[bookmark: _GoBack]Are we ready to use nature gardens to treat stress-related illnesses?
Peter A Coventry and Piran CL White

Biographical notes: 
Peter Coventry is a senior lecturer in health services research at the Department of Health Sciences, University of York. His research focuses on evaluating interventions to improve physical and mental health outcomes in people with common mental health problems. 

Summary
In this issue, Stigsdotter et al show that nature gardens offer similar benefits to cognitive behavioural therapy for managing stress-related illnesses among people on sick leave. We call for pragmatic trials to establish the processes involved and highlight the co-benefits that nature gardens offer for physical health and the environment.
Background
Adjustment disorders and reactions to severe stress are more typically recognisable as stress-related illnesses and synonymous with sub-threshold depression and anxiety, burnout or emotional distress. They are typically brought about by exposure to severe or continued stress, for example by the onset of a life event, and are characterised by impaired mood, anxiety and/or worry, reduced attention, and problems of social functioning. In primary care settings, stress is reported in over half of adults of working age, especially among women, and symptoms of burnout and exhaustion are common; those with higher levels of perceived stress also commonly report depressive and anxiety symptoms (1). 
There are no guideline recommendations about how to treat stress related illnesses. Evidence for using psychological therapies such as cognitive behavioural therapy (CBT) to support people with adjustment disorders on sickness absence return to work is scarce (2). Additionally CBT is a complex intervention which is reliant on the skill of practitioners for effectiveness and waiting times remain a barrier to accessing treatment. In this context there is an emerging consensus that new care models are needed that involve using placed-based interventions to deliver integrated solutions to improve and promote mental and physical health (3). Here there is growing recognition of the mental and physical health benefits at population level of exposure to the natural environment and of individual contact with natural environments. These benefits can be significantly greater for lower income groups (4), but studies in the UK and the US highlight income, proximity and availability of transport as key barriers to the use of green spaces; these combine to mitigate against the use of green spaces by the groups in society which may benefit most. Moreover, declining central and local Government funds have led to a reduction in spending on green space. In addition to health and wellbeing benefits, green spaces may also provide co-benefits such as reducing socio-economic health inequalities, contributing to climate change mitigation, reducing pollutant levels and enhancing biodiversity. Ensuring the availability of high quality, accessible, natural spaces close to where people live and work is one of the targets set out in the UK Government's 25-year plan for the environment (5). Against a background of decreasing public spending, meeting this target will likely require new models for investment in green space provision and management. 
Findings from previous research
There is some evidence from cross-over and controlled trials that physical activity in green spaces confers greater benefits for well-being and possibly attention than comparable activity in built environments (6). Similarly, a self-paced 30 minute walk in a natural environment that included parkland or a canal path with vegetation has been shown to afford greater restoration experiences and improved cognitive function than a comparable walk in a pleasant urban residential setting, even 30 minutes after leaving the environment (7). Over and above the salutogenic effects of walking there is a theoretical basis drawn from environmental psychology for assuming that unlike synthetic environments, natural environments have particular qualities that promote health and well-being. Critical here is attention restoration theory which suggests that natural environments offer experiences and opportunities to indulge in activities that attract our involuntary attention and fascination and thereby eliminate directed attention fatigue, restore concentration, and reduce stress. There is mixed evidence from controlled and observational studies that horticultural therapy that involves horticultural activities with plants and nature under the supervision of trained professionals and delivered either in isolation or in combination with other forms of non-pharmacological therapy can have positive impacts on mood, addiction, frequency of negative thoughts, and psychoticism (8). However much of this evidence is drawn from highly selected and heterogeneous clinical populations and of low quality. An alternative approach rests on the idea that natural environments might confer greater health benefits if they are modified to maximise opportunities to engage with nature. Of particular interest here are the use of nature gardens that have been specifically designed to enhance and encourage outdoor activity. There are no previous controlled trials of nature gardens either in the general adult population or in clinical populations. However White et al have recently shown that time spent outdoors in a purposely renovated garden with active and passive spaces and a rich sensory environment that included fruit trees and vegetable beds was positively associated with improvements in mood in residential dementia patients (9). Furthermore this study showed that this association was time-dependent, with improvements in mood occurring after just 20 minutes and peaking at 80-90 minutes duration, suggesting there is both a minimal and a maximal time to be spent outdoors in nature to accrue health benefits.
Findings from Stigsdotter et al
In this issue, Stigsdotter et al describe their findings of a randomised controlled trial of the efficacy of a nature-based intervention that included a bespoke nature garden (known as the Nacadia® therapy garden) for adults with stress-related illnesses (Stigsdotter, 2018). Participants aged 20-60 years old with psychiatric diagnoses of adjustment disorder or reactions to severe stress (but excluding post-traumatic stress disorder) and incapable of working for at least 3 months were recruited into the study by health practitioners and insurance companies in the municipality of Hørsholm in Denmark. Interventions were either a 10-week programme of Nacadia® Nature-Based Therapy (NNBT) which included individualised and guided nature based activities (e.g. gardening), therapeutic conversations based on CBT and psychoeducation based on mindfulness-based stress reduction or a 10-week manualised programme of hourly CBT validated for use with people with stress-related illnesses. NNBT also included reflection and relaxation time and physical and mental awareness exercises to foster mindful non-judgemental awareness of nature experiences in the attentional field and homework practice. Importantly this trial was a test of equivalence between NNBT and CBT and the primary outcome was a self-rated measure of perceived well-being and distress with a secondary outcome that rated burnout (physical fatigue, cognitive weariness, tension, listlessness). Participants were randomly allocated to NNBT or CBT and followed up for 12 months. The authors found that participants in both the NNBT and CBT groups reported significantly higher aggregate well-being scores and significantly reduced burnout at the end of treatment and at all subsequent time points. There was no significant difference in outcomes between the two treatments suggesting they were equally efficacious. In this sense the trial by Stigsdotter et al is an important contribution to our understanding about the potential role of using nature gardens to treat stress-related illnesses. By using a randomised controlled design the authors addressed the perennial problem of confounding which plagues much research into the impact of the natural environment on health. Additionally, by measuring outcomes over the long-term this study offers insight into the sustainability of health gains achieved by exposure to a nature garden. However, it is too premature to claim off the back of this one study that nature gardens should underpin evidence based guidelines for managing stress-related illnesses. It remains uncertain what the added value of exposure to nature is over and above the contribution made by CBT or exercises in mindfulness given that this study was not designed as a superiority trial. Furthermore the population recruited were predominantly well-educated females and so findings may be prone to forms of performance and selection bias that could be minimised in future evaluations by adopting a more pragmatic design that includes a broader range of patients who attend primary care with stress-related illnesses, including those with physical comorbidities. As acknowledged by the authors the nature garden is a complex intervention and while seemingly efficacious we are left to puzzle how it might work. The concept of an integrated healing environment that purposefully brings together elements of the built and natural environment to create a therapeutic landscape has proved successful among people attending cancer support centres (10). Nature gardens similarly draw on theory and practice in landscape architecture and it would be instructive to identify the optimal design characteristics likely to restore attention and restoration and reduce stress. As such future work on nature gardens should also include process evaluations to understand the relationships between intervention theory and health outcomes and how these relationships are potentially mediated by the content of the intervention and how it is delivered, and also by participant responses to the intervention. 
Conclusion
Nature gardens offer a promising alternative to conventional psychological therapies such as CBT for managing stress-related illnesses. There is scope to extend their reach to populations with other common mental health problems such as depression and anxiety, including those with physical long term conditions. To fully harness the potential of nature gardens for mental health we need to establish their effectiveness in large pragmatic trials that use active controls and build in process evaluations to better understand how the intervention works and under what conditions. 
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