hazardous (Tipton et al., 2017, 2022).

Before conducting a full-scale RCT several feasibility questions need 
addressing. In this study, an 8-session outdoor swimming course, offered 
in addition to usual care, was compared to usual care only in adults who 
have mild to moderate depression. The primary aim was to assess the 
feasibility of conducting an RCT by assessing recruitment rates and the 
avenues through which we could recruit, intervention attendance, 
retention, data completion, safety, participant acceptability and expe
rience, and to evaluate clinical and economic measures in preparation 
for a full-scale trial. This study also aimed to explore the trial experience 
for participants, referrers and, swim coach teams with the aim of iden
tifying potential improvements to the design of a full-scale trial.

2. Methods

2.1. Design

This was a parallel-group, pragmatic, feasibility RCT with 1:1 allo
cation to an 8-session outdoor swimming course at one of three different 
swim locations (North Devon [coastal], Worcestershire [lake], London 
[lido]) plus usual care or usual care only. Participants completed online 
or paper surveys at baseline (T0), immediately after the intervention 
(T1, 8 weeks post-randomisation) and follow up 8 weeks later (T2, 16 
weeks post-randomisation).

2.2. Participants

Individuals were eligible for the study if they: i) were aged 18 years 
and above; ii) able to give informed consent; iii) had mild to moderate 
severity depression; as determined by the 9-question patient health 
questionnaire (Kroenke et al., 2001) ([PHQ-9] scores 5–19 inclusive); 
iv) had a self-reported ability to swim a minimum distance in a heated 
pool depending on the location as follows: sea (50 m); lake (25 m); and 
no swimming experience was required for the outdoor unheated 
swimming pool (lido).

Exclusion criteria were: i) Risk of suicide (as determined by 
screening questions and further interview by psychiatrists who were 

part of the research team (AB, RC), or recent suicidal intent or attempts, 
or self-harm requiring medical treatment; ii) Other mental health 
problems to a severe degree determined following interview with a 
psychiatrists from the trial team (AB, RC); iii) not able to speak English 
to a level that would enable participants to understand safety in
structions; iv) History of significant cardiac abnormalities (e.g., ischae
mic heart disease/angina and congestive heart failure); v) Immediate 
(first degree) relative history of cardiac events (GP consultation and/or 
echocardiogram was required for inclusion); vi) Respiratory conditions 
triggered by cold such as poorly controlled exercise-induced asthma; vii) 
Cold water urticaria (a skin reaction to cold that appears within minutes 
after cold exposure); viii) Non-freezing cold injuries/Raynaud’s (unless 
able to control risk e.g. using neoprene gloves).

Participants who did not meet eligibility criteria at the baseline 
assessment were referred to social prescribers to be offered alternative 
activities.

2.3. Measures

All measures were completed using an online survey (Qualtrics, 
https://www.qualtrics.com), the link was e-mailed to participants by 
the blinded research assistant. Demographic information collected was 
age, gender, gender identity, sexual orientation, ethnicity (collected 
using the Office for National Statistics in the UK categorisation (Office 
for National Statistics, 2023)), first language, religion, education level, 
marital status, disability status, whether have dependents, carer status, 
household income, swimming ability and BMI.

2.3.1. Primary feasibility measures
Recruitment: The number of people recruited weekly was recorded.
Retention: Retention was reported as the number and percentage 

(with 95 % confidence intervals) of people who completed the surveys at 
T0, T1 and T2. Intervention completion was recorded as the number and 
percentage (with 95 % confidence Intervals) of participants attending at 
least 4 of the 8 swim sessions (using the same definition of intervention 
completion as group based interventions such as Mindfulness-Based 
Cognitive Therapy research (Kuyken et al., 2015; Kuyken et al., 2016). 
Data completeness (%) for the outcome measures was also established.

2.3.2. Safety
Serious adverse events were recorded in line with Health Research 

Authority (England) guidelines and judged by an independent clinical 
monitor as study related or study unrelated. Adverse events (events that 
caused physical discomfort, but not requiring additional health care) 
were also logged and described as being study related or unrelated.

2.3.3. Secondary feasibility measures
Experiences of participants, social prescribers and swim coach 

team: Qualitative data was collected using evaluation questionnaires for 
participants at T1 and T2 and focus groups with participants, social 
prescribers, researchers involved in screening appointments and swim 
coaching teams. The data was analysed thematically to better under
stand facilitators and barriers to participation.

Clinical measures: Standardised and validated measures of 
depression symptom severity (Patient Health Questionnaire-9, PHQ-9 
(Kroenke et al., 2001)), anxiety severity (Generalised Anxiety 
Disorder-7, GAD-7 (Spitzer et al., 2006)) and wellbeing (Short Warwick 
Edinburgh Wellbeing Scale, SWEMWBS (Stewart-Brown et al., 2011)) 
were administered at T0, T1 and T2.

Potential mechanistic measures: In addition, validated scales that 
may support potential mechanisms were included at T0, T1 and T2. 
These include connectedness to nature (Mayer & Frantz, 2004), mind
fulness (Five Facet Mindfulness Questionnaire, FFMQ-15 (Baer et al., 
2022; Gu et al., 2016)) and self-compassion (Self-compassion 
Sussex-Oxford Compassion for Self-Scale, SOCS-S (Gu et al., 2020)) and 
loneliness (Hughes et al., 2004; Office for National Statistics, 2018).
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Health economic measures: Health-related quality of life (HRQoL) 
was assessed at T0, T1 and T2 using the EuroQoL EQ-5D-5L (Herdman 
et al., 2011) and Recovering Quality of Life-10 (ReQoL-10)instruments 
(Keetharuth et al., 2021). From those, quality-adjusted life years 
(QALYs) were calculated. Resource use data on all health and social care 
services and medications were collected from participants using a 
modified version of the Clinical Service Receipt Inventory (CSRI). A 
modified version of the Institute of Medical Technology Assessment 
(i-MTA) Productivity Cost Questionnaire (iPCQ) (Bouwmans et al., 
2015) was used to capture the impact of mental health on employment 
and unpaid work (e.g. household chores). Both questionnaires were 
completed at T0 (with reference to the prior three months), T1, and T2. 
Bespoke form/logs were completed by swim coaches and link workers to 
identify swimming course-related resource use (treatment arm only and 
for the duration of the course only), including session duration, travel 
time to the venue, time devoted to preparation for the sessions, and time 
spent in training/supervision. All resource use questionnaires were 
co-designed with Patient and Public Involvement (PPI) input.

Intervention evaluation measures and tools: The qualitative data 
were collected using evaluation questionnaires and online focus groups. 
Questions and topic areas were informed by discussions with the trial 
lived experience and PPI team to improve understanding of the experi
ence of the trial from a participant perspective.

2.4. Procedure

This trial received ethical approval through the NHS Research Ethics 
Service (22/LO/0268, IRAS 309748) prior to starting recruitment. The 
trial was pre-registered (ISRCTN 90851983) on 19/05/2022 and the 
protocol submitted for peer review (01/09/2022) before the end of 
recruitment (04/09/2022) and subsequently published (Massey et al., 
2023). One substantial amendment was made after this date to clarify 
the wording of the health economic questions (13/09/2022) that did not 
impact the feasibility questions.

In accordance with Mellor et al. (2021), progression of the feasibility 
to a full-scale RCT will be guided by the criteria for success stated in the 
protocol (Massey et al., 2023) and provided below: 

• 80 % trial retention at post intervention (T1) for completion of the 
primary outcome (PHQ-9, Kroenke et al., 2001)

• 80 % intervention participants attending four or more swim sessions
• 80 % data completeness
• Collection of data on the experience of participation from at least 20 

% of participants in the intervention arm
• Feedback indicates that taking part in this study was a positive 

experience for participants, referrers and swim coaching teams.

Participants with mild to moderate depression symptoms (PHQ 9 
scores of between 5 and 19) were recruited through social prescribing 
services close to each location and self-referral (via social media, pri
mary care center posters, or word-of-mouth). No payment was offered, 
but reasonable travel costs were reimbursed. Participants received study 
information via a leaflet, gave written informed consent, and completed 
a health history questionnaire. Eligibility was clarified through a tele
phone call with a research team member. If additional physical health 
investigations were needed, information was requested from partici
pants’ GP.

Eligible participants completed the baseline assessment survey on
line, on paper, or via telephone with a research assistant (RA) based on 
their preference. Participants were then randomised to either the swim 
and usual care or usual care only arm using the Sealed Envelope™ on
line service (Sealed Envelope Ltd). The trial statistician set up and tested 
the randomisation procedure which used block randomisation with 
randomly varying block sizes of 2 and 4, stratified by location and with 
1:1 allocation ratio. The statistician was not involved in further aspects 
of the trial process. One of the Co-CIs (HM) used the online service to 

randomise participants. The automated service revealed assignment to 
either the swim course intervention plus usual care or usual care only 
arm. Intervention participants received swim course details and, where 
possible, support from social prescribers. They completed 8 outdoor 
swimming sessions before T2. All participants were advised to continue 
usual care and complete surveys at T1 and T2. Weekly follow-up for one 
month occurred for incomplete assessments.

Intervention group participants received an evaluation questionnaire 
at the end of the swim course (T1) for feedback. All participants received 
an evaluation form at the end of the follow-up period (T2) for trial 
experience feedback and were invited to focus groups for more in-depth 
understanding. Nine sessions were offered: two for intervention partic
ipants at each location and three for controls. Focus groups were also 
held with social prescribers, researchers, and swim coaching teams after 
recruitment and swim course completion.

2.4.1. Intervention
Intervention participants were contacted by swimming coaches for 

additional information and questions before the 8-session outdoor 
swimming course. Courses were held at three locations in England: 
coastal (North Devon), lake (Worcestershire), and lido (London). The 
course included 8 1-h sessions, during which participants continued 
with usual care. Groups were exclusively for research study participants 
and not open to the public. Two locations (North Devon and Worces
tershire) each delivered one session per week over eight weeks. A third 
location, London, delivered two sessions per week over four weeks. This 
allowed acceptability of different session frequencies to be evaluated 
through participant feedback in preparation for a definitive trial.

2.4.1.1. Course structure. The courses focused on the safe enjoyment of 
the water rather than expert swimming. Participants were supported by 
trained outdoor swimming coaches and lifeguards and gave consent for 
the research team to share medical conditions, swim experience, and 
emergency contact details with coaches. Coaches contacted participants 
before each session, met them at the facilities, and walked them through 
procedures.

Course staff, qualified in basic life support, lifeguarding, and mental 
health first aid, supervised all swimmers during the sessions and closely 
monitored participants for adverse responses. Each location performed 
and reviewed risk assessments before each session. Sessions were post
poned if conditions were unsafe. Swim coaches kept attendance registers 
at each session and supported participants to find or form groups for safe 
swimming after course completion.

Each location ran two intervention courses with a maximum capacity 
of 8 participants per course. Swim coaches were given the following 
course structure to follow (i): welcome and introductions; (ii) informa
tion on what participants should bring with them, hazard identification 
and mitigation, weather and water conditions, entry into water, cold 
shock, floating and self rescue; (iii) a short safety briefing with a risk 
assessment, warm-up activities and an introduction to the weekly ac
tivity; (iv) gradual immersion in the water; (v) a group activity such as 
synchronised swimming moves; (vi) an optional period for individual 
exploration in the water.

In water duration was between 10 and 30 min and water tempera
tures varied between 13 and 22 ◦C. Participants were free to wear 
wetsuits if they chose and to exit the water at any point. After the water- 
based activities, participants dressed and rewarmed, with swim coaches 
checking in.

2.4.2. Usual care
The usual care arm served as the control. Usual care was unrestricted 

and could include, for example antidepressant medication, talking 
therapies or socially prescribed activities. Participants in the usual care 
arm were offered the outdoor swimming course after the trial to reduce 
disappointment, attrition, and reporting bias, and was recommended by 

H. Massey et al.                                                                                                                                                                                                                                 Mental Health and Physical Activity 29 (2025) 100723 

3 



the PPI representatives.

2.5. Lived experience involvement

PPI was central to the initial design of the study. This included 
consulting a PPI group comprised of members who had previously 
participated in introductory swim courses, set up introductory swim 
courses for people with mental health difficulties, or have lived expe
rience of depression. Two PPI co-applicants (SC and SR) were invited to 
be members of the core study team. Once funded, a lived experience 
advisory panel (LEAP) group was established during the study period. 
These processes highlighted the participants’ journey through the study, 
particularly the importance of a swim course for the control group after 
the trial completion, developing the participant information sheets, and 
informing the recruitment strategy.

2.6. Data and statistical analysis

2.6.1. Sampling and monitoring
The sample size was based on Teare et al.’s (2014) recommendation 

for pilot studies, where a total of 35 completer participants were 
required per arm. To account for 20 % study drop-out, a total of 88 
participants was estimated, based on a previous single arm trial 
(Burlingham et al., 2022). In line with guidelines for feasibility studies, 
the study was not powered to detect between-group differences for any 
outcomes. A Trial Steering Committee provided oversight.

2.6.2. Recruitment and retention analysis
Recruitment and retention data were reported descriptively and 

means and confidence intervals of outcome measures at T0, T1 and T2 
were reported. Summary statistics (means, standard deviations, median, 
Interquartile range, counts or percentages) were provided for all de
mographics, quantitative outcomes and feasibility measures. Interven
tion adherence data recorded by swim coaches was analysed by an 
unblinded team member (HM).

2.6.3. Clinical outcomes
The statistician analysing the quantitative data (AMBJ) remained 

blinded until the quantitative data analysis was complete. Data were 
analysed using Stata version (16.1). Intervention adherence, accept
ability and completion was assessed based on attendance of participants 
at the swim sessions. Clinical outcomes were summarised for each trial 
arm at each time point. Effect sizes and 95 % confidence intervals were 
calculated for between-group mean differences (usual care vs usual care 
+ outdoor swimming intervention) at each follow-up time point (T1 and 
T2) using Cohen’s D. Cohen’s D can be interpreted as 0.2 = small, 0.5 =
medium and 0.8 = large effect sizes.

Clinical outcomes were modelled with linear mixed models (to allow 
for covariate adjustment), with random effects for individuals and fixed 
effects for treatment group, time and the group x time interaction with 
the baseline score and site entered as covariates. Parameter estimates 
with 95 % confidence intervals were calculated. There was no hypoth
esis testing.

2.6.4. Health economic analysis
Data completeness and summary statistics (means, standard de

viations, median, range, counts or percentages, 95 % Confidence In
tervals for mean differences, as applicable) were provided for all 
economic outcomes and summarised for each trial arm at each time 
point. For the two economic measures of HRQoL, i.e. the EQ-5D-5L and 
ReQoL-10 utility scores were calculated using validated algorithms 
(Herdman et al., 2011; Keetharuth et al., 2021; Clinical Service Receipt 
Inventory (CSRI); Bouwmans et al., 2015) for the intervention and the 
control groups, and QALYs derived. Resource use was reported by trial 
arm, stratified by resource type, with the mean, standard deviation, 
range and percentage of the sample reported for each arm that had at 

least one contact.

2.6.5. Qualitative analysis
Qualitative data from focus groups and evaluation forms were 

transcribed and analysed using thematic analysis (Braun & Clarke, 
2006) informed by a (critical) realist perspective to understand facili
tators and barriers of participation for each trial arm. Insights were 
gathered from participants, social prescribers, screening researchers, 
and swim coaching teams. Analysis was conducted by a researcher (HD) 
and an assistant (AJ) using NVivo, with critical feedback from research 
team members (HM, AB, RC, SR, SC, CS) to encourage reflection. 
Interview extracts were anonymized by numbering.

2.6.6. Primary outcome selection
Measurement completeness, participant feedback from evaluation 

forms, focus groups and interviews were used to inform the selection of 
the primary outcome measure for a full-scale trial, additional clinical 
measures and the health economic questionnaires.

3. Results

3.1. Recruitment

Participants were recruited between 20/05/2022 and 04/09/2022. 
We received 252 expressions of interest, and 87 (35 %) participants were 
recruited and randomised. Participants were recruited through social 
media adverts (65; 75 %); social prescribing teams or GP practice posters 
(12; 14 %); word-of-mouth (7; 8 %); news articles (2; 2 %); and the trial 
website (1; 1 %). Recruitment was open for a total of 8.3 weeks and an 
average of 10.5 participants were recruited each week. Fig. 1 represents 
the flow of participants through the study. Of the randomized partici
pants, the majority were female (73; 84 %), with 13 (15 %) identifying 
as male and 1 (1 %) non-binary. The mean age was 42.6 years. A full 
demographic profile, including breakdown by study arm, can be found 
in Table 1. There was good balance between the two groups.

Participants were randomised to either the intervention (n = 43) or 
control arm (n = 44). In North Devon, 13 participants were assigned to 
each arm. In Worcestershire, 15 were allocated to the intervention and 
14 to the control. In London, 15 participants received the intervention 
and 17 were assigned to the control arm.

3.2. Retention

Table 2 shows trial retention at T1 and T2 with 95 % CIs. Overall, 73 
(84 %; 95 % CI 74,91) participants were retained at T1 and 68 (78 %; 95 
% CI 68,86) at T2.

3.2.1. Data completeness for clinical and mechanistic measures
Tables A2.2 to A2.5 Supplementary document 3, summarises overall 

data completeness percentages, categorised by trial arm (intention-to- 
treat perspective), for site and clinical measures, at T0, T1 and T2. 
Among those still in the study at T1 and/or T2 (conditional percentage) 
there was 97 % data completeness conditional on recruitment and 
retention in the study. Participants’ response rates on all measures were 
generally very good ranging from 92 % to 100 % for clinical and 
mechanistic measures completed in full. Overall, there was 85 % data 
completeness which includes study drop-outs (this was above the 80 % 
target).

3.2.2. Data completeness for health economic measures
Tables A3.1 to A3.7 supplementary document 3 summarises data 

completeness percentages, categorised by trial arm (intention-to-treat 
perspective), for key health economics measures at T0, T1 and T2. 
Overall, trial participants’ response rates on key health economic mea
sures was good. Data completeness for the sample of recruited partici
pants over the whole duration of the study (unconditional percentage) 
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was about 84 % (exception being the 71 % response rate on the swim 
course-specific questions at post-treatment in the treatment arm). When 
restricting to participants who engaged with the trial questionnaires at 
each specific assessment (conditional percentage), data completeness 
ranged from 96 % to 98 % across all questions, with the only exception 
being 89 % on the swim course-specific questions at post-treatment in 
the treatment arm). This means that almost all participants who engaged 
with the trial questionnaires also answered the health economics ques
tions in full.

3.2.3. Retention
Swim coaches attendance records indicated that participants atten

ded a mean of 4.9 outdoor swimming sessions with 33/43 (79 %; 95 % 
CI 61 %,88 %) participants attending at least 4 sessions. At the London 
location 11 of the 15 participants completed the sessions 73 % (95 % CI: 
45 %,92 %), in Devon 12 of 13 participants completed the sessions 92 % 
(64 %,100 %) and in Worcestershire 10 of 15 participants completed the 
sessions 67 % (38 %,88 %).

3.3. Safety

Two serious adverse events (SAE) and four adverse events (AE) in the 
swimming intervention arm were recorded and no SAE or AEs were 
reported in the control arm.

All SAEs (pulmonary embolism resulting from a known medication 
side effect and found during a routine CT scan and back pain resulting 
from a bone spur that required surgery) were deemed unrelated to the 
intervention or study by the independent clinical monitor.

AEs included one participant feeling panicked when swimming out 
of their depth, another felt very anxious when they could not see the 
bottom. Another participant found immersion in the water resulted in 
painful and tingling fingers, the participant wore neoprene gloves 
thereafter and had no further reoccurrence of symptoms. The final AE 
related to an off-putting smell at one of the swim locations that the 
participant could smell for some time after leaving the location. No other 
swimmers or staff reported the smell as off putting.

3.4. Experiences of the trial

18 participants (20.6 %) joined focus groups providing information 
about their experiences of the trial and swim courses, meeting our 
criteria of at least 20 % participating in focus groups (Massey et al., 
2023).

Five themes were identified that described key aspects of participant 
experience: accessibility, belonging, facing challenges with support, 
benefiting and enjoyment, clarity of information. These are described in 
more detail in Denton et al. (2024). These findings suggest that partic
ipants did have positive experiences on the trial. Participants also 
indicated a preference for the eight sessions to be delivered on a weekly 
basis rather than twice per week. This allowed the intervention to 
become part of their routine and increased the likelihood of attending 
more sessions, even if they were away for a week.

3.5. Preliminary indicators of effectiveness

A descriptive summary of the measures, intention-to-treat effect es
timates and effect sizes at each follow-up time point.

3.5.1. Depression, anxiety and wellbeing and proposed mechanisms
Estimated effects (95 % CI) were used to indicate any signals of 

potential effect (Table 3 and supplementary document 3 Table A2.15). 
Between-group mean difference estimates for depression severity (PHQ- 
9), anxiety severity (GAD-7) and wellbeing (SWEMWEBS) all showed 
medium to large effects at T1 and T2 accompanied by Cohen’s d values 
in the range of 0.58–0.97 in favour of the intervention arm.

Between-group mean difference estimates for mindfulness (FFMQ- 
15), self-compassion (SCS-SF), connectedness to nature, and loneliness 
at T1 and T2 findings indicate moderate effects for mindfulness and a 
small effect for connectedness to nature in favour of the intervention 
arm. For self-compassion, a small effect at T1 and no effect at T2 was 
indicated in favour of the intervention arm. The loneliness scale indi
cated no effect at T1 or T2. Across the mechanisms and timepoints, 
Cohen’s d values ranged from 0.04 to 0.66 in favour of the intervention 
arm.

Fig. 1. CONSORT trial profile.
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3.5.2. Health economic outcomes
Table 4 presents descriptive statistics on HRQoL derived from the 

EQ-5D-5L and the ReQOL instruments, and the associated quality 
adjusted life years (QALYs).

3.5.2.1. Health-related quality of life and QALYs derived from the EQ-5D- 
5L. At baseline, there was a slight imbalance in average HRQoL between 
the two trial arms, with participants in the Swim group reporting higher 
mean quality of life (mean difference: 0.023; 95 % CI: [− 0.041; 0.088]). 
At post-treatment, perceived HRQoL in the intervention arm improved, 
on average, and remained stable at this higher level until follow-up. On 
the contrary, perceived mean HRQoL in the control group continued to 
deteriorate throughout the study, with mean differences between 
intervention and control arms of 0.103 (95 % CI: [− 0.006; 0.213]). Over 
the duration of the trial, the mean difference in QALYs accrued was 
0.045 (95 % CI: [0.008; 0.082]) in favour of the intervention arm.

3.5.2.2. Health-related quality of life and QALYs derived from the Re- 
QOL. Imbalance in baseline HRQoL was also captured by the Re-QOL 
instrument, with a baseline mean difference of 0.011 (95 % CI: 
[− 0.033, 0.055]) in favour of participants in the Swim group. At post- 
treatment, perceived HRQoL in the swim group slightly improved, on 
average, and then decreased again at a level slightly lower than baseline 
at the end of the study. However, overall fluctuations were quite small. 
HRQoL for the control group decreased throughout the study with the 
largest mean deterioration (mean difference: − 0.47; 95 % CI: [− 0.124, 
0.030]) occurring between 8 and 16 weeks follow up. Over the duration 

Table 1 
Demographic profile of participants.

Outdoor 
Swimming

Usual Care Total

Count % Count % Count %

Age:
Mean 46.3 ​ 46.2 ​ 46.2 ​
Minimum 22 ​ 23 ​ 22 ​
Maximum 74 ​ 73 ​ 74 ​

Gender:
Male 6 14 7 16 13 15
Female 37 86 36 82 73 84
Non-binary 0 0 1 2 1 1

Transgendera: 0 0 1 2 1 1
Yes 43 100 42 98 86 100
No ​ ​ ​ ​ ​ ​

Sexual orientation:
Bisexual 1 2 5 11 6 7
Heterosexual 38 88 35 80 73 84
Lesbian/Gay 1 2 2 5 3 3
Prefer not to say 3 7 2 5 5 6

Ethnicity:
African 2 5 0 0 2 2
Black British 1 2 0 0 1 1
Caribbean 1 2 0 0 1 1
Another Black Background 0 0 1 2 1 1
Asian British 1 2 0 0 1 1
Chinese 0 0 2 5 2 2
Indian 2 5 0 0 2 2
Another Asian Background 1 2 0 0 1 1
White British 31 72 34 77 65 75
White & Black African 0 0 1 2 1 1
White & Asian 1 2 0 0 1 1
White & Black Caribbean 1 2 0 0 1 1
Another White Background 2 5 5 11 7 8
Another Ethnic Group 0 0 1 2 1 1

First Language:
Arabic 1 2 0 0 1 1
Chinese 0 0 1 2 1 1
English 39 91 41 93 80 92
French 1 2 0 0 1 1
Italian 0 0 1 2 1 1
Portuguese 0 0 1 2 1 1
Punjabi 1 2 0 0 1 1

Religion:
Atheist/Agnostic 3 7 6 14 9 10
Buddhist 1 2 0 0 1 1
Christian 18 42 16 36 34 39
Hindu 1 2 0 0 1 1
Muslim 2 5 1 2 3 3
Sikh 1 2 0 0 1 1
Spiritual/Humanistic 2 5 3 7 5 6
No Religion 6 14 10 23 16 18
Other 0 0 3 7 3 3
Prefer not to say 8 19 5 11 13 15
Missing data 1 2 0 0 1 1

Marital status:
Cohabiting 5 12 4 9 9 10
Long term relationship 5 12 1 2 6 7
Married/Civil Partnership 16 37 18 41 34 39
Separated/divorced 2 5 1 2 3 3
Single 13 30 18 41 31 36
Windowed 1 2 1 2 2 2
Prefer not to say 1 2 1 2 2 2

Education level:
None 3 7 0 0 3 3
GCSE/O’levels 3 7 5 11 8 9
College/6th Form 10 23 11 25 21 24
University Degree 14 33 15 34 29 33
Masters/PhD 12 28 12 27 24 28
Prefer not to say 1 2 1 2 2 2

Disability status:

Table 1 (continued )

Outdoor 
Swimming 

Usual Care Total

Count % Count % Count %

No 34 79 32 73 66 76
Yes 9 21 11 25 20 23
Prefer not to say 0 0 1 2 1 1

Dependentsb:
Yes, 11 and under years old 7 58 12 80 19 70
Yes, 12–17 years old 4 33 5 33 9 33
Prefer not to say 1 8 0 0 1 4

Carer status:
Yes, Child/children u18 2 17 2 13 4 15
Yes, Child/Children 18+ 1 8 0 0 1 4
Yes, Other relative or partner 0 0 4 27 4 15
Yes, Combination children/ 

relative/partner
0 0 1 7 1 4

No 9 75 8 53 17 63

Household income:1
£16,000 7 16 9 20 16 8
£16,001-£30,000 2 5 13 30 15 17
£30,001-£40,000 7 16 5 11 12 14
£40,001-£50,000 5 12 3 7 8 9
£50,001-£60,000 2 5 2 5 4 5
£60,001-£70,000 4 9 2 5 6 7
£70,001-£80,000 3 7 1 2 4 5
£80,001-£90,000 2 5 1 2 3 3
£90,001-£120,000 0 0 3 7 3 3
£120,000+ 1 2 0 0 1 1
Prefer not to say 10 23 5 11 15 17

Swimming competence:
No experience 0 0 1 2 1 1
Some experience 4 9 1 2 5 6
Able to swim 39 91 42 95 81 93

Body Mass Index:
Mean 28.6 ​ 28.6 ​ 28.6 ​
Minimum 17.1 ​ 20.9 ​ 17.1 ​
Maximum 48.1 ​ 42.9 ​ 48.1 ​

a n = 86.
b n = 29.
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of the trial, the mean difference in QALYs accrued was 0.022 (95 % CI: 
[− 0.008; 0.052]) in favour of the intervention arm.

3.5.2.3. Health, swim course, and other resource use. Descriptive statis
tics for health and other resources used by trial participants, as well as 
resources linked to the provision of the intervention, are reported in 

Supplementary document 3 (Tables A3.8 to A3.15). Results indicate that 
the percentage of participants reporting use of depression-specific 
therapy was lower in the treatment than in the control arm post- 
treatment and follow-up, with the treatment group reporting, on 
average, almost one therapy session less than the control group between 
post-treatment and follow-up (Table A3.8). The use of antidepressants 

Table 2 
Clinical outcomes retention: number of participants, percentage of sample in the trial with 95 % confidence intervals.

Timepoint Outdoor Swimming Usual Care Total

Count % (95 % CI) Count % (95 % CI)> Count % (95 % CI)

Baseline 43 100 44 100 87 100
Post intervention 34 79 39 89 73 84
​ ​ (64,90) ​ (75,96) ​ (74,91)
8 Weeks Follow-up 32 74 36 82 68 78
​ ​ (59,86) ​ (67,92) ​ (68,86)

Table 3 
Means and standard deviations (SD) for Baseline (T0), post intervention (T1) and at 8 weeks follow up (T2). Group difference effect sizes (Cohen’s d) show for post 
intervention (T1) and follow up (T2) timepoints.

Variable Baseline 
M (SD)

Post intervention 
(T1) 
M (SD)

Follow-up 
M (SD)

Between-group difference post intervention 
(T1) Cohen’s d (95 % CI)

Between-group difference follow-up 
(T2) d (95 % CI)

PHQ-9 Intervention 11.0 (5.3) 6.4 (4.8) 7.1 (4.5) 0.71 (1.88, 5.52) 0.58 (1.15, 4.91)
Control 10 (5.2) 9.7 (4.7) 9.9 (5.0)

GAD-7 Intervention 8.4 (4.6) 4.5 (3.4) 4.7 (3.8) 0.74 (1.93, 5.57) 0.80 (2.20, 5.93)
Control 9.1 (5.6) 8.5 (5.5) 9.0 (5.7)

SWEMWEBS Intervention 19.5 (4.1) 22.8 (4.7) 23.2 (4.8) − 0.86 (− 5.12, 1.38) − 0.97 (− 5.59, 1.73)
Control 19.7 (3.5) 19.9 (4.6) 19.6 (4.6)

FFMQ-15 a Intervention 33.8 
(5.80

37.9 (6.7) 39.2 (5.8) − 0.60 (− 6.81, − 1.62) − 0.66 (− 7.31, − 1.98)

Control 35.6 (8.1) 34.7 (8.1) 35.5 (6.3)
SOCS-S Intervention 61.2 

(10.3)
65.7 (11.7) 66.5 (12.2) − 0.33 (− 8.57, 0.85) − 0.15 (− 6.52, 3.04)

Control 64.0 
(12.8)

61.8 (15.6) 66.8 (13.3)

Connectedness to 
nature

Intervention 50.6 (8.9) 53.9 (9.2) 54.1 (11.7) − 0.44 (− 7.60, 1.13) − 0.28 (− 6.13, 0.58)
Control 49.9 

(10.8)
48.6 (11.6) 49.7 (12.3)

Loneliness Intervention 2.0 (0.9) 2.4 (1.1) 2.3 (1.1) 0.07 (− 0.61, 0.87) 0.11 (− 0.56, 0.96)
Control 2.1 (1.0) 2.5 (1.2) 2.5 (1.2)

PHQ-9: Patient Health Questionnaire - 9, GAD-7: Generalised Anxiety disorder - 7, SWEMWEBS: Short Warwick - Edinburgh Mental Wellbeing Scale, FFMQ-15: Five 
facets of Mindfulness Questionnaire - 15, SOCS-S: Sussex-Oxford Compassion for Self-Scale.

a Five facets of Mindfulness Questionnaire – 15 (total value – observing subscale).

Table 4 
Health-related quality of life and QALYs.

Swim Control Unadjusted difference

N Mean SD Median Min Max N Mean SD Median Min Max Mean CI 
lower1

CI 
upper2

p- 
value3

EQ-5D-5L: 
Baseline

43 0.725 0.143 0.738 0.255 0.988 43 0.701 0.157 0.732 0.169 0.985 0.023 − 0.041 0.088 0.475

EQ-5D-5L: 8 
weeks

34 0.739 0.237 0.755 − 0.310 0.988 38 0.647 0.210 0.688 0.008 0.985 0.092 − 0.012 0.197 0.083

EQ-5D-5L: 16 
weeks

32 0.738 0.197 0.791 0.123 0.988 34 0.635 0.244 0.690 − 0.111 0.987 0.103 − 0.006 0.213 0.065

EQ-5D-5L: 
QALYs

31 0.275 0.074 0.279 0.050 0.402 32 0.230 0.075 0.240 0.049 0.348 0.045 0.008 0.082 0.019

ReQOL-10: 
Baseline

42 0.823 0.075 0.832 0.556 0.991 44 0.812 0.124 0.818 0.164 0.972 0.011 − 0.033 0.055 0.609

ReQOL-10: 8 
weeks

34 0.826 0.201 0.891 − 0.038 0.995 38 0.810 0.102 0.835 0.469 0.939 0.016 − 0.057 0.090 0.660

ReQOL-10: 16 
weeks

31 0.820 0.206 0.878 − 0.046 0.975 35 0.763 0.213 0.811 − 0.129 0.968 0.057 − 0.047 0.161 0.276

ReQOL-10: 
QALY

29 0.307 0.066 0.313 0.099 0.406 32 0.285 0.051 0.283 0.166 0.367 0.022 − 0.008 0.052 0.151

1 & 2These columns report the lower and upper limits, respectively, of the 95 % Confidence Intervals around the mean difference values; 3p-values are reported for 
completeness, as no statistical testing was undertaken.
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and sleeping tablets, on average, reduced more in the intervention than 
in the control arm for the trial duration (Table A3.10). Participants 
allocated to the treatment arm reported attending, on average, six swim 
sessions each (Table A3.11) (slightly higher than reported the mean of 
4.9 reported by the swim coaches). Each swim session lasted 40 min on 
average, with another 15 min taken, on average, to change before and 
after each session. Participants spent on average more than 40 min per 
session, at a mean cost of almost £5 to travel to and from the swim course 
location. As part of the health economic questionnaires, participants 
were asked about activities they engaged with to support their mental 
health, recorded under “other community health and social service 
resource use”. Engagement in these activities was low, and no responses 
mentioned any outdoor swimming. This points towards a low risk of 
potential contamination in the usual care group.

Further details on resources related to the swim course (Tables A3.12 
- A3.13), other health and social care use (Table A3.14) and time off paid 
and unpaid work (Table A3.15) for the participants are outlined in 
supplementary document 3.

3.6. Assessment against criteria for success

All a-priori success criteria were met, with the exception of inter
vention completion (79 %) falling just below the success threshold of 80 
%. See Table 5 for further details.

4. Discussion

Findings from this feasibility RCT suggest that a full-scale RCT of the 
same design is feasible in terms of ability to recruit, intervention 
engagement, intervention acceptability and a signal of efficacy in favour 
of the intervention versus control arm. Given the feasibility nature of 
this study, definitive comparisons between the treatment and the control 
arms were not undertaken, and all mean differences between trial arms, 
where presented, must be interpreted with caution, as they are only 
explorative. As such it is too early to recommend use of the introductory 
outdoor swimming course as an intervention for depression based on our 
findings. Whilst the study was not powered to detect statistically sig
nificant between group differences, the data are encouraging and should 
be tested with an adequately powered trial. However, the PHQ-9 was 
sensitive to change, with additional efficacy signals from the GAD-7, EQ- 
5D-5L, ReQoL, and FFMQ15. EQ-5D-5L and ReQoL were suitable and 
acceptable for capturing general and depression-specific health-related 
quality of life, and QALYs were derived from both aligning with NICE 
recommendations (NICE, 2025). A future full-scale trial should also 
include a full economic evaluation comparing ‘swim course plus treat
ment as usual’ to ‘treatment as usual’ alone. Resource use questionnaires 

were appropriate, though swim coach logs had lower completion rates, 
this should be addressed through improved communication and 
co-design with coaches.

With 87 participants recruited, it is feasible to recruit to target in a 
short time frame. While some participants were referred by social pre
scribers, most interest came from social media and media outlets, 
including many outside the intervention area. Additional locations 
would be needed to accommodate a larger sample for a full-scale RCT.

Intervention completion was very close to meeting our success 
criteria of 80 % (Massey et al., 2023). This rate is comparable to a yoga 
intervention (80 % completion (Kinser et al., 2013)) and exceeds recent 
figures from NHS Talking Therapy services (57.7 % completion (NHS, 
2025)). However, there was a discrepancy in the average number of 
sessions attended when recorded based upon the swim coach registers 
and the data provided by participants in the post intervention survey. 
The swim coach registers are likely to be most accurate as swim coaches 
are required to keep contemporaneous registers for safety reasons. These 
registers will include attendance information on participants who did 
not complete post-intervention assessments and therefore their 
self-reported attendance was not captured. Our data also indicate that 
those who attended the first sessions were more likely to attend 
frequently, this has also been found by Schauman et al. (2013). The 
challenge for future research is to support engagement and attendance 
to early sessions by offering strategies to promote engagement and 
reduce logistical barriers as suggested by Sweetman et al. (2021).

The trial design posed challenges for some participants especially 
those in the control group, some of whom were disappointed at being 
randomised to the usual care only arm. This is not unusual for RCTs 
(Naidoo et al., 2020) and clear communication with participants about 
being part of the control group were highlighted. However, the study 
retention rates at the post intervention and follow survey were high. 
Control participants had the opportunity to attend a swim intervention 
course after the study, which is considered RCT best practice (Brueton 
et al., 2017) and was highly recommended by our lived experience 
panel. This was included to attempt to minimise attrition within the 
control group. Control participants also emphasised the importance of 
study team contact and feeling part of the study for their continued 
retention. Based on feedback, several recommendations were made for 
the full-scale RCT. These included offering support during random
isation and questionnaire completion, maintaining engagement with 
control participants, and providing additional assistance ahead of their 
end-of-study swim course, all aligned with best practice standards 
(Brueton et al., 2017).

Overall, trial participants, social prescribers, and coaches inter
viewed reported positive experiences of the study and intervention, 
meeting success criteria. Key themes describing the participant’s 

Table 5 
Criteria for success, outcomes and recommendations towards a full scale trial.

Green: criteria for success met, Amber: close to meeting criteria for success.
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experience were identified and are explored in detail elsewhere (Denton 
et al., 2024). The analysis also highlighted areas that could be improved 
and which led to recommendations for a full-scale RCT. These recom
mendations included offering the course as eight weekly sessions rather 
than to increase session frequency, and offer bespoke courses for par
ticipants with protected characteristics, in this study men were under
represented. Men are frequently underserved within health care, 
particularly mental health services (Shepherd et al., 2023). A further 
challenge to future mental health research is to provide support to un
derserved communities.

Social Prescribers supporting the study were eager to offer ‘some
thing different’ to the community they support. However, their limited 
availability made it challenging to support the referral process. Na
tionally, social prescribers face difficulties due to organisational and 
locality differences, making it hard to identify the key stakeholders 
(Chng et al., 2021), social prescribers having to prioritise referrals 
related to the cost-of-living crisis, including food and fuel poverty 
(Westlake et al., 2023). While social prescribers can initially support 
participants in joining the trial, their current workload limits further 
involvement. Therefore, a large RCT will engage social prescribers to 
advertise the trial and allow people to self-refer into the study where 
possible, but will mainly rely on other recruitment methods, such as 
NIHR Be Part of Research advertising, local advertising, social media, 
and GP text messaging.

The swim coaching team’s expertise and the environment they create 
are crucial to creating a positive experience, as was frequently noted by 
the participants (Denton et al., 2024). However not all swim coaches are 
trained mental health professionals (Juster-Horsfield & Bell, 2022). 
Additional training for coaches to promote understanding and sup
porting people with mental health issues will be provided for the 
full-scale RCT and additional clarification that the courses will not focus 
on participants’ mental health difficulties. This suggests that should the 
intervention be subsequently found to reduce symptoms of depression, 
part of the scaling up process should include standardised mental health 
training for swim coaches and a manual providing guidance to support 
the delivery of the sessions.

4.1. Strengths and limitations

This study represents the first randomised controlled trial (RCT) 
aimed at evaluating the feasibility of conducting a trial to assess both the 
clinical and cost-effectiveness of an outdoor swimming intervention for 
depression. It provided an ecologically valid example of implementing 
an introductory outdoor swimming program across diverse water-based 
locations. The incorporation of qualitative and health economics com
ponents demonstrated the feasibility of conducting a larger-scale RCT, 
which would be sufficiently powered to detect between-group differ
ences. Furthermore, the study offered recommendations to enhance 
participant experiences for a future RCT. However, as this is a feasibility 
study, no conclusions can be drawn about the impact of the intervention.

Participants in this study either self-referred or were signposted by 
healthcare professionals and social prescribers. A formal diagnosis of 
depression was not required for participation. However, to be eligible 
for inclusion in the trial, participants were required to have PHQ-9 
scores between 5 and 19 (inclusive), indicating mild to moderate 
symptoms of depression. The PHQ-9 is a brief self-report tool used to 
assess depressive symptoms. While it is useful for screening, if we aim to 
evaluate the effectiveness of outdoor swimming as an intervention for 
depression in a larger-scale randomised controlled trial (RCT), an 
established diagnostic interview should be used to determine inclusion.

The activity of cold water swimming is not without risk and as such 
participant’s answers to a medical screening questionnaire were 
reviewed by the study medical team for any potential contraindications 
to cold water immersion (Tipton et al., 2022) or met any of the medical 
exclusion criteria for the study. Further assessments were ordered from 
GPs if required by the medical team. Therefore, it is important to 

indicate that this intervention may not be suitable for all people with 
symptoms of depression and medical assessment for contraindications to 
cold water immersion maybe required prior to participation. Given this 
screening process and support of the experienced open water coaches 
and lifeguards who supported the group sessions, no serious adverse 
events attributed to the intervention or study were reported.

Some participants described physical discomfort that put them off 
swimming. Understanding why individuals who initially expressed in
terest and later disengaged deserves further exploration, especially 
given that existing literature has primarily focused on the pleasurable 
and restorative aspects of immersion in natural water environments 
(Denton & Aranda, 2020; Denton et al., 2024). Despite attempts to 
contact participants who withdrew from the intervention, limited 
engagement was possible and should be a consideration for future trials. 
To better understand for whom the intervention may help, it is necessary 
to highlight the aspects that were off putting for individuals who decided 
to withdraw from the intervention. This allows a better and more 
balanced description of the activity for individuals who may like to try 
outdoor swimming than currently exists.

5. Conclusion

The present trial indicates that it is feasible to conduct a full-scale 
RCT to assess the clinical- and cost-effectiveness of the eight-session 
outdoor swimming intervention (plus usual care) compared to usual 
care alone for adults experiencing depression. We recruited close to 
target, retained participants within the intervention and trial, gained 
valuable information about the acceptability of the trial and interven
tion and demonstrated a signal of efficacy on all outcomes in favour of 
the intervention arm.
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Key points

In this feasibility randomised control trial (RCT) of 87 people living 
with depression, we found: 

• Favourable study recruitment, retention and intervention 
completeness

• High level of data completeness
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• Many participants reported positive experiences of trial participation 
and swim courses

With the feedback provided by participants to improve the design, it 
is recommended to progress to a full-scale RCT.

Trial registration

Current controlled trial registration number is ISRCTN 90851983 
registered on 19/05/2022. https://www.isrctn.com/ISRCTN90851983.

Trial protocol

The trial protocol is published (Massey et al., 2023) and is available 
as supplementary document 1.

Dissemination

A short film and podcast have been co-produced with the members of 
the LEAP team to describe the study, these will be used to help recruit for 
a full-scale randomised control trial and show cased at local and national 
events.

The film can be found at (https://www.youtube.com/watch?v=CD 
-Xq-ZBsck [12.20] or https://player.vimeo.com/video/915180233?sh 
are=copy [4.21])

The podcasts can be found at (https://open.spotify.com/show/7je 
VzXMG8G1HeaMgR1wUWi)
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