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Abstract: Introduction: Nature-based therapy (NBT) has shown positive effects on different health-
related outcomes and is becoming a more frequent approach in various rehabilitative interventions.
Economic evaluations are widely used to inform decision makers of cost-effective interventions.
However, economic evaluations of NBT have not yet been reviewed. The aim of this review was
to uncover existing types and characteristics of economic evaluations in the field of nature-based
therapeutic interventions. Methods: In this scoping review available knowledge about the topic was
mapped. A comprehensive search of selected databases (MEDLINE; EMBASE; CINAHL; Scopus;
Cochrane; PSYCinfo; Web of Science) and grey literature was conducted in November 2021. Data was
synthesised in a thematic presentation. Results: Three papers met the inclusion criteria, containing
differences in design, types and dose of nature-based therapeutic interventions, outcome measures
and target groups (n = 648). The papers showed tendencies toward a good treatment effect and
positive economic effect in favour of NBT. Conclusions: Three different cohort studies have tried
calculating the economic impact of NBT indicating a good effect of the NBT. The evidence on the
economic benefits of NBT is still sparse though promising, bearing the limitations of the studies in
mind. Economic evaluation of NBT is a new area needing more research, including high-quality
research studies where the economic evaluation model is included /incorporated from the beginning
of the study design. This will enhance the credibility and usefulness to policy makers and clinicians.

Keywords: ecotherapy; economic evaluation; ecosystem services; healthcare intervention; nature-
based therapy; rehabilitation

1. Introduction

Natural environments provide humans many and varied benefits, called ecosys-
tem services, ranging from, e.g., provision of food and freshwater, regulating climate
and stormwater to pollination, and supporting soil formation [1]. Cultural services are
non-material benefits obtained from ecosystem services, and include e.g., nature-based
recreation which is important in relation to maintaining mental health [2]. In many indige-
nous cultures the health beneficial relationships between human and natural environments
have deep and well integrated roots that go beyond the pragmatic, material, healing and
economic aspects [3]. Over the last decades the number of non-communicable diseases like
mental illness, dementia, type 2 diabetes, cardiovascular diseases and stress have had a
substantial increase in incidence [4-7]. Research indicates that nature exposure may reduce
mortality [8], increase levels of physical activity [9], affects longevity of the elderly [10],
improve mental health [11], and may help people with mental illnesses [12]. Poor mental
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health entails large costs globally [13], and it has therefore been suggested that visiting
natural environments could have an additional economic value through the improved
mental health of people getting NBT [14]. Due to the various health benefits of natural
environments these are also used in therapeutic interventions.

The interest in and evidence of nature-based therapeutic (NBT) interventions are grow-
ing [15]. NBT is here understood as a physical, mental and social rehabilitative intervention
fully or partially led by health professionals, in which natural environments and its nature
elements are actively and/or symbolically used as therapeutic means [16-18] in terms of
activities, narrative and storytelling, adapted to a specific target group to promote defined
treatment goals [19-22]. NBT is a complex intervention since it is composed of various
interrelated elements that, in isolation or combination, may generate the desired effect of
the intervention [23]. The interrelatedness among the components included in NBT are e.g.,
natural environment type, season, weather, within-group dynamics, therapists and activi-
ties. All this makes the NBT a complex intervention both to provide and to measure [24].
NBT has been incorporated into healthcare services as a complementary means of treating
physical, mental and cognitive disorders by occupational therapists, physical therapists,
social workers and psychologists [25-27]. NBT differs from conventional therapy by taking
place outdoors in and with connection to the natural environment [27-29]. The environ-
ment may range from wilder nature to therapy gardens specifically designed to support
the treatment. Previous literature has shown that NBT has a positive effect on a number of
health-related outcomes [30-32].

In developing and executing NBT healthcare interventions, outcome-focus has often
been towards the effects of reducing symptoms, mortality, hospitalization, medication
intake or higher level of self-dependent functionality or quality of life. Health economic
exploration of the beneficial effect relative to the costs seems not to have been in focus
when designing the intervention studies. As it is, however, this outcome measure is highly
relevant to include in order to more fully understand the potential benefits of this kind
of intervention [14,15]. Especially since economic evaluations are highly relevant when
deciding whether an intervention is to be implemented into society [28-30]. Economical
evaluation is also a significant contribution to evidence-based practice and in developing
clinical guidelines. The methods of health economic evaluations of more traditional therapy-
based intervention for mental and physical problems are well established (e.g., stress [31]
cardiovascular diseases [32] and depression [33]). At present, it seems that economic
evaluations have not yet become integrated in the NBT research [34], and knowledge is
sparse on the economic value of NBT both on its own [15] and in comparison to conventional
treatment options.

Previous review studies in the field of NBT have identified an insufficient pool of
peer-reviewed evidence on economic evaluations [35]. Therefore we found the exploratory
nature of a scoping review useful for effectively and rigorously mapping current evi-
dence [36]. Since scoping reviews include papers which do not appear in peer-reviewed
journals or bibliographic databases, such papers are typically excluded from more formal
systematic reviews because of a lower quality of evidence [36]. This scoping review focuses
broadly on nature-based interventions and aims to bring forward an overview of existing
economic evaluations of NBT. The purpose is to aid the mapping of the state of affairs and
possibly provide suggestions for future research within this field.

2. Methods

The review process was guided by the methodological framework for scoping reviews
(PRISMA-ScR) developed by Peters and colleagues, which sets out different stages that
govern the development and implementation of scoping reviews [36]. For details of the
pre-registered study protocol, see: https:/ /osf.io/f9mq3/ (accessed on 11 September 2021).

The review was conducted by a cross-disciplinary author team of researchers, compris-
ing a health economist (LPK), a public health researcher (CBP), an educational psychologist
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(S8SC), a statistician (PKN), two landscape architects (US, UKS) and two physiotherapists
(DVP, HB).

2.1. Search Strategy

A comprehensive search strategy was developed through preliminary searches and
reading of subject-specific articles, and subsequently refined through synonyms and
MeSH/subject headings to cover databases with methodologically diverse publication
listings. The search strategy was developed for MEDLINE and then customised for EM-
BASE, CINAHL, Scopus, Cochrane, PSYCinfo and Web of Science. All terms were searched
as keywords and text words in title and abstract, if possible. Additionally bidirectional
citation searching was done, where key papers were used to identify additional literature
which was subsequently searched for [37]. The seven electronic databases were searched
on 19 November 2021. For further details on search terms, see (Appendix A).

2.2. Eligibility Criteria
The following inclusion criteria formed the search and identification of relevant
sources:

Study population: Human participants
Concept/Phenomena of interest: Nature-based therapeutic intervention including an
economic evaluation

e  Source of evidence: All types of study design; peer-reviewed articles, reports, grey
literature
No restriction towards time limit
Papers written in English, Danish, Swedish or Norwegian

Opinion pieces, editorials, conference proceedings or similar and publication of ab-
stract only were excluded.

2.3. Selecting Evidence

For the management and screening of abstracts, the search results were uploaded to
COVIDENCE (https:/ /www.covidence.org/home, accessed on 11 November 2021) and
any duplicate studies were removed. A first screening was conducted independently by
two review authors (HB, US), screening titles and abstracts according to the eligibility
criteria. If the inclusion of an article was unclear, the reviewers (HB, US) screened the
full text; in case of discrepancies, consensus was reached by discussion. In the second
independent screening, two reviewers (HB, US) read full-text versions of identified articles
to assess their final inclusion; again, consensus was reached by discussion.

2.4. Critical Appraisal

No critical appraisal of the methodological quality of included studies was conducted.

2.5. Extracting Evidence

Data was extracted by three reviewers, using a template adapted from PRISMA-
ScR [36], Drummond’s check-list for assessing economic evaluation and Consolidated
Health Economic Evaluation Reporting Standards (CHEER) [38,39], see Table 1. Data was
recorded in Excel and entries were cross-checked by the three reviewers (HB, LPK, US) for
consistency and accuracy.

2.6. Analysis and Presentation of Results

All data was analysed and gathered in a thematic presentation of the results by one
of the two joint first authors (HB). This involved close reading and re-reading of the
included papers.
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Identification ‘

Eligibility | l Screening ‘

Included |

Table 1. Data extraction template.

Citation details, country of origin (where study was conducted)
Publication type

Study design

Recruitment method

Participants

Number (enrolled /completed)
Intervention

Control

Duration of the interventions
Outcomes

Type of economic evaluation

Resource use and costs

Perspective of the economic evaluation
Time horizon of the evaluation
Discount rate

Results

3. Results
3.1. Identification of Potential Articles

The systematic search in the seven databases revealed 849 potentially relevant ti-
tles/abstracts. Additionally six papers were found and added by chain search and search
in grey literature [40]. In total, 779 titles/abstracts were screened after removal of dupli-
cates. 714 articles were excluded (498 no economic evaluation, 216 no NBT). Subsequently,
65 full-text articles were screened for eligibility of which 62 were excluded. Accordingly, a
total of three papers were included. For further details, see flow chart (see Figure 1) [41].

Records identified through Additional records identified
database search through other sourses
(n=849) (n=6)

Records after duplicates removed

(n=76)
|
Records screened Records excluded
(n=779) (n=714)
Full-text articles assessed Full-text articles excluded, with
for eligibility reasons
(n=65) (n=62)
No therapeutic intervention (n=24)
No economic evaluation (n= 36)
Abstract only (n=1)
Records included in the Not in included language (n=1)
synthesis
(n=3)

Figure 1. Flowchart of search procedures and study selection. Source: [41].

3.2. Characteristics of Included Articles

Three papers met the inclusion criteria [42—44]. Table 2 summarises key features of
the interventions and Table 3 summarises key features of the economic evaluation in the
included papers (1 = 3).
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Table 2. Total data extraction.

Publication Study Recruitment . . Number . Duration of the
Type Design Method Participants (Enrolled/Completed) Intervention Control Interventions Outcomes
Pretty and Barton 2020 (41)
England
Life
satisfaction/happiness
(S/H)
Benefits from preventing
loneliness
Intervention costs
Method: Cost-benefit
analysis
Time horizon of the
V%(;lodland evaluation: Year 1 and
erapy year 10.
) . Perspective of economic
Social Including AR
prescription natural history :gcai}el::ltlggr.sgencltti%i
Green Light . from general Vulnerable learning, craft ) . : )
Trustg Peer-reviewed Not clear practitioner, but youngsters 32 activities, None 10-12 weeks (fmancu]ij ancfl. intangible
no further preparing and 8;}?";.5)
description cooking food, Annual discount rates of

led discussions
and walking in
woodlands.

3.5% and inflation of 2%
applied per year
Results:
Intervention cost: £960
per person per program
(based on pers comm
with Green Light Trust)
Benefit-cost ratios are
calculated for year
1(1.71-15.8) and year 10
(12.9-27.1)
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Table 2. Cont.

Publication Study Recruitment - Number . Duration of the
Type Design Method Participants (Enrolled/Completed) Intervention Control Interventions Outcomes
Nature-Based
Interventions
consisting of
counselling
sessions, F No data ofn:h Life
Adults with cognitive requency ofthe  gatistaction/ happiness
. ults wit behavioural sessions, (LS/H)
Ecominds mental health 328 therapy, or None intensity,
challenges ! volume and - :
psychf)tglgrapy duration of the Benefltsl frorlr} preventing
mcf u m? sessions oneliness
informa
therapy of the
NBI-
programme.
Therapeutic
horticulture as
Adults with well as a range
mental health of peer-support life
Trust Links needs, anii thcgit’glon- 1 to 2 days per satisfaction/happiness
Growing learning 154 inc?uadciriwnllejsic None week (50-100 - (8/H) .
Together disabilities or art crégative ! times per year)  Benefits from preventing
q Oltahler writin g, yoga loneliness
isabilities. ¢

relaxation,
cooking and
crafts.
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Table 2. Cont.

Publication Stud Recruitment . . Number . Duration of the
Type Desig};l Method Participants (Enrolled/Completed) Intervention Control Interventions Outcomes
Elsey et al., 2018 (42)
England
Offenders A social . Primary: Clinical
(over 18 years enterprise Charity Outcome in Routine
: S warehouse Evaluation—Outcome
of age)' Interventlgn: 30/15 specialising in sorting sec-  Not described Measure (CORE-OM)
undertaking Control: 61/37 aquaponics, ondhand Secondary:
community horticulture and clothes CORE-6]§ ’
orders skills building Mental well-being:
Waarwick-Edinberg
Mental Well-being Scale
. WEMWBS
Multiple Smoki(ng, alcohol), drug
. compara- . .
A religious tor projects use, diet and physical
. Intervention: 2/2 charity with during activity. The
A quasi- Control: 2/2 emphasis on thei _ connectedness to nature
Peer-reviewed erimental horticulture rﬁlsrfi?m scale, The Nature
feasibility d y Relatedness scale.
pilot study Order. Tailor-made social-care
and health-resource use.
Probation service data
and police records.
Different At start and after 6
activity months.
management: Results: No significant
address- difference was found in
A family-run ing alcohol the mean CORE-6D index
Interventio: 18/8 cattle farm misuse, score at baseline and
Control: 21/20 focusing on domestic 6-month follow-up
rehabilitation violence, between the care farm
anger man- group (mean 0.835 (SD
agement 0.118)) and the control
and drink- group 0.849 (SD 0122)

driving.
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Table 2. Cont.

Publication Stud Recruitment . . Number . Duration of the
Type Desig};l Method Participants (Enrolled/Completed) Intervention Control Interventions Outcomes
CJC Consulting, 2016 (43)
Scotland
Three hours of
activity per
week in a
woodland SF-6D (derived from
setting over 12 SF-12) collected
weeks. pre-program, immediate
Adults Physical activity post-program, 3-month
oo experiencin e.g., health post-program
Commissioned P dg walks and talks, 12 weeks
report, not peer seer‘:gfriar?g 305/102 tai chi, None Around 3 h per QALY (based on SF-6D)
reviewed. conservation week
mental health activities, Results:
problems rhododendron QALY based on the entire
clearance and period (2011—2015) cost
bird box per QALY was £17,276
construction, (based on costs £392).
bush craft, fire
lighting and

shelter building.
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Table 3. Data extraction of the Economic evaluation.

Resource Use and Costs

Type of Economic
Evaluation

Time Horizon of the
Evaluation

Perspective of
Economic Evaluation

Discount Rate

Results

Pretty and Barton, 2020 (41)

Green Light Trust

Intervention costs (based
on pers comm with
Green Light Trust)

Costs prevented from
reduced public services
use

Cost prevented from
reduced loneliness

Benefits created from
increased LS/H

Limited societal
perspective (financial
and intangible benefits)

Assessment of benefit

and costs Year 1 and year 10.

Annual discount rates of
3.5% and inflation of 2%
applied per year

Intervention cost: £960
per person per program
Total economic benefit
per person:
£13,642-£14,332 Year 1)
and £14,332-£24,568
(year 10)
Benefit-cost ratios are
calculated for year
1(1.71-15.8) and year 10
(12.9-27.1)

Ecominds

Cost prevented from
reduced loneliness

Benefits created from
increased LS/H

Limited societal
perspective (intangible
benefits)

Assessment of benefits Year 1 and year 10.

Annual discount rates of
3.5% and inflation of 2%
applied per year

No intervention costs
reported.

Total economic benefit
per person: £7264 (year
1) and £9280 (year 10)
No benefit-cost ratio is
calculated

Trust Links Growing
Together

Intervention costs (based
on pers comm with Trust
Link)

Cost prevented from
reduced loneliness

Benefits created from
increased LS/H

Limited societal
perspective (intangible
benefits)

Assessment of benefit

and costs Year 1 and year 10.

Annual discount rates of
3.5% and inflation of 2%
applied per year

Intervention cost: £1130
per person per year
Total economic benefit
per person: £7264 (year
1) and £9280 (year 10)
Benefit-cost ratios are
calculated for year
1(6.42) and year 10 (7.61)
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Table 3. Cont.

Resource Use and Costs

Type of Economic

Time Horizon of the Perspective of

Discount Rate

Results

Evaluation Evaluation Economic Evaluation
Elsey et al., 2018 (42)
Average costs of
Intervention costs: resource use within the
Supervision of probation past month: £95.74 for
service users and travel the control group and £
costs 67.23 for the care farms
group.
Healthcare costs: Feasibility study of a

Health service visits,
hospital services and
medication use
(self-reported).

Social service costs:
social service visits
(self-reported)

cost-effectiveness
analysis (cost-outcome
description).

Health and social-care

6 months .
perspective

Discount rate:
Not mentioned

No significant difference
was found in the mean
CORE-6D index score at
baseline and 6-month
follow-up between the
care farm group (mean
0.835 (SD 0.118)) and the
control group 0.849 (SD
0.122).

CJC Consulting, 2016 (43)

Cost related directly to
the intervention (staff
costs, delivery agents’

costs, set-up costs, travel
costs, service users’
costs)

Partial cost-utility
analysis comparing costs
relative to changes in
outcome (QALY) pre and
post program
participation

3 months Not explicitly mentioned

Discount rate:
Not mentioned

Mean QALY gain of
0.0495 (2011/2012),
0.00347 (2014 /2015) and
0.02269 (2011-2015)
Cost per person
attending at least one
session of £426 (2011/12)
and £392 (2014/15)
Cost per QALY
(2011/12—based on
costs £426) £8,600. Using
the estimated QALY
based on the entire
period (2011-2015) cost
per QALY is £17,276
(based on costs £392).
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The three included studies will be presented one by one below.
1.  Pretty and Barton 2020

Pretty and Barton 2020 [42] is an economic compilation of four different NBTs on four
different populations. The British healthcare system has developed an alternative to medical
intervention called social prescription, aiming to support people in developing community
connections and discover new opportunities to improve health and well-being [45]. All
participants in this study had received such a social prescription. The patients in the first
described NBT program “Green Light Trust” were vulnerable youngsters (1 = 32) receiving
woodland therapy, comprising natural history learning, craft activities, preparing and
cooking food, led discussions and walking in woodlands-the whole program of a duration
of 10-12 weeks. In the second mentioned study-program, “Ecominds”, adults with mental
health challenges (1 = 328) underwent NBTs consisting of counselling sessions, cognitive
behavioral therapy, or psychotherapy including informal therapy of the NBT program.
No further description of the mental health challenges or of the intervention frequencies
or period were found. The third study-program, “Trust Links Growing Together”, was
for adults with mental health needs and/or learning or other disabilities (n = 154). All
participated in therapeutic horticulture as well as a range of peer-support and vocational
activities including music, art, creative writing, yoga relaxation, cooking and crafts, 1 to
2 days per week, 50-100 times per year. The last of the four studies, “Living Moment Tai
Chi”, is not nature-based and is therefore not included in the data subtraction and analysis.
No control groups were included.

The outcome measures were: Life satisfaction/happiness (LS/H) scale (1-10), where
1 indicate poor and 10 indicate great LS/H [46] and reduced loneliness without further de-
scription. Time points of assessments, adverse events and serious adverse events were not
described. The LS/H-scores in the different programs: “Green Light Trust” program start
score: 4.81 4 2.12 (mean = standard deviation (SD) to end score 6.17 + 1.64 (mean + SD)
giving a margin of change of +1.36. The “Ecominds” program had a start score: 6.10 + 2.33
(mean £ SD), end score: 6.97 £ 2.24 (mean =+ SD), margin of change: +0.87, and the
“Trust Links Growing Together” program had a start score of 6.22 4 2.0 (mean £ SD), end
score: 7.25 + 1.93 (mean + SD), margin of change: +1.03. The change of the life satisfac-
tion/happiness (LS/H) scale (1-10) is comparable to changes that result from significant
life events (e.g., new relationship or marriage, +1) [46].

The economic evaluation is an assessment of costs and benefits. Benefits are estimated
based on increased life satisfaction/happiness scores and reduction in loneliness. In the
“Green Light Trust” program reduced use of public services is included, with a limited
description of the assessment, measurement times and follow-up. Intervention costs are
reported for two of the three programs and are based on information from the Trust (£960 &
£1130 per person per program). A number of economic estimates are reported in the paper.
The benefit-cost ratios were calculated for year 1 and year 10 for the “Green Light Trust”
program. (Benefit-cost ratio is an indicator of the relationship between the relative costs and
benefits of a project) and the ratios were assessed to be 1.71 and 12.9 (for benefits restricted
to prevented public health and service costs) and 15.8 and 27.1 (for total benefits). The
“Trust Links Growing Together” program had benefit-ratios of 6.42 and 7.61, respectively.
However, we failed to find the numbers presented in Table 5 in as in the text, page 13 [42].
The range of net present economic benefits per person from reduced public service use
are reported (only in the abstract) to be £830-31,510 after 1 year, and £6450—£11,980 after
10 years. Furthermore, the total economic return to nature-based intervention/mind-body
interventions is reported to be £6000-£14,000 per person after year 1, and £8600—£24,500 per
person after year 10. The economic returns for prevented costs only (not counting effects
on LS/H) are £800—£1500 at year 1, and £5300—£12,300 at year 10.

2. Elseyetal. 2018

The study by Elsey et al. [43] is a pilot feasibility study where probation service
users, >18 years of age are undertaking community orders at either care farms or various
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comparisons (1 = 134) allocated by geographical location of residence to one of the following
three

(I)  Social enterprise specializing in aquaponics (cultivating aquatic plants and animals),
horticulture and skills building (1 = 30) or comparison: Charity warehouse sorting
secondhand clothes (n = 61).

(I) A religious charity with emphasis on horticulture (n = 2) or the comparison interven-
tion: unspecified projects (n = 2).

(III) A family-run cattle farm focusing on rehabilitation (# = 18) or comparison: Different ac-
tivity management: addressing alcohol misuse, domestic violence, anger management
and driving under influence (n = 21). No data regarding the duration and frequency
of the interventions were found.

The primary outcome was the Clinical Outcome in Routine Evaluation—-Outcome
Measure (CORE-OM). The CORE-OM includes 34 items, covering four conceptual do-
mains: subjective well-being, problems/symptoms, life/social functioning and risk to self
and others. The higher the scores, the more distress is indicated. Secondary outcomes
were: CORE-6D (a utility measure) and the Waarwick-Edinberg Mental Well-being Scale
(WEMWBS) [47] measuring mental well-being. Further, The Connectedness to Nature
Scale [48] and The Nature Relatedness Scale [49], both measuring human connections to
nature and environment. In addition, data were collected regarding tailor-made social-care
and health-resource use, smoking status, alcohol and drug use, diet and physical activity.
Also, probation service data and police records were included. All outcomes were recorded
at start of the community order and after 6 months. The pooled CORE-OM results for the
care farms were: Start mean: 7.4 95%CI (3.5, 15.15) end mean: 6.8 95%CI (3.5, 12.6), mean
change score: -0.6 and for the comparison group at start: mean 7.1 95%CI (3.8, 12.1), end
mean 9.25 95%ClI (3.8, 15.3), mean change score: +2.15.

The study is a pilot feasibility study that may be considered as a cost-outcome de-
scription rather than an actual economic evaluation. Intervention costs are restricted to the
costs related to supervision of probation service users and travel costs. Furthermore, the
estimated cost related to self-reported public health and service use within the last months
was only for a subset of the study population. CORE-OM was transformed to CORE-6D
and differences were calculated concerning CORE-6D utility values between the interven-
tion groups and the control group. Estimated average costs of resource use within the past
month were £95.74 for the comparison group and £67.23 for the care farms group. The total
health and social services resource use costs were significantly higher for comparison users
compared to care farm users. Total medication costs were marginally higher for care farm
users, however not significant. Including intervention costs, the mean total cost over the
last month was marginally higher, but not significant, for comparison users compared to
care farm users. No significant difference was found in the mean CORE-6D index score at
baseline and 6-month follow-up between the care farm group (mean 0.835 (SD 0.118)) and
the control group 0.849 (SD 0.122). The study did not relate costs to effect.

3.  (CJC Consulting 2016

The paper by CJC Consulting [44] is a non-peer-reviewed commissioned final report to
the Forestry Commission, Scotland, from the Branching Out Program. Here 305 adults with
severe and enduring mental health problems, without further description, were allocated
to three hours of woodland activity per week over 12 weeks. The woodland activities
consisted of health walks and talks, tai chi, conservation activities, rhododendron clearance,
bird box construction, bush craft, fire lighting and shelter building. There was no control
intervention.

The primary outcome of the intervention was the SF-12 HRQoL questionnaire [50],
assessing the impact of health (e.g., physical activities, social activities, bodily pain, mental
health) on an individual’s everyday life. The 0-5 score (0 = no problem, 5 = great prob-
lem/not possible) indicates whether the participants had self-reported problems or not.
These scores were collected pre-program, immediate post-program, and three months
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post-program. For the economic evaluation, the SF-6 was derived from the SF-12 and used
in calculation of Quality of Life Years (QALY).

The economic evaluation can be categorized as a partial cost-utility analysis. The
analysis compares costs relative to changes in outcome (QALY) pre- and post-program,
but does not include a comparison with another alternative. The study revealed a mean
QALY gain of 0.05 for the period 2011-2012, 0.0035 for the period 2014-2015 and 0.0227
for the entire period (2011-2015). The cost per person attending at least one session was
£426 (2011/12) and £392 (2014/15). The cost per QALY (2011/12-based on costs £426) was
£8600. When using the estimated QALY based on the entire period (2011-2015) cost per
QALY was £17,276 (based on costs £392).

3.3. Summary

The above described studies provide different estimates for the economic value effect
of NBT interventions. Further they entail different types of participants, use different
designs, outcome measures, interventions, dosage and economic evaluations. This makes a
common interpretation of the results difficult, though they all show tendencies toward a
good treatment effect and positive economic effect, in favour of NBT.

4. Discussion

It has been suggested that natural environments could have an additional economic
value through the improved mental health of people visiting them [14]. Nature-based
therapy could likewise be characterized as a non-material benefit obtained from ecosystem
services, and it is desirable to investigate the economic benefits of the improved health of
patients. This scoping review mapped the available economic evaluations of NBT through
a thorough systematic search in peer-reviewed databases and grey literature. Not many
studies were found in this field. The three included studies have done a worthy effort to
explore the field and must be credited for the pioneering effort since no previous studies
were available to lean on or to build further upon.

A central finding is that the included studies tried to estimate the economic effect
of the NBT although they had methodological limitations and incomplete availability of
economical methodological details. Such insufficiency makes it difficult to determine the
actual economic effect of the NBT. However, the findings add some insight to the scope of
quantifying the benefits of NBT either from a clinical or cost-effectiveness/cost-beneficial
standpoint. All the while highlighting that the amount of studies within this field is sparse
and makes it visible that there is a need for comprehensive research and a clear elaboration
of the constituents and understanding of the investigated NBT intervention.

4.1. Methodological Evaluation

The included studies are first-movers and have just started the elaboration of economic
evaluation of NBT. However, they have some substantial limitations and potential bias,
which should be taken into account when interpreting the results.

The congruity between study aims and methods, including data collection and inter-
pretation, was generally low. The research was deemed ethical, but no information about
ethical approval was available. Othermissing elements were methodological considerations
regarding sample size calculation, in- and exclusion criteria for the included participants,
blinded assessment, dropouts and intention to treat analyses. In addition, the conclusions
were drawn from parts of the collected data without inclusions for the included data set
a priori.

There was a lack of details/entirely missing information on, e.g., recruitment proce-
dures [42,44], assessment time and outcome clarification [42]. Likewise no information
about in- or exclusion criteria for the participants, heterogeneity between control /compari-
son group [42,44] or whether the comparison group was given another intervention, not
knowing if it was similar to the NBT according to frequency and intensity [43]. In the case
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of no control group, it is not possible to assess whether the outcome change is because of
the intervention, time or other factors in the participants’ lives.

4.2. Economic Evaluations in the Included Studies

It is possible that the economic evaluations in the three included studies are per-
formed after the actual interventions, which would explain the lack of methodic economic
evaluation measures included in the study design.

All three studies present considerable methodological inadequacies and do not quite
follow the standard way of conducting health economic evaluations [38], but the included
papers did explore various elements of economic evaluations of NBT. Pretty and Barton,
2020 calculate benefit-cost ratios, but we find it questionable to categorize the evaluations as
cost-benefit analyses. None of the standard methods (e.g., Willingness to Pay and Human
Capital Approach) of assessing benefits are used and public health care and service use
is only included in one of the three evaluations. The approach used to estimate benefits
is sparsely described and the way it is written may lead to the misunderstanding that
some of the savings have been counted twice (related to loneliness and GP (family doctor)
visits). Intervention costs are only available for two of the three programs and the lacking
description of how they are calculated makes it difficult to assess if all relevant costs
have been included. In general, the limited descriptions of the programs and the applied
approach to estimate the economic measures make it difficult to assess whether all relevant
costs and benefits have been included in the analyses. Several economic measures are
reported by Pretty & Barton, but it is very difficult to overview what the different numbers
are representing and how they relate to each other. For instance, some numbers for net
present economic benefit are reported in the abstract, but not found anywhere in the main
text. Finally, we are critical of the choice to report the results for those who responded
only. The program is offered to all patients, regardless of whether they respond to the
intervention or not, and conducting the calculation based on patients with a positive
response to treatment overestimate the economic benefit of the program.

The paper by Elsey et al. 2018 is not an actual economic evaluation rather than a
feasibility study with the objective to investigate the feasibility of doing a cost-effectiveness
study of care farms. The feasibility study is not expected to follow the standards of
Drummond’s checklist [38] and CHEER [39]; however, the description of the different
elements in the study is limited, which makes it difficult for the reader to assess the applied
approach. The description of the calculation of the intervention costs is insufficient, and it
is unclear how the different numbers reported in the paper relate to each other.

The report by CJC Consulting 2016 is the study that comes closest to an actual health
economic evaluation. However, this study also suffers from several methodological issues.
The most significant point of criticism relates to the lack of a control group when calculating
changes in QALY. Without a control group we cannot exclude that a similar change in QALY
could occur without the patients receiving NBT. Another essential issue is that only costs
related directly to the intervention are included in the evaluation. Other relevant costs such
as health care utilization are not included in the assessment of the costs. Finally, nothing
is mentioned about the perspective of the evaluation or considerations about discounting
QALYs and costs.

In general, the three studies indicate that NBT interventions are associated with
potential cost savings and increases in quality of life/life satisfaction, with the exception of
the Elsey et al. study [43] which found no significant difference in utility scores between
the intervention and control group. The results should, however, be assessed with much
caution as the studies are associated with considerable methodological inadequacies (as
described above). The findings may support that there are indications that NBT is cost
effective but there is a lack of solid basis for finally being able to conclude this.
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4.3. Nature-Based Therapy

As a result of the growing amount of research, more and more evidence of various
benefits of NBT on human health have been generated. Hereto must be mentioned that
NBT in this study and in most other studies are performed in the western-world [51].
However, there exist several definitions of terms related to NBT and just as many ways of
conducting NBT, as the included studies also show. Further, NBT is a complex intervention
with many active components, which can potentially affect the results. This is an inherent
complexity in the field when trying to compare and review NBT interventions, which also
accounts for this review, where the included studies differ substantially in the content of
the interventions. In the absence of several studies that look at nature-based therapeutic
interventions and economic evaluation thereof in combination, we have chosen to include
the study by Elsey et al., studying care farming only with limited components of NBT,
as current review understands and defines it. Further, the studies do no not define their
approach or understanding of NBT, nor describe why and how the natural environment
and activities are an integral part of the therapy. An elaboration of the therapeutic approach
would have been beneficial when comparing the studies.

Within the public health sector there is a growing interest in and demand for transfer-
able guidelines and corporate standards grounded in well-elaborated and defined under-
standings and definitions of Nature-Based Therapeutic interventions, for physical, mental
and social rehabilitation.

4.4. Strengths and Limitations

Despite a comprehensive search strategy we may have omitted some relevant studies,
such as studies published in other languages, grey literature or studies published elsewhere
than the searched databases. Methodological concerns were noted in the included stud-
ies; these limit the clarity of the economic evaluations presented in the included studies.
Notwithstanding, we believe this review contributes to clarifying the state of the affairs of
economic evaluations in the growing field of therapeutic interventions integrating nature
in health care.

5. Future Perspectives

The curiosity towards the field of NBT as an alternative treatment to treat different
diseases is growing. Although NBT is a complex intervention with many components that
can affect the outcome it is highly desirable to investigate possible additional effects of NBT.
For instance, could NBT capture other patient groups than what conventional therapy is
used for? Or can NBT have a more motivating effect on the participants’ desire to continue
training after the intervention has ended? These are just some of the effects that could be
interesting to look at in studies to come, as this also potentially is part of the economic gain
of this treatment type.

In future research, it is highly desirable and recommendable to strive to achieve as high
a quality and standard of clinical research as possible, based on the Consort statement [52].
Especially emphasising the sample size, randomisation of intervention versus control
group, the intervention duration, frequency, intensity, and outcome measures covering as
different aspects of the complex intervention as possible. Perhaps even a mixed-methods
study when possible [53]. Also to include the economic evaluations following the standards
of Drummond’s checklist [38] and integrating CHEER [39] for reporting already when
designing the project. And finally, to include national clinical guidelines for the topic or
patients’ category of interest. All in order to assure the quality of research and the economic
evaluations to be reproducible and reliable.

6. Conclusions

This review reveals sparse trials within the field of NBT concerning the economic
evaluation hereof. The included studies/trials all show tendencies toward a good treatment
effect and positive economic effect in favour of NBT. However, they have substantial lacks
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in methodology and included information which affect the reliability of the results; further
they are highly heterogeneous which makes comparisons difficult.

The review highlights the need for more evidence on the economic effect of NBT,
which should be integrated in the study design of the future interventions and following
recognised principles for economic evaluations along with rigorous study designs including
control groups.
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Appendix A

Medline search

MESH

“Horticulture”

“Horticultural Therapy”

“Outdoor rehab*” or “Outdoor healthcare” or “Outdoor intervention*” or “Green
rehab*” or “Green healthcare” or “Green intervention*” or “Green care” or “Green exercise*”
or “Horticulture” or “Horticulture” or “Therapeutic horticultur*” or “Social horticultur*” or
“Horticultural therap*” or “Horticultural Therapy” or “Therapeutic gardening” or “Nature
assisted therap*” or “Nature based therap*” or “Nature-based therap*” or “Naturebased
therap*” or “Nature based intervention*” or

“Nature-based intervention*” or “Naturebased intervention*” or “Naturebased rehab*”
or “Nature-based rehab*” or “Nature based rehab*” or “Ecotherap*” or “ Adventure therap*”
or “Nature therap*” or “Wilderness therap*” or “Garden therap*” or “Forest bathing”
or “Shinrin yoku” or “Nature prescription*” or “Green prescription*” or “Nature-based
recreation” or “Nature based recreation” or “Nature-based initiative*” or “Nature based
initiative” or “Wildlife program*” or “Wildlife therap*”

AND

MESH

“Cost Savings”

“Cost-Benefit Analysis”

“Costs and Cost Analysis”

“Quality-Adjusted Life Years”

“Value of Life”

“Health Care Costs”

“Economic evaluation” or “Economic case” or “Economic value” or “Economic cost”
or “Economic benefit*” or “Economic valu*” or “Economic impact” or “cost benefit*” or
“Cost-benefit*” or “Cost-effective*”” or “Cost effective*” or “Cost-Utilit*” or “Cost utilit*” or
“Cost Savings” or “Cost saving*” or “Cost-Benefit Analysis” or “Cost-Benefit Analysis” or
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“Costs and Cost Analysis” or “Costs and Cost Analysis” or “Cost analy*” or Cost-analy*
or “Social Return on Investment” or SROI or “Return on Investment” or ROI or QALY
or “Quality-Adjusted Life Years” or “quality-adjusted life year*” or “Quality adjusted life
year*” or “Quality-adjusted-life-year*” or “Value of Life” or “Value of Life” or “Health Care
Costs” or “Health Care Costs” or Financial* or “Willingness to pay” or “Willingness-to-pay”
or WTP or “Monetary value”.
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