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Abstract

Nature has long demonstrated the capacity to facilitate wellbeing. Interventions involving

the natural environment such as surf therapy, are increasingly being used to facilitate

aspects of wellbeing in clinical populations. However, explorations of how nature-based

interventions such as surf therapy may be used to promote wellbeing in the context of neu-

rorehabilitation are missing from the peer-reviewed literature. Here we characterize the

experience of a five-week surfing intervention involving fifteen adults living with the psycho-

social and cognitive sequelae of acquired brain injury. Insights were analysed using reflexive

thematic analysis, which highlighted the importance of seven overarching themes, including:

1) Connection to Nature, 2) Facilitating Trust and Safety, 3) Managing and Accepting Diffi-

cult Emotions, 4) Facilitating Positive Emotion, Meaning and Purpose, 5) Building Commu-

nity through Social Connection, and 6) Positive Change. Barriers and opportunities (theme

7) were also identified as components on which clinical services may be improved. We pres-

ent a theoretical model for the benefits of surf therapy in people living with acquired brain

injury (ABI) based on these themes and reflections on findings from the wider literature.

Findings emphasise the importance of leveraging community partnerships to augment the

holistic model of neurorehabilitation and potential implications for service redesign are dis-

cussed, focusing on recent developments in wellbeing science.

Introduction

An estimated 1.3 million people live with the effects of brain injury at a cost to the UK econ-

omy of £15 billion per annum, a figure that is equivalent to 10% of the annual NHS budget [1].

For the individual, Acquired Brain Injury (ABI) can have wide-ranging and often pervasive

effects across physical, emotional, cognitive, and social domains [2]. The psychological impact

of ABI typically comprises profound psychological distress, with prevalence rates for
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depression post-injury ranging from 27%-64% [3–5]. Neuro-behavioural problems can impact

on existing relationships, contributing to poor family functioning and loss of social networks

[6]. Over time, poor psychological wellbeing and isolation ensues [7, 8] reinforcing persistent

barriers to social integration even after 10+ years post-injury [9]. Despite the pervasive impacts

of ABI [10–12], developments in existential positive psychology have emphasised tremendous

capacity for wellbeing despite suffering [13, 14].

The ‘Holistic Neurorehabilitation Model’ [15, 16] has been shown to be more effective than

traditional neurorehabilitation approaches which focus on the reduction of deficits and dis-

tress [17, 18]. The holistic approach considers the dynamic relationship between a person and

their environment, and respects the reciprocal relationships that exist between psychological,

social, cognitive, and physical domains of wellbeing following injury [16, 19–21]. However,

even within Holistic models of Neurorehabilitation there is often still a tendency for neuroreh-

abilitation efforts to focus on reducing deficits and distress, rather than also on facilitation of

health and wellbeing [22, 23]. This is despite evidence that health and wellbeing is not simply

the absence of impairment [6]. For example, the dominant model used to treat psychological

difficulties post ABI has been Cognitive Behavioral Therapy (CBT) which aims to reframe

unhelpful negative thoughts in order to reduce negative affect and psychological distress. In

contrast, approaches which aim to also increase positive traits, emotions and experiences

within the ABI population have shown promise despite being in their infancy [24]. For exam-

ple, group and one-to-one positive psychotherapy has been reported to increase happiness

[25] and reduce symptoms of anxiety [26]. Our own qualitative analysis of a positive psycho-

therapy intervention for people living with ABI reported upon themes of ‘Empowerment’,

‘Social Opportunity’, ‘Coping’, ‘Cultivation of Positive Emotion’, ‘Consolidation of skills’ and

‘Barriers to Efficacy’ [27].

We further argue that wellbeing interventions have been developed with a focus on isolated

components. For instance, positive psychological interventions [28, 29] are often distinct from

the promotion of other determinants of individual wellbeing, which include positive health

behaviours [30, 31], social relationships and community cohesion [32, 33], nature connected-

ness [34, 35] and the ability to initiate and sustain positive behaviour change [36] (see [37] for

a comprehensive review). Accordingly, our work draws from a much more expansive theoreti-

cal basis than the field of positive psychology and we argue that models of neurorehabilitation

can be enhanced further by drawing on broader theories of wellbeing and advances in wellbe-

ing science [22, 23]. We recently defined wellbeing [38] from a biopsychosocial ecological per-

spective, emphasising connectedness to the self, others and nature, which may reflect a basic

psychological need, supported by vagal function, a psychophysiological resource for connec-

tion. We also emphasise that wellbeing is impacted by socio-contextual factors that lie beyond

the control of the individual. These determinants of wellbeing and their interrelatedness are

captured within our life-course theoretical GENIAL framework [23, 37–39], the acronym for

which captures the relationships that occur between Genomics and its interaction with the

Environment through to health outcomes, highlighting a major regulatory role for the vagus

Nerve over social Interaction and Allostatic regulation, subsequently leading to premature

mortality or Longevity. This biopsychosocial model imposes an interpretative framework on

an otherwise heterogeneous and disconnected body of literature, integrating findings from

wellbeing science and drawing on the available peer-reviewed literature to highlight pathways

through which wellbeing can be realised. Here, we emphasise core domains of wellbeing at dif-

ferent levels of scale: including the individual domain (including a balanced mind and a

healthy body); the community domain (social connectedness), and the environmental domain

(connection with nature). We also highlight the role of socio-contextual factors that either

facilitate or restrict the experience of wellbeing. Our theory is explicitly linked to a broader
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context and is consistent with an abductive or explanatory approach to theory generation [40]

that addresses many of the criticisms and controversies that have dominated wellbeing science

and moves towards a transdisciplinary model of wellbeing. Accordingly, we argue that inte-

grating these insights from wellbeing science provides opportunities for models of neuroreh-

abilitation to promote wellbeing beyond a focus on happiness or reducing negative emotions.

Our nature based Surfability intervention, described herein, is an example of expanding the

holistic model of neurorehabilitation by focusing on determinants of wellbeing that are often

neglected. The Attention Restoration Theory emphasises the restorative effects of spending

time in nature on attention and concentration [41, 42] which may be particularly useful for

people with ABI. Other scholars argue that exposure to unthreatening natural environments

help to reduce physiological arousal following stress [43, 44] and increase resilience [45], in

line with stress reduction theory [46, 47]. The potential for nature to facilitate resilience may

be particularly important in the context of brain injury populations [48]. Nature can meaning-

fully reduce psychological and physiological markers of stress and replace them with feelings

of refreshment and vigour in as little as 10–20 minutes [49]. Contact with nature has also been

shown to improve cognitive functioning [50, 51] and facilitate the experience of psychological

flow [52] and there is now a growing body of evidence for the wellbeing benefits associated

with engagement in water-based activities [53]. A systematic review of 35 studies concluded

that exposure to outdoor blue spaces is positively associated with higher levels of physical

activity, better mental health, and improved wellbeing within the general population [54]. Psy-

chological processes including empowerment and respite have been proposed as potential

mechanisms through which surfing may facilitate wellbeing [55].

Surf therapy provides a context for the experience of multiple determinants of wellbeing.

The potential for exercise to serve as an immediate psychological reward for the continuation

of health behaviours that support self-management is particularly important in the context of

individuals with brain injury [56, 57] (see also [58]). Connection with nature may also have

benefits over and above benefits associated with exercise [59–61]. Here we explore whether

our Surfability intervention–built on strong theoretical foundations [22, 23, 37–39]–can facili-

tate wellbeing in a group of service users living with ABI. The benefits of surfing in the context

of this unique population remain–until now–unexplored. Accordingly, the aim of this study is

to characterise the experiences of a surfing intervention in individuals living with the residual

effects of brain injury, and to reflect on potential mechanisms through which reported

improvements in wellbeing may function in a conceptual model.

Methods

Participants

The service evaluation was carried out in a community neurorehabilitation service, set in a

general hospital setting in South Wales, United Kingdom. This service encompasses the Trau-

matic Brain Injury Service (which primarily works with individuals who have experienced

mild or moderate and severe brain injury), the Vocational Stroke service (which accepts refer-

rals from stroke patients who wish to return to employment) and the General Neuropsychol-

ogy Service (which accepts referrals for people living with Acquired Brain Injury). All services

provide clinical and neuropsychological support, with standard care across services centred

around the Holistic Model of Neurorehabilitation. This involves working with service users to

identify goals that they wish to work on as part of their rehabilitation. This may include brain

injury education, vocational rehabilitation, and interventions to help service users compensate

for difficulties, adjust to their circumstances and new identity, and work towards rebuilding a

different meaningful life when returning to their ‘old’ life is not possible. Various therapies are
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offered to help patients achieve their rehabilitation goals. For example, the Traumatic Brain

Injury Service is composed of a multidisciplinary team including speech and language thera-

pists, occupational therapists, music therapists and clinical psychologists/neuropsychologists.

In keeping with the Holistic Model of rehabilitation, almost all service users will engage in a

combination of individual and group therapies.

As part of their ongoing treatment and rehabilitation, service users were invited to attend

one of three Surfability interventions delivered over a three-year period (2018–2020). These

interventions were offered during the latter months of each year (July-October) in accordance

with the optimum sea temperature and seasonal weather conditions. These environmental var-

iables impacted upon the numbers of participants able to access this intervention within the

focus of the current study. Sample size was also further restricted by the COVID-19 pandemic,

which resulted in the cessation of in person group-based neurorehabilitation services during

the first year of nationwide lockdown. As such, a total of 25 participants were purposely invited

to attend the intervention and 18 accepted the invitation. Reasons for not accepting the invita-

tion included other commitments and travel difficulties. All 18 participants attending one of

the three Surfability interventions over the three-year period were invited to provide qualita-

tive feedback about their experience of the intervention. Of these 18 participants, three were

lost at interview because they could not be contacted to make an appointment or because they

failed to attend the interview appointment that had been made for them. Accordingly, 15 par-

ticipants consented to take part in the service evaluation. Table 1 shows demographic data for

the 15 participants who provided qualitative information about their experience of the Surf-

ability intervention.

In accordance with the eligibility criteria for the service, all participants had a confirmed

diagnosis of ABI, were aged 18 years or older, lived in the community and catchment area of

the health board, and were able to actively engage in neurorehabilitation, as determined by

treating clinicians. Participants were only invited if they were able to provide informed consent

to participate. All participants experienced cognitive difficulties, particularly in relation to

memory, processing, and executive function. Risk assessments were carried out by clinicians,

and all staff were made aware of participant needs and individual requirements. Individuals

deemed not medically fit to partake in physical activity were excluded from the intervention,

with uncontrolled epilepsy comprising the only reason the service has had to exclude potential

participants on the basis of physical health grounds. Physical difficulties which needed to be

managed for almost all participants during the intervention included fatigue, dizziness, and

balance difficulties. Participant needs were accommodated due to adaptations made by Surf-

ability to increase accessibility.

Table 1. Participant characteristics.

Age Mean = 42.4; Standard Deviation 12.88; Age range (29–69 years); Median = 38

Sex Male = 10; Female = 5

Type of Acquired Brain

Injury

Severe Traumatic Brain Injury n = 6; Moderate Traumatic Brain Injury n = 3; Moderate-

Severe Traumatic Brain Injury n = 1; Mild-Moderate Traumatic Brain Injury n = 1; Mild

Acquired Brain Injury n = 1; Pontine Cavernoma Bleed to the brain n = 1; Subarachnoid

Haemorrhage secondary to a ruptured right middle cerebral artery aneurysm n = 1;

Multiple Sclerosis diagnosed in 2006 n = 1

Time Since Injury Mean = 2 years and 9 months; Standard deviation = 3.07; Range = 6 months– 12 years;

Median = 2 years

Employment Status Employed n = 3; Employed but on sickness leave; n = 2; Medically retired n = 3;

Unemployed n = 7.

https://doi.org/10.1371/journal.pone.0266388.t001
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Ethical considerations

Evaluations of service user experiences associated with the delivery of interventions in the

healthcare sector are excluded from ethical review in the United Kingdom (GAfREC §2.3.12).

This exemption was confirmed by the Research and Development Officer in Swansea Bay Uni-

versity Health Board. Service evaluations are characterised by minimal risk and therefore fall

outside the remit of research ethics committees in the United Kingdom. There was no experi-

mental component or randomisation, nor was the intervention withheld for any reason from

eligible participants. Patient care did not deviate from the typical care provided by the service

from which the data was generated. All participants were invited to participate in focus groups

and interviews and all participants agreeing to participate provided consent and were provided

with the option to leave at any point prior to recordings being made. All participants valued

the opportunity to provide feedback on our intervention to help inform future service develop-

ment. Recordings were transcribed without identifiable information, and the individual ana-

lysing the transcripts was not involved in data collection. Our findings are interpreted and

discussed in the context of the peer-reviewed literature and healthcare improvement.

Design

A qualitative evaluation (QE) design was employed to gather detailed accounts of service user

experiences of the Surfability intervention, consistent with national requirements for evaluat-

ing services and patient experience. This work is in keeping with a participatory and context-

sensitive approach, in line with our previously published work [22, 27].

Intervention

A five-week Surfability therapy intervention was delivered in a collaborative partnership

between a community neurorehabilitation service (CNS) in a major hospital located in South

Wales, and a local community-based third sector surfing organisation. Surfability UK (https://

surfabilityukcic.org) is a Community Interest Company that provides surfing experiences for

individuals with additional needs due to disability, illness, injury or learning difficulties. The

aim of Surfability is to help people with impairment to push past the boundaries of what they

thought possible and engage in safe, group-based physical activity in a natural outdoors envi-

ronment. Surfability UK is located at Caswell Bay on the Gower Peninsula of South Wales.

This coastal setting is accessible to individuals with restricted mobility and is renowned for its

aesthetically pleasing environment, facilitating psychological and physical connectedness to

nature, laying strong foundations for building wellbeing in people living with ABI.

The intervention consisted of weekly two-hour sessions which took place in groups of no

more than 5 participants. Groups were led by three qualified surf instructors employed on the

Surfability project, in addition to two members of therapy staff from the CNS, plus volunteers.

Each group consisted of sufficient staff to provide one-to-one support to participants, with

high-needs individuals (including those with physical disabilities). Participants had sufficient

time (usually about 30-minutes) before the session to meet staff and other group members and

to change into their wetsuits before the surfing intervention commenced. Adapted wetsuits

with extra zips and heated vests were available for participants who struggled to put on their

wetsuits, thus preventing the cold from being a barrier to inclusion. Surfing activities lasted for

1 hour and 30 minutes, commencing at 10am and finishing at 11.30am.

At the start of the first session, appropriate surf boards and buoyancy aids were distributed

amongst participants by the Surfability team. Surfability has a range of different sized surf

boards which vary in length, width, flexibility, firmness, and level of adaptation to suit those

with physical limitations. For instance, if a person’s physical difficulties meant they were
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unable to use a traditional board even with support, then Surfability has a large surfboard with

a seat attached to it. Use of this seated board would involve a coach paddling out and catching

waves so the seated participant could still experience the thrill of being on a wave and in the

ocean. Another coach would be waiting at the end of the wave to provide support if necessary.

This meant that physical disability was not a barrier to participating. Although there was no

one in the reported sample with severe mobility problems, all participants in the current evalu-

ation required adaptations to the size and firmness of their boards to compensate for difficul-

ties with balance and to increase stability. For participants who had difficulties walking to the

sea due to mobility issues, beach-access wheelchairs and walking frames were available to sup-

port them.

Once boards were selected, the lead instructor provided verbal instructions regarding Surf-

ing skills and outlined suitable positions to take while on the board. A thorough physical dem-

onstration of surfing techniques was provided; including how to lay down, kneel and stand up

on the board. Verbal health and safety instructions were provided, and participants were

encouraged to raise their hand and call for assistance if or when support was needed. Surfing

activities typically began with staff members supporting participants to lay down (where possi-

ble) on the board while in the sea. Staff members would help participants to ride the waves of

the sea, by pushing them onto the waves. This process was repeated so that participants could

practice the skills necessary to balance on the board while focussing on the movement of the

sea and the waves. This would continue until participants felt that they no longer required the

support from staff members and had learnt to successfully ride the waves for themselves. Par-

ticipants were able to take short breaks whenever they felt it was appropriate and would often

sit with peers and observe the group activities during breaks.

Informal goal setting and progress monitoring comprised an integral component of the

intervention. Clinical team members at the CNS worked with participants to identify initial

informal goals prior to engaging within the intervention. These goals typically reflected indi-

vidual reasons for taking part and often reflected psycho-social outcomes and opportunities,

including socialising with new people, and learning about the experiences of other brain injury

survivors. During each week, goals tailored to the needs and requirements of each participant

were revisited and participants were encouraged to reflect on their progress and outline actions

that they wanted to achieve for that day. Sessions were carefully designed to bring clients out

of their comfort zone and help them: make room for difficult experiences/feelings; focus on

positive experiences such as the feeling of being in the water; bringing awareness to the present

moment, and the experience of belonging to a group. Meanwhile, informal goal setting was

included to facilitate achievement and the broadening of skills.

Data collection

All interviews were conducted by one of two Assistant Psychologists (AP) (both female) with

postgraduate training in psychology. Neither AP had established relationships with partici-

pants but had relevant clinical experience in working with individuals with ABI. Twelve inter-

views were conducted face-to-face in a hospital setting and three were conducted via

telephone. During face-to-face interviews, two participants were accompanied by a member of

their support circle (i.e., parent or support worker) as requested, and clinical staff were in the

building (for governance reasons) but not in the interview room. Before the interviews began,

participants were made aware of the purpose of the discussion and were informed that their

anonymized data would be used for evaluative purposes. Each interview followed a similar pat-

tern and discussions were framed around experiential gains, points for improvement and

salient aspects of the course which may have impacted upon individual wellbeing (see S1 File).
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Discussions were semi-structured in nature and utilised open-ended questions, with follow-up

queries developed iteratively over the course of the discussions. This approach facilitated flexi-

bility and responsiveness, consistent with best practice in qualitative research.

All interviews were recorded using a Dictaphone and participants were assigned a numeri-

cal identifier during transcription to protect their identity. Audio data of interviews totalled 6

h and 52 min. Interviews were on average 27 minutes and 45 seconds long, ranging from 10

minutes and 41 seconds to 45 minutes and 30 seconds in duration (SD = 10.70). Audio files

were transcribed orthographically (incorporating utterances, hesitations, false-starts and repe-

titions) and utilized grammatical correctness to ensure the true essence of the data was cap-

tured. Interviews were transcribed verbatim except for the names of participants, staff names

and locations, which were omitted to ensure confidentiality. Anonymised transcripts were

stored on a secure shared drive within the health board.

Data analysis

A reflexive approach to Thematic Analysis was employed to explore participants’ subjective

experiences of the Surfing intervention and synthesize participant responses into meaningful

accounts [62, 63]. This approach embraces researcher subjectivity and allows for a researcher

to draw upon their unique knowledge, skills, and experiences to generate insight into the lived

experiences of participants. Using our GENIAL framework as a lens through which partici-

pant’s experiences could be understood and contextualised, all coding was conducted by the

first author (KG), a Ph.D. candidate with clinical experience and relevant knowledge about fac-

tors which may facilitate and/or restrict opportunities for wellbeing in individuals with chronic

conditions. Coding was completed according to a critical realist epistemological perspective

[64], an approach which emphasizes the role of the individual in making their own subjective

meaning of human experience, while also acknowledging that this experience is historically

and culturally situated and driven by a broader social context. As such, this perspective is one

that supports the use of theory in generating understanding.

Data analysis was supported by computer-assisted qualitative data analysis software

(ATLAS.TI) and guided by the six-phase process described by Braun and Clarke [62]. Follow-

ing extensive familiarisation with and re-reading of the data, these phases outline a recursive

process of coding participant transcripts to capture provisionally interesting features within
the dataset and developing candidate themes and subthemes that capture the essence of shared

meaning across the data set. Candidate themes and subthemes were reviewed and continuously

refined while a descriptive narrative was created to contextualise the outcome of the analysis.

Meaningful quotes which exemplified the core features of each theme were extracted from the

data set and used to tell a coherent story regarding participants’ experiences of the Surfability

intervention. During this reflexive process, members of the research team (ZF and AK) con-

tributed their insights and expertise to help shape the analytic output, providing directives to

facilitate a rich and clear reading of the data. While this feedback supported the first author

(KG) to further refine and develop the analytic output, the results were ultimately shaped by

the first author’s individual nuances and expertise.

Results and discussion

All participants who provided feedback on the Surfability intervention reported psychosocial

difficulties secondary to brain injury, including cognitive difficulties, negative affect, job loss

and relationship breakdown. Many felt that the experience of sustaining an ABI had changed

their lives for the worse such that they struggled to come to terms with their diagnosis. This
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background information provides important context for the seven themes characterised

below.

Overarching themes

Seven overarching themes were generated, including: 1) Connection to Nature, 2) Facilitating

Trust and Safety, 3) Managing and Accepting Difficult Emotions; 4) Facilitating Positive Emo-

tion, Meaning and Purpose, 5) Building Community through Social Connection; 6) Positive

Change, and 7) Barriers and Opportunities. We now discuss these themes in more detail and

place them within the context of the broader literature, reflecting on potential underpinning

mechanisms by which these themes may facilitate wellbeing. A summary of how the overarch-

ing themes and potential mechanisms might relate to each other is provided in Fig 1.

Theme one: Connection to nature

The nature-based component of Surfability provided participants with the opportunity to

interact with their natural environment, contributing to experiences of empowerment, a sense

of relaxation, revitalization and refreshment, and an appreciation of beauty regarding the

coastal location in which surfing took place.

“The scenery we have got in South Wales is some of the best in the world and seeing that—
being able to be grateful to see that, it definitely has lifted me.” (Participant Seven)

The Nature Restoration Theory argues that nature may have restorative effects on our

attention and concentration such that spending time in natural, yet aesthetically pleasing envi-

ronments takes us away from the effortful attention-demanding tasks associated with the

urban world [41, 42]. Participants described feeling beneficial effects of being in the open

water that are consistent with theories of attention restoration.

Fig 1. A proposed conceptual model for the benefits of surf therapy in people living with acquired brain injury, illustrating potential relationships

between overarching themes and potential underlying mechanisms. Figure from Kemp & Fisher (2022) (CC BY 4.0).

https://doi.org/10.1371/journal.pone.0266388.g001
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“Surfing especially—it’s physical, but not too overly demanding, you know? It’s the sensations
of the water, the smells, it’s really good for the senses.” (Participant Ten)

Exposure to unthreatening natural environments may also reduce physiological arousal fol-

lowing stress [47], such that immersion in a natural and social ecology took participants away

from everyday stressors, if only for a short while.

“I love the water, it’s the feeling of safeness again, just being able to feel, you know. Feel the
waves, the elements.” (Participant Thirteen)

Some participants reported feeling more connected to nature following engagement in the

intervention, with one participant expressing a preference for outdoor surfing as opposed to

other natural outdoor environments [34].

“It’s [the Ocean] just so calming. I don’t know. That’s something that’s changed. I always
enjoyed swimming and the relaxingnness of the water, but I just feel as if I’m more connected
to water than trees.” (Participant Thirteen)

Nature connectedness is a key prerequisite for health outcomes that affects the extent of

psychological benefits obtained through spending time in the natural environment [65] and is

considered one path to flourishing in life [34, 37, 56]. We argue that connecting with nature

facilitated a variety of benefits reported by participants, with such benefits reflected in the fol-

lowing themes. These include the facilitation of trust and safety, managing and accepting diffi-

cult emotions, evoking positive emotions and a sense of meaning and purpose, as well as

promoting a sense of community, all of which will support capacity for positive change (Fig 1).

Theme two: Facilitating trust and safety

This theme captures how the creation of a safe and supportive environment empowered par-

ticipants to push past their self-doubt and anxieties and to focus upon re-building their confi-

dence and capacity for self-management. Participants reported feeling safe and secure in the

group and indicated that the presence of a qualified network of skilled professionals and surf

instructors provided them with the opportunity to try something new without fear, harm, or

ridicule. Here is an exemplar quotation from Participant Five:

“I thought this was an environment where it didn’t matter if I made a tit of myself, it didn’t
matter. I would feel safer if I was with someone who was proficient in their field, you know?
They were able to teach this. I did it because it felt a safe environment for me to be able to
learn something that I had never done before. And I think that is quite precious, that the
opportunity was given.” (Participant Five)

The impact of trauma affects the nervous system, altering cues of risk and safety, a process

described as neuroception, which can lead to the perception of threat even when the environ-

ment is safe [66, 67]. This mismatch results in physiological and behavioural states that support

defensive and avoidant strategies, compromising the ability to detect and to express positive

social cues, leading to social withdrawal [68]. We suggest that connecting with nature facili-

tated feelings of safety, an experience that was supported by Surfability staff and clinicians. For

example, one participant emphasized how the Surfability team saw past their diagnosis and

treated them as capable individuals with the means to achieve.
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“Everybody who works in the team, they don’t patronise you, they don’t see you as ‘Oh you
have this, or you’ve got that condition.’ They just see you. ‘Right OK, you want to learn to
surf, let’s see you get on that board.’ You know? And I think that is the best place to be. I think
that it’s just that they see the person in front of them, and not the condition, and I think that
is really important”. (Participant Three)

Our findings align with the Holistic Model of Neurorehabilitation which outlines the

importance of the ‘therapeutic milieu’ in determining positive neuro-rehabilitation outcomes.

The therapeutic milieu refers to the sense of safety, trust, and co-operation which if cultivated

maximises the adjustment processes, facilitates social participation and promotes positive

change [17] (Fig 1). The facilitation of trust and safety can lay a platform for psychological

growth, including the capacity for better managing and accepting difficult emotions, a key

overarching theme that we discuss next.

Theme three: Managing and accepting difficult emotions

Almost all participants who engaged in the Surfability intervention reported experiencing psy-

chological distress, anxiety and/or depression prior to participating in the group. Increasing

evidence suggests that surfing in an ocean environment can facilitate feelings of respite and

enhance wellbeing in individuals with lasting psycho-social difficulties [55, 69] by necessitating

a focus on body and mind in the present moment [70]. In line with these findings, participants

who attended the Surfability intervention reported feelings of stress reduction, indicating that

surfing had interrupted bouts of rumination arising from relationship breakdown and chal-

lenging personal events.

“It was just like a break from my mind if I’m honest. Out in the sea I literally didn’t think of
anything else that was happening in my life.” (Participant Eleven)

The experience of surfing also facilitated acceptance of difficult emotions. Here, partici-

pants indicated that the unpredictable and uncontrollable nature of the water taught them that

they could not always control the occurrence of unpleasant events and feelings. This included,

for example, the cold weather, the size of the waves and getting hit by the board or falling into

the water (at least before practice enabled them to develop their skills). As such, participants

learnt that unpleasant feelings (beyond their control at that point in time) were an integral fea-

ture of the human experience: insights which were reinforced by clinicians who tried to make

these links explicit.

“I think that it sort of proved to me that I don’t have to know everything—what’s going to hap-
pen—all the time. Because I can’t control it and I think that’s what it taught me, in the water,
I can’t control that. Whatever is going to happen, whether it hits me in the face, or I fall off the
board, it’s going to happen. And I can’t control that. So just sort of go with it.” (Participant
Three)

Some participants reported that these insights helped them to better manage difficult emo-

tions and experiences beyond the parameters of the Surfability intervention, indicating that

they were able to generalise experiences in surfing to other aspects of their lives.

“I can now step back and say the majority of the time ‘Come on, you know you can’t control
this, why are you freaking out?’ or ’Why are you crying, why are you panicking?’ You know?”
(Participant Three)

PLOS ONE Riding the Wave into Wellbeing

PLOS ONE | https://doi.org/10.1371/journal.pone.0266388 April 7, 2022 10 / 21

https://doi.org/10.1371/journal.pone.0266388


Acceptance of one’s mental experience has been linked to better adjustment and function-

ing in individuals with chronic conditions [71–73] and improved psychological health within

the general population [74]. This may be because individuals who are better able to accept dif-

ficult thoughts and emotions experience reduced negative emotions in response to stressors

[74]; facilitating opportunities for improved psychological wellbeing, including meaning and

purpose, the theme we turn our attention to next.

Theme four: Positive emotion, meaning and purpose

Surfability provided opportunities for positive psychological experience, with many partici-

pants describing a ‘boost’ or a ‘buzz’ suggestive of feelings of revitalisation, refreshment, and

vigour. Engagement in the group made brain injury survivors ‘feel alive’ (i.e., Participant Thir-

teen), with one participant exclaiming that it gave them ‘a new lease of life’ (Participant

Three). Some participants highlighted the impacts that physical exercise had on their mood

and perceptions, consistent with evidence indicating that (even minimal levels of) aerobic

exercise can have a positive impact on emotional balance in those living with brain injury [75].

“It’s as if, sort of like a dirty duvet cover–you put a dirty duvet cover in the washing machine,
and you come out and you feel sort of refreshed then. That’s how I feel when I go.” (Participant
Thirteen)

Surfability provided brain injury survivors with opportunities to engage in and master their

surroundings [76, 77] and pursue clearly identified and meaningful goals with autonomy and

control. Some participants reported experiencing a flow-like state during the session, such that

they felt immersed in the experience and were so focussed on overcoming the challenges

inherent to surfing that they lost track of time (Participant Four). Positive psychological expe-

riences were facilitated and reinforced through goal setting exercises, supported by clinicians

working with patients during the Surfability sessions. Feelings of achievement cultivated joy,

gratitude, and hopefulness for the future, with one participant expressing how lucky they felt

to be alive (Participant Six).

“You’ve got the board, you’ve got the waves, you’ve got the sea, and nobody is sitting next door
to you with dual controls, and that’s a heck of an achievement.” (Participant Six)

Surfability also facilitated aspects of eudaimonia, with group members reporting a new

sense of meaning and purpose in life. Specifically, engagement in the group contributed to a

sense of direction and the perception that life was worthwhile.

“To have something that I enjoyed that made me want to get up, get dressed, to prepare for
that was amazing, I think that’s really beneficial. ‘Cause it encourages a good lifestyle, healthy
lifestyle. It encourages you to do anything because you can still do stuff and you have got a
valid reason for being alive.” (Participant Five)

Research indicates that engagement and meaning are more strongly related to the experi-

ence of wellbeing than that of pleasure [78], again highlighting the potential for surfing inter-

ventions to optimise wellbeing in participants with chronic conditions. This is particularly

important, given that opportunities for meaning and achievement following ABI are lacking

due to barriers to employment [79, 80], with only 20% of participants in the present sample

being able to return to work. Moreover, positive experiences may broaden mindsets in ways
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that build social resources over time [81], facilitating community integration in persons with

ABI [23], the theme we turn to next.

Theme five: Building community through social connection

Surfability provided an opportunity for brain injury survivors who had previously reported

feeling isolated to experience greater social connections and form meaningful social ties with

individuals from diverse backgrounds, reinforcing the role of social connectedness in surf-

related positive health and wellbeing outcomes [55, 69]. Being in a group with similar others

facilitated a sense of belonging and identity through shared life experiences [82], with one per-

son describing their peers as a ‘family’ connected by a mutual understanding of experience

(Participant One). Here, participants provided emotional support to their peers through

expressions of encouragement and reassurance [83]. These emotionally supportive interac-

tions fostered feelings of belonging in participants, helping them to feel accepted and valued

despite personal difficulties. Meanwhile, seeing similar others succeed by sustained effort

motivated participants to ‘go back to the shore and get straight back on again’ (i.e., Participant

Five), potentially enhancing levels of self-efficacy through vicarious learning and experience

[84].

“What was good about it was you could see other people—not that I am trying to put them
down—but they were falling off as well as I was falling off. Yet, when each individual person
did it, it was a group where we all applauded then, which was like bonding. You weren’t trying
to put somebody down—we were hoping that they could get up!” (Participant Six)

Relating to other survivors through ‘sameness’ helped to combat social isolation and build a

sense of community [85]; facilitating social cohesion and cultivating teamwork. Participants

provided informational support to their peers [83], sharing coping mechanisms, knowledge,

and values with the aim of supporting others to live well with injury:

“You know you’re sitting in that chair, and you think ‘What is going to happen to me?’ And
you’re just ticking over in your own mind. But now, seeing these people here and even people
with head injuries, you can talk to them, and they are giving their experience. And maybe I
can give my experience and that will help them.” (Participant Six)

Sharing within this network contributed to the building of trust and learning of new skills

[86, 87]. Feelings of trust and belongingness are basic psychological needs which are important

for renewal of self-identity after brain injury [88]. Meanwhile, the sharing of resources between

individuals from diverse backgrounds united by social and/or cultural cleavages also provide

the grounds for bridging social capital, increasing acquisition of knowledge and social

resources which facilitate adaptability and successful self-management [37]. Moreover, the

experience of mutual identification, shared understanding, and sense of belonging in this con-

text may foster positive psychological and physical health outcomes in individuals with chronic

conditions [89], and improve quality of life [90] and adjustment [91] in individuals with

acquired brain injury.

Theme six: Positive change

The Surfability intervention provided a context for sustained positive change both within and

beyond the parameters of the Surfability project itself, nourishing the belief that despite ‘being

a bit broken in some places’ (Participant Four), participants were capable of achieving and
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experiencing wellbeing. This enabled brain injury survivors to continue building a better ver-

sion of themselves, such that participants reported positive changes across psychological, cog-

nitive, physical, and behavioural domains.

Firstly, making room for difficult thoughts enabled participants to (re)connect with them-

selves in terms of their values, hobbies and identity and focus on re-building a new version of

themselves, shifting their focus from their ailments and towards their capabilities. These

changes contributed to the development of self-efficacy, an aspect of cognitive self-appraisal

that helps to reduce discrepancy between achievements and expectations [92].

“It made me feel like ‘Oh my god, you can still do stuff! Oh, my goodness me, you just sat up
on a surfboard, amazing, and you’re 47, you know, cracking!” (Participant Five)

Some participants reported that Surfability had increased or improved their awareness,

attributing these changes to the fluid and dynamic movements of the tide, wind, and sea. For

example, one participant spoke about how they became more aware and observant of their sur-

roundings during daily activities such as cooking, doing laundry or sitting as a passenger in a

car. The activity of surfing thereby facilitated more mindful perceptions in participants, facili-

tating a deeper awareness of oneself and one’s surroundings in other day-to-day activities.

This suggests that mindful experiences facilitated over the course of the intervention general-

ised to other experiences within participants’ daily lives, perhaps characteristic increases in

trait mindfulness and contributing to a less distressed disposition [93].

“I do like being outdoors, you know the gardening outside but how can I say it—the garden
stays still, doesn’t it? Surfability doesn’t stay still, and you are achieving or getting your mind
to work on what’s going on around you. You’ve got to be aware of what’s going on around you
because Surfability is a thing that’s moving, and you are not really in control of it. Although
you are on a surfboard, you are trying to guide it, it’s keeping you aware then and you’ve got
to be aware. You are looking around to see if there is anyone else in your way that you don’t
want to go into people, so it does bring awareness to you.” (Participant Six)

Participants also reported that attending Surfability helped them to engage in positive

health behaviours outside of the group by providing a more pleasurable form of exercise than

gym-based workouts.

“I have dropped out of the gym so many times because it’s just been too much. But, with Surf-
ability, I can’t explain it—it’s an exercise but it’s a pleasure and it doesn’t wear me out as
much as the gym does.” (Participant One)

Participants reported improved fitness, coordination, and balance, with some participants

reporting increased uptake of nature-based physical activities following the intervention.

“What Surfability has given me is that it has helped me with my coordination, my fitness, get-
ting me out the house, yeah, getting wacked by mother nature really.” (Participant Two)

In this regard, Surfability re-ignited pre-existing affiliations with the outdoors for many

participants. For others, it provided the opportunity to build such an affiliation, with several

participants expressing that they have wanted to spend more time outdoors and explore new

places since engaging in this nature-based intervention.
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“I feel like I want to be a bit more outdoorsy, I don’t want to be sort of hidden away anymore.”
(Participant Three)

These outcomes support the notion that exercise in the natural environment may have a

greater effect on physical and mental wellbeing than exercising indoors [59]. In addition to

improving physical health outcomes in brain injury survivors [94, 95], participation in exercise

also plays a critical role in emotional balance [75] and improving one’s capacity for self-man-

agement [96]. Finally, Surfability provided the opportunity and context for new skill develop-

ment and repetition of that skill–a key component of successful behaviour change [23]. The

development of positive health behaviours and sustained exercise regimes are particularly

important for brain injury survivors, given risk of sedentary behaviours [97].

Theme seven: Barriers and opportunities

This theme captures the essence of barriers experienced by brain injury survivors that may impede

upon their ability to benefit from therapy in any context. Firstly, some participants reported difficul-

ties in accessing holistic healthcare interventions altogether, with one participant indicating that

their needs had not been met by more traditional services with a focus on reducing illbeing. Of

those who could access more holistic therapies, consensus dictated that the activities to which brain

injury survivors were referred to previously were not suited to their needs, interests, or values.

"I think that I have been through so many things in the hospital where I have either I have not
been believed or just given the pill” (Participant Three)

This feedback highlights a need for greater attention to be directed towards identifying a

range of programmes to suit the needs of a heterogeneous client group, as well as the impor-

tance of involving participants in the design and delivery of healthcare [98]. Moreover, it

emphasizes the utility of building strategic and creative partnerships between the healthcare

sector and community organisations, such as the Community Interest Company (Surfability)

described herein, in order to provide innovative healthcare. Research has shown marked social

inequalities regarding access to and use of blue spaces, with financial constraints restricting

engagement in blue space activities in individuals from lower-socioeconomic backgrounds

[99]. The surfing intervention described herein is an exemplar of how socio-structural barriers

may be circumvented by partnering with community providers; a collaborative approach

which lays important foundations for a more sustainable healthcare sector. Meanwhile, indi-

vidual-specific barriers that were identified in this study may be used to improve the delivery

of wellbeing therapies in the context of brain injury. Specifically, clinicians should be aware of

participant fatigue, which was reported by six participants, assumptions regarding abilities

(Participant Five) and older participants comparing themselves unfavourably with their youn-

ger peers regarding progress made (Participant Thirteen). These factors may have restricted

the efficacy of the Surfability intervention itself and reflect common barriers to neurorehabil-

itation. In this regard, one potential limitation of the study concerns the lack of cultural diver-

sity within the sample, in that different cultural values differentially influence determinants of

wellbeing [37]. For example, in individualistic cultures, wellbeing has been shown to be more

strongly associated with self-esteem and sense of personal achievement. In contrast, collectivist

cultures place more value on social harmony, with wellbeing being more strongly associated

with avoiding social conflict and interpersonal goals [100]. However, the sample in the present

study is reflective of the typical population accessing community neurorehabilitation services

within the general hospital setting in question.
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Clinical implications

Our research shows that developing collaborative interventions with community partners may

add value by facilitating access to community resources and allowing for neurorehabilitation

interventions to make use of the emerging benefits associated with the natural environment [61,

101, 102] in addition to those associated with positive health behaviours [30, 103, 104]. These rich

insights denoting participants’ experiences of surf therapy may be complemented by quantitative

and/or longitudinal research to investigate the sustainability of benefits generated, including

reports of positive change across the dataset. For example, measures of cognition could be used to

further explore positive change in keeping with participants’ reports of increased awareness and

attention. This would allow researchers to gain a better understanding of the potential for quanti-

fiable long-term gains to be generated as a result of engagement within water-based activities,

including group-based surf therapy interventions described herein.

Within the present findings reside opportunities for transferability that may be applied in

other clinical settings, in that these interventions need not be in the form of surfing specifically,

an activity which may be somewhat restricted according to the appropriateness of a geographi-

cal location for completing water-based activities. There is a growing body of evidence for the

benefits of the use of water-based activities for the promotion of human wellbeing more

broadly (see [53]), with a recent systematic review of 33 studies concluding that engagement in

a variety of purposefully designed and structured water-based activities can generate improve-

ments in mental health and psychosocial wellbeing relevant to individuals with mixed cogni-

tive and physical disabilities (see [94]). As such, there is much evidence to suggest that blue

space activities may improve wellbeing generally, particularly given that blue space interven-

tions typically focus on engaging individuals in meaningful and active experiences in the natu-

ral environment [53, 94]. Theoretically, it is feasible to assume that other water-based

interventions may cultivate wellbeing in participants, providing that they also facilitate the

experiences and associated mechanisms reported upon in our study (i.e. providing opportuni-

ties for acceptance of difficult emotions, community, achievement, meaning and purpose,

physical exercise etc) and/or psychological processes noted within the wider literature (i.e. feel-

ings of empowerment and respite—see [55] for context). In this study, surfing was chosen as a

vehicle to connect participants to blue spaces and positive experiences, in addition to other

determinants of wellbeing (i.e., positive health behaviours, connection to others and the self

etc). The evidence-base surrounding surf therapy in particular is far more developed than that

for other water-based activities, although it is possible that other water-based activities (such as

canoeing, for example) could tap into the same key determinants and elicit similar benefits.

How specific our findings are to the activity of surfing itself is unclear, highlighting the need

for more research in this area. Randomised controlled trials could compare surf therapy with

other blue space interventions, and the inclusion of appropriate control groups (i.e., outdoor

vs indoor water-based settings) may help to elucidate whether there are any features unique to

surfing that create the conditions for wellbeing, over and above other water-based activities,

when delivered in a natural versus an artificial setting. However, a key feature of our study

(regardless of the actual activity) is that it increased the accessibility of physical exercise and

connection with nature. This is important given that many of the participants in the present

study and in this population struggle to access blue spaces, highlighting barriers and opportu-

nities that must be considered prior to using nature as therapy.

Conclusions

The themes generated in the present study draw upon latest advancements in wellbeing sci-

ence to describe how positive change may be facilitated post-ABI. The dynamic interactions
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between the different themes further highlight the importance of providing holistic care. We

argue that immersing ABI survivors in their natural and social ecologies can facilitate a cascade

of mechanisms for positive change (Fig 1). These findings and the interconnectedness of deter-

minants of wellbeing emphasise a need to consider the individual in relation to their commu-

nities and natural environments, taking into consideration socio-contextual factors and

associated barriers to (and opportunities for) neurorehabilitation. Using recent developments

in wellbeing science to understand participant experiences of a novel nature-based interven-

tion, the present study offers insights that extend on the Holistic Model of Neurorehabilitation,

highlighting how community partnerships may be leveraged to create opportunities for well-

being in those living with ABI.
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