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Abstract: Internationally, shifts to more urbanised populations, and resultant reductions in engage-

ments with nature, have been a contributing factor to the mental health crisis facing many developed

and developing countries. While the COVID-19 pandemic reinforced recent trends in many countries

to give access to green spaces more weight in political decision making, nature-based activities

as a form of intervention for those with mental health problems constitute a very small part of

patient pathways of care. Nature-based interventions, such as ecotherapy, are increasingly used as

therapeutic solutions for people with common mental health problems. However, there is little data

about the potential costs and benefits of ecotherapy, making it difficult to offer robust assessments

of its cost-effectiveness. This paper explores the capacity for ecotherapy to be cost-effective as a

healthcare intervention. Using a pragmatic scoping review of the literature to understand where

the potential costs and health benefit lie, we applied value of information methodology to identify

what research is needed to inform future cost-effectiveness assessments. We show that there is the

potential for ecotherapy for people with mild to moderate common mental health problems to be

cost-effective but significant further research is required. Furthermore, nature-based interventions

such as ecotherapy also confer potential social and wider returns on investment, strengthening the

case for further research to better inform robust commissioning.

Keywords: ecotherapy; mental health; physical health; greenspace; nature-based intervention;

economic evaluation; cost-effective analysis

1. Introduction

The mental health crisis faced by the UK and internationally is well evidenced, with
an estimated 1 in 4 adults in the UK experiencing some form of mental health problem
in any given year [1]. Mental health problems are estimated to now cost the National
Health Service (NHS) in England £14 billion annually [2], and the wider economy up to
£100 billion [3], in addition to the enormous human suffering they entail [4]. The prevalence
of mental health problems has at least doubled during the COVID-19pandemic [5], but
there has been a reduction in help-seeking and identification of mental health problems in
primary care and mental health services [6]. While during the pandemic access to green
space has been seen as an important asset to promote wellbeing and prevent mental ill
health [7], this is against a backdrop of many individuals not considering exposure to
natural environments to be an important part of their lives [8] and a global shift to more
urbanised populations [9], and an associated reduction in exposure to green spaces [10].

The role of engagement with nature as a means of promoting good mental health
is nothing new, with forms of active or passive engagement predating many more mod-
ern approaches [11]. The causal relationship between exposure to nature and mental
health has also been explored in much of the literature [10,11], with research beginning to
demonstrate the benefits of some nature-based interventions on depression and anxiety
through randomised control trials [12]. More broadly, less robust evidence is emerging on
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the impact of exposure to nature on social and economic factors including employment,
disability allowance claims, tax receipts, out of pocket costs of illness, inequality and health
burden [13]. These benefits are achieved through the wide range of interactions that are
facilitated by and intrinsic to exposure to nature, including physical activity, socialising and
mindfulness [11]. However, there has been a push to identify and quantify health benefits
of nature in more robust ways to better inform policy and commissioning decisions.

Ecotherapy is one form of active healthcare intervention which attempts to draw on the
benefits of nature-based activity to support people with mental health problems. It can be
broadly defined as a facilitated therapeutic intervention based in a natural setting, typically
done in a group, with a focus on the activity rather than the participant’s health [14].
Examples include walking groups, bushcraft skills and creative writing. The treatment
modality is described elsewhere [11] but in brief as a set of interventions they draw on
known evolutionary, physiological and social approaches to improving mental health,
aiming to achieve them through activities intrinsic to natural exposure, including physical
activity, socialising and mindfulness. Consistent with a recent systematic review about
the effectiveness of nature-based interventions we distinguish ecotherapy from nature-
based interventions that are neither group based nor facilitated by a trained therapeutic
coordinator [12]. Examples of such may include gardening, conservation or creative tasks
but importantly missing the key features of being conducted in a facilitated group.

However, in the UK, despite recent reviews by the UK Government’s public health
body [13] and some funding for recent Green Prescribing policies [15], nature based mental
health services such as ecotherapy still rely predominantly on charitable and piecemeal
local funding, rather than any national commitment [16]. This has resulted in the set-up
and delivery of over 1000 projects which provide support for 21,000 individuals in England
alone. However these services are unevenly distributed across a geographically diverse
area, leading to inequalities in service provision and little scrutiny of their quality and
effectiveness [16].

The inconsistent availability of services is compounded by a lack of high-quality re-
search quantifying the benefits of nature based mental health services either from a clinical
or cost-effectiveness standpoint [12,16–18]. This results in limited evidence available to
commissioners with which to conduct assessments of value consistent with good methods
guidance [19], and therefore limited grounds for support.

If the long-term sustainable funding of potentially cost-effective nature-based services
such as ecotherapy is to be secured, a clearer narrative is required regarding the value
proposition to commissioners. To demonstrate the value of commissioning provision and
research into services such as ecotherapy, this paper will explore the mechanisms by which
ecotherapy (and similar interventions) potentially generate health and non-health gains,
the evidence that still needs to be generated to quantify these gains, and by extension
interrogate whether such interventions could ever be cost-effective.

The aim of this approach is to present the potential merits of further research into
ecotherapy in order to prompt more robust assessment of the cost-effectiveness of nature-
based interventions. To do so the paper draws on existing evidence of the indicative
costs and benefits of ecotherapy in both the peer-reviewed and grey literature, identified
through a scoping review. The findings of this review are then considered against a value of
information framework, whereby the scale of uncertainty of the evidence around the costs
and benefits of an intervention are contrasted with the value of resolving it with additional
research. Further interpretation of our findings are drawn from the wider literature on
mental health and nature-based interventions.

2. Methods

Fundamental to an assessment of value in any setting is the exploration of the ben-
eficial effects of an intervention relative to its costs. In an English healthcare setting,
supporting the funding of ecotherapy as a mental health intervention would require some
indication of cost-effectiveness. Such evidence forms one element in the deliberations of
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the National Institute for Health and Care Excellence (NICE) in their commissioning rec-
ommendations and clinical guidance, as well as informing local commissioning decisions
and value assessments [20].

In the NICE framework it is accepted that the decision whether to fund an intervention
should be based on the expected incremental cost-effectiveness rather than the uncertainty
around the decision [21]. However, the certainty around the commissioning decision still
has value to the decision maker, with the presence of uncertainty risking an incorrect
decision being made. Value of information (VoI) methodology seeks to estimate the value
of resolving this uncertainty and therefore the value of conducting additional research
after a commissioning decision has been made, either positively or negatively [22]. The use
of these methods is common in the analysis of pharmaceuticals and interventions where
the evidence is sufficiently mature to inform a robust decision analytic model, facilitat-
ing the estimation of specific outputs such as the expected value of perfect information.
However, as a method it can more broadly be applied in areas where the evidence is still
under developed, such as nature-based interventions for common mental health problems.

By using VoI methodology in such a setting it is possible to highlight not only whether
ecotherapy has a reasonable likelihood of being cost-effective given current evidence but
also identify where uncertainty has the largest impact on the decision problem, and there-
fore inform future research decisions [23]. This is in contrast to the conventional approach
to generating evidence, where research is conducted often with little consideration of
the long-term cost-effective consequences, but a focus on short-term clinical effectiveness
alone [24].

We use the approach outlined by NICE in their cost-effectiveness reference case [25]
to explore the potential value of ecotherapy, and by extension future research, as a purely
health-based intervention, funded by the public healthcare system (i.e., the NHS in England)
and positioned as a competing or complementary therapy to existing services for patients
with common mental health problems, such as depression and anxiety.

A value assessment of ecotherapy using the NICE framework [25] can be condensed
into a consideration of the cost and health impact of changing from the current NHS
and Personal Social Services (PSS) care provision to the proposed intervention, measured
over the lifetime of the patient. For the purposes of the NICE framework, all costs that
fall outside of the NHS and social care budget, and benefits beyond the health of the
patient/participant, within their lifetime, are considered outside of the healthcare remit.
This approach is consistent with previous evaluations of interventions to improve mental
health by NICE, including that for cognitive behavioural therapy (CBT) [26]. In their
assessment of the benefit of an intervention the NICE framework primarily uses a measure
of health-related quality of life that also reflects length of life, which is captured by the
quality adjusted life year (QALY) approach. Details of the QALY approach are available
elsewhere [27] but in brief it employs a generic measure of quality of life, most typically the
EuroQol EQ-5D scale [28] used to weight the time spent in each health state, for example
ill or cured.

We break this value assessment of ecotherapy as a health-based intervention into five
component parts. In each case we summarise the results of the scoping review relevant
to each section, and briefly describe the significance of each element to the assessment of
value in terms of cost-effectiveness. Where appropriate additional exploratory analysis
is conducted to estimate the cost or QALY impacts in terms of the NICE reference case.
The five component parts are:

(1) Establishing the mental health benefits generated whilst being actively ‘treated’, i.e.,
engaging in the ecotherapy programme.

(2) Establishing the physical health benefit generated whilst being actively ‘treated’.
(3) Establishing how these shorter term mental and physical health benefits translate into

longer term health gains.
(4) Establishing the cost of providing ecotherapy.
(5) Establishing the resource use impact to the NHS and PSS.
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Upon summarising the results of the scoping review in these five elements we present
an extensive discussion section which explores the potential meaning of the findings in
terms of an overall cost-effectiveness assessment of ecotherapy. To reflect the broader
benefits and cost profile associated with ecotherapy in the discussion we then explore
the evidence of the impact of ecotherapy which would fall outside of the NICE reference
case, and therefore potentially be excluded from an assessment of value and costs to the
commissioner but represent important components in a societal discussion of the value of
such programmes.

To guide the discussion of the potential scope and scale of the costs and health impact
of ecotherapy in each of these component sections we conducted a pragmatic scoping
review of the existing literature. A scoping approach was taken for several reasons. Firstly,
a recent systematic review of nature based outdoor activities for mental and physical
health [12] identified an insufficient pool of peer-reviewed evidence on the effectiveness of
ecotherapy with which to inform this analysis in isolation. Secondly, due to the charitable
funding of existing ecotherapy services much of the literature is ‘grey literature’, typically
non-peer reviewed analysis commissioned by the charities. Finally, the exploratory nature
of this analysis allows for the inclusion of a lower quality of evidence from studies that
would not be sufficient to inform an economic evaluation aimed at directly informing policy.
This includes case studies, many of which do not appear in peer-reviewed journals or
bibliographic databases and are typically excluded from more formal systematic reviews.

The pragmatic search was conducted to identify studies of any design or quality which
could be used to inform any of the five components of the exploratory cost-effectiveness
analysis. The search was conducted in August 2020, initiated through an exploration of
studies known to the authors and through searching for studies by using key words in an
internet search engine. Using these papers bidirectional citation searching to completion, or
‘pearl growing’, was conducted [29]. Under this approach, the references and citations of
key papers are used to identify additional literature which is then subsequently searched.

The inclusion criteria were defined as the reporting of novel evidence which could
be used to inform any of the component parts of value assessment. In addition, to max-
imise generalisability to the UK context we only included studies that reported the use of
interventions that mapped to ecotherapy and targeted adult populations with common
mental health problems such as depression and anxiety. Due to the pragmatic nature of
the search only relevant studies were recorded. While studies were not excluded based
on their perceived quality of likelihood of bias, the quality of the studies was recorded
through their size, data collection method and use of a control population.

3. Results

The pragmatic search identified six studies which met the inclusion criteria for the
analysis, consisting of eight separate publications, these are detailed in Table 1. The appli-
cations of these studies to the five components of ecotherapy evaluated as a health-based
intervention are explored in turn.

Table 1. Table of studies that conducted primary data collection relevant to any of the five components.

Study
Publication

Type
Study

Design
Population Intervention Control Outcome

Headline
Result

Pank et al.
[30]

Commissioned
report, not

peer-
reviewed.

Survey, social
return on

investment
analysis, and

qualitative
study.

Broad range
of

stakeholders
of the Gorgie

City Farm.

Engagement
with (as

volunteer or
visitor)

Gorgie City
Farm.

None

Broad range
of outcomes

related to
mental

health, eating
habits,

education,
environment,

NHS
interactions.

Estimated a
SROI of £3.56

for social
value for
every £1

invested in
the project.
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Table 1. Cont.

Study
Publication

Type
Study

Design
Population Intervention Control Outcome

Headline
Result

New
Economic

Forum [31]

Commissioned
report, not

peer-
reviewed.

Case reports
and costing

analysis.

5 selected
Ecominds

participants.

5 different
Mind funded

Ecominds
projects.

None
Avoided

public sector
costs.

Annual
public sector
costs avoided

of between
£4151 and

£12,799 per
person.

MIND [32,33]
Commissioned

report
containing

two studies,
not peer-
reviewed.

Survey

Unspecified
members of a

local Mind
green

exercise
groups.

19 groups
covering a
range of

gardening,
conservation,
and walking

activities.

None

Qualitative
question-

naire related
to the

benefits of
the groups.

109 question-
naires

returned
showing
potential

benefits of
nature-based

activities.

Survey

20 members
of local Mind
associations

(age 31 to 70).

Half an hour
walk in a

country park.

Half an hour
walk inside a

shopping
centre.

Questionnaire
covering

self-esteem,
mood, and

mood
disturbance.

Outside walk
showed

increase in all
aspects of

self-esteem
and mood.

Wildlife Trust
[34,35]

Unfunded
peer-

reviewed
publication.

Before and
after study.

318 members
of 6 existing
nature-based

wellbeing
projects.

Interventions
range in

design but all
nature-based
with focus on

mental and
physical

wellbeing.

None

WEMWBS
wellbeing

scale
collected at

the start and
end of each

project.

Pooled
results

showed large
improve-
ment in

wellbeing.

Thompson
et al. [36]

NIHR
funded peer-

reviewed
publication.

Before and
after

controlled
quasi-

experimental
study and

cost-
effectiveness

analysis.

Community
living near
woodlands
selected for

improve-
ment.

Physical im-
provements

to woodlands
and

community
engagement

activities.

Control
population

selected who
lived further

from the
selected
woods.

Primary
outcome was
stress (using

the PSS),
secondary
included

EQ-5D, and
physical
activity.

2117
responses
indicated

intervention
was

associated
with

increases
stress, with

no change in
EQ-5D or
physical
activity.

Wilson et al.
[37]

Peer-
reviewed

publication.

Before and
after study.

People
referred from

secondary
and tertiary

mental
healthcare
services.

12 week
programme
of multiple
ecotherapy
activities in
two areas.

None

Mental
(WEMWBS),

physical
(SPAQ) and

general
(SF12) health

question-
naires.

Little change
in mental or

general
health but
significant
increase in
physical
activity.

As indicated from the prior systematic reviews in the area [12,16–18] the quality of
the studies was found to be poor. Half of the studies identified (n = 3) had no peer-review
element in the analyses reported, with only two studies including any form of control
group. Furthermore, the number of participants in the studies was often small with a lack
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of clarity regarding how participants were selected, including case studies of a handful of
selected individuals in the case of the New Economic Forum analysis.

3.1. Mental Health Benefit during Delivery of the Intervention

Ecotherapy is typically characterised as a nature-based intervention that includes
a range of outdoor activities with a primary focus on mental health improvement [17].
Natural England have argued that such interventions improve mental health by: connecting
people to nature; facilitating social contact and support; and engaging people in tasks they
regard as purposeful [16].

In general terms there is a known protective and restorative impact of green exposure
and physical activity to mental health [38,39], and policy support for maintained and
increase public access [13]. Similarly, ecotherapy interventions aiming to increase such
exposure have shown a beneficial effect, albeit as small, uncontrolled studies. For example,
Rogerson et al. (whose analysis drew data from a number of Wildlife Trust ecotherapy
programmes) looked at the impact of six small exercise-based facilitated green interventions,
finding that 61% of participants who started in a lower wellbeing state, using WEMWBS,
moved to an average-high category [34].

Evidence from other ecotherapy interventions is limited and concentrated in non-peer
reviewed studies conducted by funders of the services. However, these reports have
indicated a potentially beneficial impact of ecotherapy on mental health factors. For exam-
ple, Mind, a mental health charity in England who run several ecotherapy programmes,
reported that 71% of participants in their guided green walk ecotherapy programme
experienced a decrease in their depressive symptoms [32].

While previous research about the effectiveness of ecotherapy for mental health has
not collected data required to directly inform a QALY impact, from a conceptual approach
we can consider how the reported impact on patients’ depression would translate to the
EQ-5D-5L. This conceptual approach allows us to consider what may be a feasible impact
of ecotherapy during the period of the programme.

One of the five dimensions of the EQ-5D measures anxiety and depression. If we
consider this dimension alone, keeping all other elements of the questionnaire fixed, we
can identify that if a patient moves from reporting ‘I am moderately anxious or depressed’
(score 3 out of 5) to ‘I am slightly anxious or depressed’ (score 2) the estimated quality of
life gain would be 0.015, equivalent to 0.015 QALYs if the change occurs for a full year.
Similarly, for a more severe patient, a change from ‘I am severely anxious or depressed’
(score 4) to ‘I am moderately anxious or depressed’ (score 3) would imply a 0.213 quality
of life gain for as long as this effect was maintained, as the uplift from the more extreme
states on the scale is given a much greater weight in EQ-5D.

This change in quality of life score can be considered against the 61% shift from a
low to average-high WEMWBS category reported in Rogerson et al. [34] to speculate that
an ecotherapy programme could be associated with an improvement in patient reported
quality of life of between 0.01 and 0.13 on the EQ-5D-5L scale (0.015 and 0.213, respectively,
multiplied by 61%).

However, the literature does indicate that there is existing uncertainty regarding a
positive impact on mental health. For example, Wilson [37] found no statistically significant
impact of the Branching Out ecotherapy programme on mental (measured using WEMWBS)
or general health (SF-12 questionnaire). They suggest that the lack of an effect is either
due to too short a programme, or a ceiling effect due to patients already being engaged
with mental health services. However, it is possible that they indicate a poor level of
effectiveness of ecotherapy programmes to impact mental health outcomes, but it is not
possible to determine which is the case without a well-designed trial. Furthermore, the
evaluation of a series of interventions in woodlands in Scotland by Thompson et al. [36],
including social activities, indicated an unexpected potential for increased stress with
greater green space use, coupled with no quality of life impact.
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3.2. Physical Health Benefit during the Programme

While ecotherapy is not typically offered as an exercise intervention, many forms
of ecotherapy offer the means for participants to undertake some form of green exercise,
and physical activity is an important secondary outcome and possible mediator of men-
tal health outcomes [40]. Bagnall (as part of the Wildlife Trust analysis) reported that
of the 19 patients who indicated a low baseline wellbeing score, 15 reported an increase
in physical activity during their programme [35]. Similarly, the Mind evaluation found
that 90% of those surveyed reported a beneficial impact on their physical health [32].
While Wilson found no beneficial impact of their ecotherapy on mental health outcomes,
they did identify an average post-intervention increase of over 4 h in the amount of moder-
ate to high intensity exercise of their participants, including the 3 h of their intervention [37].

Translating these sorts of gains in physical activity into a QALY gain is difficult, even
if quantitative outcomes are recorded, as generic health outcome measures, such as EQ-5D,
only indirectly measure physical activity by assessing mobility.

3.3. Health Benefit into the Medium and Long-Term

A key component of the cost-effectiveness of any intervention is its ability to affect
long-term change through durable behaviour change. Fundamentally, in the case of
ecotherapy, if the change in mental health only lasts for the duration of the programme the
chance of cost-effectiveness is limited as the total QALY gain will be small compared with
the lifetime of the patient.

Depression can be a long-term and recurrent illness and so treatment strategies that
are likely to be effective over the long-term necessarily aim to put in place strategies
that reinforce positive behaviours and build skills and confidence in self-management.
For example, CBT includes components that give people skills to self-manage their mood
and has been shown to be clinically and cost-effective over the long term when used as an
adjunct to antidepressants [41]. Similarity, ecotherapy also offers participants opportunities
to develop skills and the confidence to self-manage their health but there is an absence of
evidence about long term mental and physical health benefits [18].

Unfortunately, we have been unable to identify any evidence directly reporting the
impact of ecotherapy on long-term patient health, with all the studies identified in the
scoping review only collecting evidence up to the end of the programme itself, typically a
few months long.

3.4. The Cost of Providing Ecotherapy

Conventionally in a healthcare setting, the question of the cost of a new treatment
is reasonably simple to assess. The cost of the new drug or technology is set by the
manufacturer, and the costs of any required support systems, e.g., nurse time, calculated
using standardised estimates of unit costs [42]. However, costing interventions such as
ecotherapy is more complex, as the details of the intervention and market value are by
their nature hard to determine due to the voluntary nature of much of what is provided in
many current programmes.

Additional to the challenges which occur from costing existing programmes is the
understanding of what such costs would mean for the estimation of the cost of expanding
ecotherapy to become more nationally available. Following the NICE framework again,
the relevant cost considered by an economic evaluation of an intervention is the marginal
cost, i.e., the cost of a change in the level of the intervention provided, in contrast to
the average cost. However, intrinsic to the cost of rolling out largescale ecotherapy pro-
grammes is the requirement for ecotherapy providers to have access to suitable green spaces.
Currently, ecotherapy exists in relatively small-scale settings, such as care farms, nature
reserves and public woodlands, venues that, where they exist, imply only small additional
cost of providing the service compared to the cost that would be needed to set up an entirely
new infrastructure where none currently exists. As a result, any existing cost evidence
must be interpreted carefully, with an awareness of the challenges of disentangling factors
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as fixed and variable costs which would be important considerations to commissioners if
such programmes were to be made widely available.

Through the pragmatic scoping review of the published and grey literature, and
personal contact with existing providers, we were able to identify three estimates of the
average cost of running an ecotherapy programme, each with its own assumptions and
caveats. Mind’s 2013 evaluation of an ecotherapy programme reported a cost of £5400 to
support a single person for a year at one of their care farms [33]. Additionally, we were
able to identify two other estimates of costs though communication with two ecotherapy
programmes, both anonymous for this analysis, one for elderly patients with dementia
and one for general mental health problems. Per patient per year these costed £2340
and £636, respectively, with most of this cost attributed to staff costs. This significant
variation in cost is likely due to not only variation in the programmes offered, but also in
what costs are borne by each setting, and which are provided from other contributors or
voluntarily resourced.

3.5. The Resource Use and Cost Impact of Ecotherapy

An intervention which improves the health of an individual will also be expected to
reduce their healthcare needs over an equivalent time-period, resources which can then be
allocated to the treatment of other patients. Therefore, in addition to the upfront cost of
providing the service, the resource use profile of the individual over the long-term plays
an important role in the assessment of cost-effectiveness.

Many of the potential cost savings that occur in the successful treatment of patients
with common mental health concerns occur as a result of reductions in direct treatment
needs, i.e., due to no longer needing long term pharmacological or clinical care. Currently,
between £2 and £3 billion is spent every year by the NHS in England treating depres-
sion [43], with the average patient in contact with NHS mental health services costing over
£2000. This issue is compounded by the long-term burden of common conditions such as
depression, with almost one million adults in the UK estimated to be on anti-depressants
continuously for at least three years [44].

Several ecotherapy studies point to the potential cost savings associated with reduced
medication use and healthcare interactions, such as GP and mental health nurse consul-
tations. The New Economic Forum’s evaluation of the Ecomind programme used these
cost savings as the primary outcome of their analysis of five individual case studies [31].
While case-study analysis is of limited value to inform a full cohort analysis, it does provide
insight into the potential maximum propensity to benefit. In one case the report indicates a
potential NHS saving of £7635 for the year the intervention is active for a single partici-
pant, based on reductions in medication and previous high dependency on mental health
support services.

Similarly, the return on investment analysis produced by City Farms and Community
Gardens identified that among their 16 volunteers an annual total of 311 fewer visits to
doctors occurred and 572 fewer visits to support workers, alongside three of the volunteers
reducing their antidepressant use [30]. However, they did report that two volunteers
also increased their antidepressant medication and noted that without a control group
it was not possible to determine if the changes in NHS interaction were the result of the
activities provided.

4. Discussion

4.1. Reflecting All Health Gains Using a Cost-Effectiveness Framework

As described earlier, under a NICE evaluative perspective the cost-effectiveness of
an intervention such as ecotherapy is determined by combining the mental and physical
health impact to the participant and the cost borne by the NHS and social service sectors,
relative to existing care, into a single incremental cost-effectiveness ratio (ICER). This ICER
is then compared to a notional threshold value to determine whether the additional cost
burden is worth the health benefit. Therefore, to inform a decision on the cost-effectiveness
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of ecotherapy NICE, and other health technology assessment agencies, would seek to
combine the elements covered by the previous five sections.

As reflected in published reviews in the area [12,16–18], the existing quality of evi-
dence on the effectiveness and cost-effectiveness of ecotherapy and other nature-based
interventions would be insufficient for a national health technology assessment agency,
such as NICE, to conduct a meaningful assessment, reflecting why it has not been in-
cluded in the relevant clinical guidance [26]. However, that is not to say that no in-
dicative evidence can be drawn from the existing literature which can be combined
and used to inform current commissioning policy and future research through value of
information methodology.

The existing evidence relevant to the cost-effectiveness of ecotherapy for the treatment
of depression, taking a conventional NICE perspective, appears to indicate that there
is the potential for mental and physical quality of life benefits during the period of the
intervention, as well as cost savings from reductions in demand for existing care services
and medication. However, this evidence is of poor quality and limited scale, and there is no
directly relevant evidence regarding the long-term efficacy of ecotherapy. The lack of long-
term efficacy data is key as the relatively high cost of providing ecotherapy, both in terms
of initial investment in infrastructure and running costs, suggests that even a substantial
QALY benefit during the period of ecotherapy engagement may not be sufficient to justify
cost-effectiveness from a NICE perspective.

4.2. A Broader Perspective on Value

Arguably, one of the main appeals of ecotherapy as an intervention is that it can
yield benefits that go beyond health [13]. In this sense the NHS perspective represents a
small proportion of the total potential benefit to stakeholders, evidenced by studies such
as the City Farms and Community Gardens social return on investment (SROI) analysis
estimating a social return of £3.56 for each pound invested in the Gorgie City Farm project,
only a small fraction of which were returns realised by the NHS [30]. A range of potential
wider benefits of ecotherapy have been proposed and reported, including employment,
disability allowance claims, tax receipts, national insurance contributions, out of pocket
costs of illness, benefits to carers, benefits to wider society of investment in green spaces,
impact on inequality, loneliness, crime levels and environmental benefits [13].

However, the current NICE framework which informs the assessment of value de-
tailed so far in this paper, while acknowledging impacts outside the NHS and QALY-based
definition of health, does not currently incorporate any wider elements into the estimation
of cost-effectiveness of an NHS funded intervention [25]. As a result, while methods
such as SROI have been proposed and applied in this setting [13], they do not repre-
sent a methodological approach that is considered to be sufficient in the justification of
cost-effectiveness from an NHS perspective, primarily as many of the costs and benefits
included fall outside what is considered relevant to NHS commissioning. While meth-
ods are beginning to emerge that allow the use of a wider definition of impact into the
current NICE framework [45], these are yet to be applied to the ecotherapy setting or
routinely in commissioning decisions, and ultimately still require significant deliberation
and agreement across different decision-making groups.

4.3. Transferable Findings from Other Interventions and Settings

Beyond ecotherapy, previous studies have sought to estimate the value of changes
in activity to patient health and NHS costs to facilitate the use of short-term estimates of
change in physical activity such as those indicated in much of the ecotherapy literature.
For example, the analysis conducted alongside NICE’s current physical activity guideline
found that an intervention that cost £1 million could be cost effective from a NICE per-
spective if it encouraged 1900 people to walk an extra 30 min per week long term [46].
This analysis was premised on an understanding that increased physical activity would
reduce the risk of health problems such as cardiovascular disease.
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More broadly Natural England estimated that £2.1 billion could be saved in healthcare
costs if everyone had access to green spaces, due to the beneficial impact on mental health
and physical fitness [47]. Similar estimates include £760 million in avoidable medical costs
if people had one or more ‘active’ visits per week to a greenspace [48], and a return of
investment of £1:£34 for spending on park maintenance to healthcare cost saving [49].

The estimates that we present of the financial benefits that could be achieve from
ecotherapy and green space exposure need to be interpreted carefully. In addition to the
issues of the design of the underlying trials and case studies, the estimations of unit costs
are highly uncertain and subject to many assumptions. However, as with the claims for
the longer-term health benefit of ecotherapy, they do indicate a potential cost saving that
would merit further exploration using more robust methodology such as a randomised
controlled trial.

Similarly, there is extensive literature, largely from the United States, regarding the
use of other nature-based therapeutic methods including wilderness therapy and outdoor
behavioural healthcare. While the evidence on such interventions is more mature than
ecotherapy, for example studies by Gass et al. [50] and Kuo and Faber-Taylor [51], questions
remain about the comparability of the patient populations studied, with these typically
focussing on children with addiction or behavioural issues, and the transferability of
studies between countries.

4.4. The Value of Additional Information Regarding the Cost-Effectiveness of Ecotherapy

There is potential for nature-based interventions, such as ecotherapy, to provide
treatment and support for the growing population of people with mental health problems
internationally. This is reflected in the broad range of literature on the value of green space
exposure [18] as well as recent UK Government support for green social prescribing [15].
However, as Summers and Vivian reflected [18], nature based interventions are very
difficult to evaluate due to challenges of demonstrating a causal link and ensuring sufficient
intervention control on a fundamentally holistic intervention.

As a relatively structured intervention compared to general funding of green spaces,
and which has been shown to be a viable compliment to existing publicly provided mental
health provision [40], ecotherapy has the potential to bridge the gap between the rigorous
requirements of evidence generation to inform commissioning and the holistic nature of
nature based investments. However, its current lack of universal availability or NHS fund-
ing pathway, makes it hard to make policy and commissioning decisions given the existing
evidence base. A randomised control trial of an ecotherapy programme, implemented
following best guidance on the evaluation of a health-based intervention and incorporating
modelling of the potential cost-effectiveness of the NHS funding such a service, would
represent a valuable step forward. Such a trial and evaluation would not only provide
valuable evidence as to whether ecotherapy programmes have the potential to be effective
and cost-effective as health interventions, but also provide a basis on which to build a
discussion of the relative weight of the other costs and outcomes associated with such
nature-based interventions.

This is not to acknowledge the significant challenges facing the generation of robust
evidence for ecotherapy programmes. In addition to those intrinsic to nature based in-
terventions [18] there are challenges related to the practicality of setting up programmes
nationally such as replicability of ecotherapy programmes, the reliance on pre-existing
natural infrastructure, as well as technically including the limitations of current methods
of economic evaluation to fully incorporate the costs and benefits in a consistent way [52].
Some of these issues can be overcome through robust data collection and trial methodology,
but others may not. For example, some outcomes of interest may never be accurately
attributable to quantifiable outcomes due to issues of lags and complex dynamics.

Additionally, care will be needed to ensure the commissioning of nature-based inter-
ventions does not exacerbate the existing socio-economic divide in both individual’s ability
to access green spaces and the burden of mental and physical illness.
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5. Conclusions

Current availability of ecotherapy in the UK is reminiscent of the provision of spe-
cialised pharmaceuticals by the NHS prior to the inception of the NICE technology ap-
praisal process in 1999. One the of the leading justifications for the creation of NICE was
to do away with the ‘postcode lottery’ of drug availability, where the commissioning of
many high-cost medications was decided locally and was argued to undermine the equity
principles of the NHS. Similarly, ecotherapy is only available in a limited number of areas
with the lack of robust evidence or national guidance undermining the ability to achieve
consistent commissioning practice. While the NICE process has many limitations, primarily
the tight definitions of whose costs and outcomes matter in their main estimation of effec-
tiveness and cost-effectiveness, it provides a valuable basis from which to have transparent
and importantly consistent discussions about such limitations. Currently, the lack of robust
evidence on the role of ecotherapy as a funded health intervention has meant that there are
insufficient grounds from which to base such a discussion. A randomised control trial with
sufficient statistical power and follow-up is urgently needed if the evidence is to catch up
with the current national policy enthusiasm for nature-based interventions.

Author Contributions: Conceptualization, S.H., L.B. and P.C.; investigation, S.H.; writing—original

draft preparation, S.H.; writing—review and editing, S.H., L.B. and P.C. All authors have read and

agreed to the published version of the manuscript.

Funding: This research was funded by the National Institute for Health Research (NIHR) Applied

Research Collaboration Yorkshire and Humber. The views expressed are those of the author(s), and

not necessarily those of the NIHR or the Department of Health and Social Care.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. McManus, S.; Meltzer, H.; Brugha, T.; Bebbington, P.E.; Jenkins, R. Adult Psychiatric Morbidity in England—2007, Results of a

Household Survey; Health and Social Care Information Centre: Leeds, UK, 2009.

2. NHS England. NHS Mental Health Dashboard. 2021. Available online: https://www.england.nhs.uk/mental-health/taskforce/

imp/mh-dashboard/ (accessed on 29 June 2021).

3. Mental Health Foundation. Mental Health Statistics: Global and Nationwide Costs Mental Health Foundation. 2016. Available online:

https://www.mentalhealth.org.uk/statistics/mental-health-statistics-global-and-nationwide-costs (accessed on 29 June 2021).

4. Samaritans. Suicide Facts and Figures Samaritans. 2019. Available online: https://www.samaritans.org/about-samaritans/

research-policy/suicide-facts-and-figures/ (accessed on 29 June 2021).

5. Office for National Statistics. Coronavirus and Depression in Adults, Great Britain: January to March 2021; ONS: Newport, UK, 2021.

6. Carr, M.J.; Steeg, S.; Webb, R.T.; Kapur, N.; Chew-Graham, C.; Abel, K.M.; Hope, H.; Pierce, M.; Ashcroft, D.M. Effects of the

COVID-19 pandemic on primary care-recorded mental illness and self-harm episodes in the UK: A population-based cohort

study. Lancet Public Health 2021, 6, e124–e135. [CrossRef]

7. O’Brien, L.; Forster, J. Physical Activity supporting connection to nature, and helping to maintain wellbeing during the COVID-19

restrictions in England. Int. J. Environ. Res. Public Health 2021, 18, 4585. [CrossRef] [PubMed]

8. Natural England. Monitor of Engagement with the Natural Environment—The National Survey on People and the Natural Environment;

Natural England: London, UK, 2019.

9. United Nations. Revision of World Urbanization Prospects; United Nations: New York, NY, USA, 2018.

10. Sarkar, C.; Webster, C.; Gallacher, J. Residential greenness and prevalence of major depressive disorders: A cross-sectional,

observational, associational study of 94,879 adult UK Biobank participants. Lancet Planet. Health 2018, 2, e162–e173. [CrossRef]

11. Wilson, N.; Ross, M.; Lafferty, K.; Jones, R. A review of ecotherapy as an adjunct form of treatment for those who use mental

health services. J. Public Ment. Health 2009, 7, 23–35. [CrossRef]

12. Coventry, P.A.; Brown, J.; Pervin, J.; Brabyn, S.; Pateman, R.; Breedvelt, J.; Gilbody, S.; Stancliffe, R.; McEachan, R.; White, P.

Nature-based outdoor activities for mental and physical health: Systematic review and meta-analysis. SSM Popul. Health 2021,

16, 100934. [CrossRef]

13. Public Health England. Improving Access to Greenspace: A New Review for 2020; PHE: London, UK, 2020.

14. Mind. Nature and Mental Health. 2018. Available online: https://www.mind.org.uk/information-support/tips-for-everyday-

living/nature-and-mental-health/about-ecotherapy-programmes/ (accessed on 29 June 2021).

15. Eustice, G. George Eustice Speech on Environmental Recovery. 2020. Available online: https://www.gov.uk/government/

speeches/george-eustice-speech-on-environmental-recovery-20-july-2020 (accessed on 29 June 2021).

16. Natural England. A Review of Nature-Based Interventions for Mental Health Care; Natural England: York, UK, 2016.

https://www.england.nhs.uk/mental-health/taskforce/imp/mh-dashboard/
https://www.england.nhs.uk/mental-health/taskforce/imp/mh-dashboard/
https://www.mentalhealth.org.uk/statistics/mental-health-statistics-global-and-nationwide-costs
https://www.samaritans.org/about-samaritans/research-policy/suicide-facts-and-figures/
https://www.samaritans.org/about-samaritans/research-policy/suicide-facts-and-figures/
http://doi.org/10.1016/S2468-2667(20)30288-7
http://doi.org/10.3390/ijerph18094585
http://www.ncbi.nlm.nih.gov/pubmed/33926000
http://doi.org/10.1016/S2542-5196(18)30051-2
http://doi.org/10.1108/17465729200800020
http://doi.org/10.1016/j.ssmph.2021.100934
https://www.mind.org.uk/information-support/tips-for-everyday-living/nature-and-mental-health/about-ecotherapy-programmes/
https://www.mind.org.uk/information-support/tips-for-everyday-living/nature-and-mental-health/about-ecotherapy-programmes/
https://www.gov.uk/government/speeches/george-eustice-speech-on-environmental-recovery-20-july-2020
https://www.gov.uk/government/speeches/george-eustice-speech-on-environmental-recovery-20-july-2020


Int. J. Environ. Res. Public Health 2021, 18, 11599 12 of 13

17. Scholl, K.G.; Gulwadi, G.B. Connecting ecotherapy and well-Being. Encyclopedia of the UN Sustainable Development Goals; Springer:

Cham, Switzerland, 2019; pp. 1–11.

18. Summers, J.K.; Vivian, D.N. Ecotherapy—A forgotten ecosystem service: A review. Front. Psychol. 2018, 9, 1389. [CrossRef]

19. Public Health England. Health Matters: Health Economics—Making the Most of Your Budget. 2018. Available online:

https://www.gov.uk/government/publications/health-matters-health-economics-making-the-most-of-your-budget/health-

matters-health-economics-making-the-most-of-your-budget (accessed on 7 July 2021).

20. National Institute for Health and Care Excellence. Developing NICE Guidelines: The Manual; NICE: London, UK, 2014.

21. Claxton, K. The irrelevance of inference: A decision-making approach to the stochastic evaluation of health care technologies. J.

Health Econ. 1999, 18, 341–364. [CrossRef]

22. Fenwick, E.; Steuten, L.; Knies, S.; Ghabri, S.; Basu, A.; Murray, J.F.; Koffijberg, H.E.; Strong, M.; Schmidler, G.D.S.; Rothery, C.

Value of information analysis for research decisions—An introduction: Report 1 of the ISPOR value of information analysis

emerging good practices task force. Value Health 2020, 23, 139–150. [CrossRef] [PubMed]

23. Glynn, D. Practical Methods to Support Research Prioritisation Decisions: Rapid Assessment of the Need for Evidence, in Economics and

Related Studies; University of York: York, UK, 2019.

24. Glick, H.A.; Doshi, J.A.; Sonnad, S.S.; Polsky, D. Economic Evaluation in Clinical Trials; Oxford University Press: Oxford, UK, 2007.

25. National Institute for Health and Care Excellence. Guide to the Methods of Technology Appraisal 2013; NICE: London, UK, 2013.

26. National Institute for Health and Care Excellence. Depression in Adults: Recognition and Management; NICE: London, UK, 2009.

27. Bravo Vergel, Y.; Sculpher, M. Quality-adjusted life years. Pract. Neurol. 2008, 8, 175–182. [CrossRef] [PubMed]

28. Herdman, M.; Gudex, C.; Lloyd, A.; Janssen, M.; Kind, P.; Parkin, D.; Bonsel, G.; Badia, X. Development and preliminary testing

of the new five-level version of EQ-5D (EQ-5D-5L). Qual. Life Res. 2011, 20, 1727–1736. [CrossRef]

29. Hinde, S.; Spackman, E. Bidirectional citation searching to completion: An exploration of literature searching methods. Pharma-

coeconomics 2015, 33, 5–11. [CrossRef] [PubMed]

30. Pank, H.; Durie, S.; Fitzhugh, H. Gorgie City Farm Community Gardening Project: Social Return on Investment (SROI) Report; City

Farms and Community Gardens: Bristol, UK, 2011.

31. New Economic Forum. The Economic Benefits of Ecominds: A Case Study Approach; NEF Consulting: London, UK, 2013.

32. MIND. Ecotherapy: The Green Agenda for Mental Health; MIND: London, UK, 2007.

33. Li, T. Benefits of Ecotherapy; MIND: London, UK, 2013.

34. Rogerson, M.; Wood, C.; Pretty, J.; Schoenmakers, P.; Bloomfield, D.; Barton, J. Regular doses of nature: The efficacy of green

exercise interventions for mental wellbeing. Int. J. Environ. Res. Public Health 2020, 17, 1526. [CrossRef] [PubMed]

35. Bagnall, A.-M.; Freeman, C.; Southby, K. Social Return on Investment Analysis of the Health and Wellbeing Impacts of Wildlife Trust

Programmes; Leeds Beckett University: Leeds, UK, 2019.

36. Thompson, C.W.; Elizalde, A.; Cummins, S.; Leyland, A.H.; Botha, W.; Briggs, A.; Tilley, S.; De Oliveira, E.S.; Roe, J.;

Aspinall, P.; et al. Enhancing health through access to nature: How Effective are interventions in woodlands in deprived

urban communities? A quasi-experimental study in Scotland, UK. Sustainability 2019, 11, 3317. [CrossRef]

37. Wilson, N.W.; Jones, R.; Fleming, S.; Lafferty, K.; Knifton, L.; Cathrine, K.; McNish, H. Branching out: The impact of a mental

health ecotherapy program. Ecopsychology 2011, 3, 51–57. [CrossRef]

38. Lovell, R.; Depledge, M.; Maxwell, S. Health and the Natural Environment: A Review of Evidence, Policy, Practice and Opportunities for

the Future; University of Exeter: Exteter, UK, 2018.

39. Schuch, F.B.; Vancampfort, D.; Richards, J.; Rosenbaum, S.; Ward, P.; Stubbs, B. Exercise as a treatment for depression: A

meta-analysis adjusting for publication bias. J. Psychiatr. Res. 2016, 77, 42–51. [CrossRef] [PubMed]

40. Coventry, P.A.; Neale, C.; Dyke, A.; Pateman, R.; Cinderby, S. The mental health benefits of purposeful activities in public green

spaces in urban and semi-urban neighbourhoods: A mixed-methods pilot and proof of concept study. Int. J. Environ. Res. Public

Health 2019, 16, 2712. [CrossRef] [PubMed]

41. Wiles, N.J.; Thomas, L.; Turner, N.; Garfield, K.; Kounali, D.; Campbell, J.; Kessler, D.; Kuyken, W.; Lewis, G.;

Morrison, J.; et al. Long-term effectiveness and cost-effectiveness of cognitive behavioural therapy as an adjunct to

pharmacotherapy for treatment-resistant depression in primary care: Follow-up of the CoBalT randomised controlled trial. Lancet

Psychiatry 2016, 3, 137–144. [CrossRef]

42. Curtis, L.; Burns, A. Unit Costs of Health and Social Care 2020; Personal Social Services Research Unit, University of Kent:

Canterbury, UK, 2020.

43. King’s Fund. Paying the Price: The Cost of Mental Health Care in England to 2026; King’s Fund: London, UK, 2008.

44. Public Health England. Prescribed Medicines Review: Summary; Public Health England: London, UK, 2020.

45. Walker, S.; Griffin, S.; Asaria, M.; Tsuchiya, A.; Sculpher, M. Striving for a societal perspective: A framework for economic

evaluations when costs and effects fall on multiple sectors and decision makers. Appl. Health Econ. Health Policy 2019, 17, 577–590.

[CrossRef] [PubMed]

46. National Institute for Health and Care Excellence. Physical Activity and the Environment; NICE: London, UK, 2018.

47. Natural England. An Estimate of the Value and Cost Effectiveness of the Expanded Walking the Way to Health Initiative Scheme 2009

(TIN055); Natural England: London, UK, 2009.

48. Economics for the Environment Consultancy Ltd. A Study to Scope and Develop Urban Natural Capital Accounts for the UK; EFTEC:

London, UK, 2017.

http://doi.org/10.3389/fpsyg.2018.01389
https://www.gov.uk/government/publications/health-matters-health-economics-making-the-most-of-your-budget/health-matters-health-economics-making-the-most-of-your-budget
https://www.gov.uk/government/publications/health-matters-health-economics-making-the-most-of-your-budget/health-matters-health-economics-making-the-most-of-your-budget
http://doi.org/10.1016/S0167-6296(98)00039-3
http://doi.org/10.1016/j.jval.2020.01.001
http://www.ncbi.nlm.nih.gov/pubmed/32113617
http://doi.org/10.1136/pn.2007.140186
http://www.ncbi.nlm.nih.gov/pubmed/18502950
http://doi.org/10.1007/s11136-011-9903-x
http://doi.org/10.1007/s40273-014-0205-3
http://www.ncbi.nlm.nih.gov/pubmed/25145803
http://doi.org/10.3390/ijerph17051526
http://www.ncbi.nlm.nih.gov/pubmed/32120892
http://doi.org/10.3390/su11123317
http://doi.org/10.1089/eco.2010.0049
http://doi.org/10.1016/j.jpsychires.2016.02.023
http://www.ncbi.nlm.nih.gov/pubmed/26978184
http://doi.org/10.3390/ijerph16152712
http://www.ncbi.nlm.nih.gov/pubmed/31366020
http://doi.org/10.1016/S2215-0366(15)00495-2
http://doi.org/10.1007/s40258-019-00481-8
http://www.ncbi.nlm.nih.gov/pubmed/31098947


Int. J. Environ. Res. Public Health 2021, 18, 11599 13 of 13

49. Vivid Economics. The Contribution Made by Sheffield’s Parks to the Wellbeing of the City’s Citizens; Vivid Economics: London,

UK, 2016.

50. Gass, M.; Wilson, T.; Talbot, B.; Tucker, A.; Ugianskis, M.; Brennan, N. The value of outdoor behavioral healthcare for adolescent

substance users with comorbid conditions. Subst. Abus. Res. Treat. 2019, 13, 1178221819870768. [CrossRef]

51. Kuo, F.E.; Taylor, A.F. A potential natural treatment for attention-deficit/hyperactivity disorder: Evidence from a national study.

Am. J. Public Health 2004, 94, 1580–1586. [CrossRef]

52. Bojke, L.; Schmitt, L.; Lomas, J.; Richardson, G.; Weatherly, H. Economic evaluation of environmental interventions: Reflections

on methodological challenges and developments. Int. J. Environ. Res. Public Health 2018, 15, 2459. [CrossRef] [PubMed]

http://doi.org/10.1177/1178221819870768
http://doi.org/10.2105/AJPH.94.9.1580
http://doi.org/10.3390/ijerph15112459
http://www.ncbi.nlm.nih.gov/pubmed/30400563

	Introduction 
	Methods 
	Results 
	Mental Health Benefit during Delivery of the Intervention 
	Physical Health Benefit during the Programme 
	Health Benefit into the Medium and Long-Term 
	The Cost of Providing Ecotherapy 
	The Resource Use and Cost Impact of Ecotherapy 

	Discussion 
	Reflecting All Health Gains Using a Cost-Effectiveness Framework 
	A Broader Perspective on Value 
	Transferable Findings from Other Interventions and Settings 
	The Value of Additional Information Regarding the Cost-Effectiveness of Ecotherapy 

	Conclusions 
	References

