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Abstract

Background: Substance abuse is a global problem that cuts across all sectors of society and requires innovative solutions that go beyond
conventional treatments. Contact with nature could be a complementary tool to address drug-related problems. This review aimed to
assess the impact of natural environments on drug-related outcomes.

Method: 8205 articles were screened between 2013 and 2023 from 6 databases, of which 21 met the inclusion criteria.

Results: Most studies (12) focused on treatment, followed by incidence/consumption (7), prevention (5) and mortality (1). The main
drugs studied were drugs in general (12), followed by alcohol (6), tobacco (6), and other drugs, including cannabis and opioids (4). The
results of 85% of the studies showed positive outcomes, supporting the effectiveness of nature-based interventions for drug
dependence. While some studies produced neutral or negative results.

Conclusion: The use of nature-based interventions for the prevention and treatment of drug addiction shows considerable potential.
However, more research is needed to understand the underlying mechanisms and to improve evidence-based interventions. Integrating
health and environmental policies is essential to promote a holistic approach to drug strategies at the national and international levels.
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among the primary causes for the reduction in healthy life
years globally, attributable to both premature mortality and
disability [3]. Despite the difficulty in assessing the social

Introduction

Globally, the consumption of illegal drugs, alcohol, and

tobacco are the main contributors to the global burden of
morbidity worldwide. Special attention is required for the
mental health problems associated with this issue, which
transcends geographical, social, and economic borders.
According to the United Nations Office on Drugs and
Crime (UNODC), in 2023, it is estimated that 296 million
people worldwide consumed drugs, a 23% increase com-
pared to the previous decade [1]. In Europe, recent esti-
mates suggest that at least a quarter of the European Union
(EU) population has used illegal drugs, and more than 4%
of the population is affected by alcohol or drug depen-
dence [2]. Moreover, the number of people suffering from
drug use disorders has increased to 39.5 million, represent-
ing a 45% increase in 10 years [1]. According to the World
Health Organization (WHO), drug consumption ranks

and economic costs associated with the use of legal and
illegal drugs, in Europe, the cost is estimated to be be-
tween 0.1% and 0.4% of the Gross Domestic Product
(GDP) for illicit drugs, 0.3% and 1.2% of GDP for tobacco,
and alcohol, the figures were even higher despite enor-
mous variability, with most studies exceeding 1% of GDP
and some between 2% and 3.5% [4]. In order to contextu-
alise this, it is notable that the total expenditure on health-
care in Europe typically represents approximately 11% of
GDP. This indicates that the costs associated with alcohol,
tobacco and other drugs consumption are considerable in
comparison to other major economic expenditures [5]. In
terms of mortality, drug use is responsible for approxi-
mately 16.8 million deaths each year, with over 70% of
these deaths linked to opioid consumption [6]. However, it
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is essential to highlight that these data could be underesti-
mated due to factors such as social stigma, limitations in
data collection, and possible underreporting of use in cer-
tain population groups [7].

The phenomenon of drug use has been the subject of
attention and concern globally, given its impact on the
health of individuals [8]. The devastating consequences
of substance use problems, which affect both individuals
and society as a whole [9], have prompted the constant
search for effective preventive and therapeutic approaches.
Ongoing research and the continuous search for factors
that may influence the spheres related to drug use play a
crucial role in mitigating this public health issue [10].
Despite significant efforts to address this problem, tradi-
tional approaches to consumption, prevention, treatment,
and rehabilitation have shown barriers in effectiveness and
validity in the face of the challenges [11]. The need for in-
novative and complementary approaches to address addic-
tion has become an urgent priority, prompting researchers
to pursue novel solutions.

As part of this search, contact with nature, in a broad
sense, or nature-based therapies have emerged as a promis-
ing field of research and work that offers a novel approach
to addressing addiction challenges [12]. With its ecosys-
tem values and intrinsic therapeutic benefits, nature has
become a valuable resource in promoting mental health.
It has been proven helpful in improving depressive mood,
reducing anxiety, enhancing positive affect, and diminish-
ing adverse effects [13]. The idea that exposure to natural
environments can positively influence the prevention,
treatment, and rehabilitation of individuals with substance
use issues has caught the attention of health professionals,
researchers, and policymakers [14]. Nevertheless, despite
the growing scientific evidence supporting the mental
health benefits of nature [15], there remains a significant
gap in our knowledge regarding its potential influence on
the spheres related to substance use.

This review aims to synthesize the available scientific
evidence on the impact of wilderness exposure on individ-
uals affected by substance use. We aim to provide a com-
prehensive view of how nature can contribute to consump-
tion reduction, prevention, treatment, and rehabilitation in
the context of substance abuse and to promote tools and
knowledge applicable to public health and environmental
policies.

Materials and methods

Search strategy and information sources
This review explores the relationship between exposure to
natural spaces and various aspects of drug use, including
prevention, treatment, and incidence. Our approach was
designed to provide a comprehensive overview of this
field’s current state of knowledge.

In October 2023, we conducted an extensive litera-
ture search using multiple databases: PubMed, Scopus,
Cochrane, GreenFILE, Web of Science, and SciELO. Key-
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Fig. 1 PRISMA-P Flowchart of the stepwise assessment of articles
obtained from the search strategy.

words were selected based on recent literature in the field,
focusing on terms related to natural spaces and drug use.
Our search strategy was iterative, allowing for the inclu-
sion of additional relevant sources as they were identified
during the review process. The search strategy and analy-
sis methods were recorded in the PROSPERO database
under a registered protocol (ref: CRD42023465448).
Three reviewers performed the searches in the electronic
databases mentioned beforehand. The studies identified in
the different searches were combined, duplicates were re-
moved, and articles were reviewed based on their title and
abstract content to determine their relevance for the re-
view. New articles were found through the citations of
the included publications using the ‘snowball effect’ strat-
egy (Fig. 1). Different searches were conducted in the da-
tabases used, connecting with the Boolean operators
“AND” and “OR” using Mesh terms (“Parks, recreation-
al”, “Relaxation Therapy”, “Horticultural Therapy”, “Sub-
stance-Related Disorders”, “Substance Abuse Detection”,
“Smoking Prevention”, “Alcoholism”, “Cocaine-related
disorders”, “Substance abuse Treatment Centers”,
“Marijuana abuse”, “Psychotropic Drugs”, “Opioid-Re-
lated Disorders” and “Harm Reduction”) and free terms
(“Drug use”, “Substance abuse”, “Addiction treatment”,
“Addiction prevention”, “Addiction rehabilitation”, “psy-
choactive substance use”, “drugs”, “substance”, “alcohol”,
“tobacco”, “smoke”, “marijuana”, “cocaine”, “opioids”,
“people with drug problems”, “recreational drug users”,
“drug dependents”, “patients in addiction treatment”,
“problematic substance use”, “harm reduction”, “sub-
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garden therapy”, “natural environ-
ments”, “exposure to nature”, “forest”, “contact with na-
ture”, “effects of nature on health”, “greenspace”, “Green
space”, “greenness”, ‘“outdoor therapy”, “ecotherapy”,
“nature-based therapy”, “nature-based interventions”,
“outdoor activities”, “exposure to vegetation”, “connection
with the natural environment”, “wilderness therapy”, “re-
habilitation in natural environments”’, “Green care”,
“Green exercise”, “Green prescription”, “forest bath”,
“psychological ecosystem services”) in different combina-
tions. A filter was also used to obtain results from January
2013 to October 2023. Articles were searched in English

and Spanish, although only English articles were found.

Inclusion and exclusion criteria

The studies were evaluated by three reviewers and in-
cluded if: (1) they assessed the relationship between ex-
posure to natural spaces* and some aspect of drug use**;
(2) they used some qualitative or quantitative measure to
evaluate aspects related to the incidence, mortality, pre-
vention, or treatment of drug use; (3) the articles were
written in English or Spanish. Excluded articles were those
that had results not related to the objectives of the review,
the data related to drug use were not directly related to the
study population, were systematic or narrative reviews or
meta-analyses, did not specify the population of interest,
and those studies with unpublished results in indexed sci-
entific journals.

*Natural spaces are defined as all those outdoor spaces,
whether natural or artificial, that prominently feature veg-
etation and/or water and are accessible to humans either
proximately (being in, within, or near the vegetation and/
or water) or virtually (being able to see, hear, or otherwise
sense nature). **Drugs and/or psychoactive substances are
defined as natural or synthetic compounds that act on the
nervous system, causing alterations in functions that reg-
ulate thoughts, emotions, and behavior [16]. Studies refer-
ring to “medical drug” or “medicament” were not incorpo-
rated with the term “drugs”.

Identification of studies and data analysis

All selected references were included in their complete
manuscript form. The review team collaboratively re-
solved any ambiguities regarding article inclusion. The
data extracted from each article included reference and
publication year, geographical location, objective and hy-
pothesis, study design, sample size, project/study frame-
work, study population, type of exposure to natural spaces,
source of exposure data, sphere or domain of drug use
affected, type of drug affected, evaluation tool, statistical
methodology, adjustment/confounding factors, main find-
ings, benefit categorization (positive/negative), and limita-
tions/strengths. To facilitate the interpretation of the results
and simplify the tables, the manuscript only presents the
bibliographic reference of the studies, geographic location,
design, sample size, population, type of exposure to nature
and data source, domain or sphere related to drug use and
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drug type, assessment tools and data source, the relation-
ship between variables and main outcomes.

Quality assessment

The quality assessment of the studies included in the re-
view was based on the Quality Assessment Tool with
Diverse Studies (QuADS) [17]. QuADS is a tool based
on the 2012 Quality Assessment Tool Studies with Diverse
Designs (QATSDD) [18], primarily designed to assess the
quality of studies with heterogeneous designs. QuADS is
an improved and revised version of QATSDD, which has
demonstrated robust psychometric properties and is suit-
able for use in both systematic and narrative reviews. The
reviewers considered that QuADS shows reliability in
terms of content and face validity. QuADS assesses the
quality of studies through 13 criteria related to the publi-
cation’s content. Its rating ranges from 0 (lowest quality)
to 3 (highest quality). A global rating of the study’s quality
is not considered since no cut-off score considers studies
of high or low quality; cut-off points would be arbitrary
and inappropriate. The results of the quality assessment
should be discussed narratively, and the areas where the
information is more or less complete and why should be
considered. When ratings differ among reviewers, each
will explain the reasons for their selection. For any remain-
ing discrepancies, the scores of the three evaluators will be
averaged.

Results

Study selection and characteristics of chosen
studies

A total of 8205 articles were identified through the search
in the six selected databases. After removing duplicates,
8163 remained, which went through a screening phase by
title and abstract. During this screening, 8116 articles were
discarded, leaving forty-seven articles for the selection
phase. The full texts were reviewed based on the previ-
ously established inclusion and exclusion criteria for their
final incorporation into the review; twenty-eight articles
were excluded, and twenty-nine were selected. Figure 1
indicates the reasons for the exclusion of the aforemen-
tioned articles. Finally, two new articles were incorporated
through the ‘snowball effect’ after searching the references
of the previously selected studies. A total of twenty-one
articles were included for detailed analysis (19 from the
databases and two from the reference search).

Of the twenty-one included studies, the majority had
experimental designs (N = 12), and the remaining nine
had cross-sectional observational designs. The target pop-
ulation ranged from 14070 participants in a study in
Canada [19] and 3097 counties in the U.S. [20] to a study
with only two participants as case studies [21]. Most of
the studies were conducted in Europe (N =9) and North
America (N =7), with the rest being in Asia (N =2),
South America (N=1), Oceania (N=1) and Africa
(N=1).



Analysis of the quality of the included studies

The overall scores of all the studies were high, with an
average score of 29.4 and a maximum score of 35. The
lowest scores were found in items 12 and 13, related to
evidence that stakeholders were considered in the research
design and the discussion of the studies’ limitations and
strengths, revealing a lack of development in these aspects.
The highest scores were seen in items related to the de-
scription of the research setting and target population and
the theoretical and conceptual description of the study.
Only one of the selected studies scored below 20, which
could be considered of poor or low quality. View supple-
mentary material-Table S1.

Outcomes

The study results were grouped based on the nature-related
measures’ impact on drug use, delineating into catego-
ries such as prevention, consumption/incidence, treatment,
and/or mortality outcomes Table 1. Most studies focused
on treatment (12), followed by incidence/consumption (7),
prevention (5), and mortality (1). Additionally, the studies
can be grouped based on the type of drug they focus on,
with drugs, in general, being the most covered category
with ten studies, followed by alcohol (6) and tobacco (6),
and finally, cannabis and other drugs like opioids (4).

Treatment (N = 12)

The majority of the studies focused on exploring the link
between contact with nature and its benefit in the treatment
and rehabilitation of drug use in adolescents and adults. In
adolescents (4 studies), nature therapy programs showed
reductions in tobacco and alcohol use [21, 22], as well as
improvements in emotions, social skills, self-concept, and
health which supported reducing or eliminating addiction
[23, 24]. In adults (8 studies), nature-based interventions
were predominantly focused on general drug treatment (5
studies) [25-29], followed by alcohol addiction (2 studies)
[30, 31], and one on tobacco use [32]. The nature-based
therapies included activities like hiking, rafting, gardening,
and viewing natural scenes. The studies showed reductions
in cigarette and alcohol consumption, as well as significant
improvements in quality of life, self-efficacy, self-esteem,
stress levels, anxiety levels, and depression scores. This
suggests the potential of nature therapies as complemen-
tary treatment options for substance abuse disorders.

Incidence/consumption (N = 7)

The seven cross-sectional studies evaluated the association
between contact with nature, measured by vegetation in-
dices and satellite images, and substance use and habits.
In Canada, residential vegetation was associated with less
frequent excessive alcohol drinking and lower tobacco
consumption but higher cannabis use [19]. In Spain, alco-
hol and tobacco consumption were positively related, es-
pecially in those not practicing sports in natural areas [33].
In Hong Kong, higher residential greenery was associated
with less likelihood of excessive alcohol and tobacco use
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[34]. Other studies found that nature exposure reduced
negative affect, impulsive decisions, and alcohol problems
[35]; it was associated with less psychotropic medication
use [36], lower adolescent substance use risk, modulated
by peer networks [37], and higher smoking cessation rates
[38]. Overall, increased exposure to residential greenness
and nature was associated with reduced alcohol and tobac-
co consumption and substance use problems. The excep-
tions were higher cannabis use in Canada and no clear
associations between nature and IQ in Portugal [19, 33].

Prevention (N = 5)

The five studies evaluated the role of contact with nature
in substance use prevention in children, adolescents, and
adults through a variety of mechanisms. In adolescents, a
randomized controlled trial of a nature-based sports pro-
gram showed improvements in adopting healthy behaviors
and protective factors against substance use [22]. This in-
cluded increases in physical exercise, life satisfaction, and
better mental health in the intervention group compared to
the control group (p < 0.05). Another study found that
among adolescents who practiced physical activity in nat-
ural environments, there was a negative relationship be-
tween task-focused climate and alcohol consumption (r =
—0.121; p < 0.005) [33]. This suggests that nature contact
while playing sports could contribute to lower alcohol use.
Indirectly, the presence of home gardens was associated
with a lower probability of secondhand smoke exposure in
children (8= —0.03; 95% CI [—0.05-(—0.01)]) by being
linked to less smoking among parents [39]. This indicates
that nature exposure at home through gardens could pre-
vent substance use problems in youth. In adults, an experi-
ment exposing smokers to natural vs urban scenes found
that nature visual exposure reduced cigarette consumption
and desire to smoke [32]. This was mediated through the
lowering of temporal discount rates between exposure and
smoking amount (B = —0.62, 95% CI [—1.07—(—0.20)],
p <0.01). This suggests that nature impacts decision-
making in ways that can prevent smoking.

Additionally, a study across England found that living
in the greenest space quartile was associated with a 20%
lower smoking prevalence compared to the lowest green
quartile (PR =0.80, CI=[0.67-0.96] p <0.017) [38].
This further indicates that residential greenness could con-
tribute to preventing smoking uptake in adults. In sum-
mary, the five studies indicate varied mechanisms of how
contact with nature, through green spaces, home gardens,
designated programs, and visual exposure, could contrib-
ute to preventing substance use and problems across age
groups. The pathways were improving health behaviors,
well-being, decision-making, and reducing environmental
exposures.

Mortality (N = 1)

Only one study [20] assessed the effects of natural spaces
on drug-related mortality. This study used a cross-sectional
ecological design at the county level (n=3087) in the



Table 1 Characteristics of the included studies in the review.
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Substance
use domain
(Drug)

Assessment
Tools (Data
source)

Citation and
geographic
location

Design, sample size
and population

Exposure

(Data Source) among

variables

Relationship

Main findings

Incidence Positive (+)
(Tobacco,
cannabis, and

alcohol)

Wiley et al
(2022) [19]
Canada

Cross-sectional Study  Green Spaces
N = 14070 (NDVI)
young adults
(15-25 years)

Drug Use
(CCHS)
)

Residential vegetation was not associated with

and Negative overall alcohol consumption, but was associated

with less frequent binge drinking (in more
vegetated areas, there was an 18% reduction
(OR 0.82, 95% CI [0.70-0.95]) in the odds of
monthly binge drinking compared to less
vegetated areas)

Residential greenery was also associated with
lower tobacco use (in the greenest areas,
greenery was associated with a 21% decrease in
the odds of being a light smoker compared to
non-smokers, compared to those in the least
green area (OR 0.79; 95% CI [0.68-0.93]) and
increased marijuana use (in the greenest areas
people had an 81% increase in the odds of being
weekly users (OR 1.81, 95% CI [1.31-2.51])
and almost 50% increase in the odds of being
daily users).

Mortality
(CDC Data)

Becker et al
(2022) [20]
United States

Cross-Sectional Study
N = 3097 counties
of the U. S

Tree canopy
coverage
(NDVI)

Mortality
(Opioids)

Negative (—) Tree canopy coverage is positively associated

with opioid-related mortality. This means that
counties with higher tree canopy coverage have
higher rates of opioid-related mortality
(B=0.01; p=0.001).

The association between tree canopy coverage
and opioid-related mortality persists after
controlling for a series of confounding factors
such as urbanization level, socioeconomic
status, access to healthcare, and opioid
prescription rates.

Outdoor Prevention Alcohol, tobacco Positive (+)
physical activity and treatment consumption,

Tesler et al
(2018) [22]

Experimental study
N = 76 participants

The forest intervention program was effective in
increasing physical activity (0.81 more sessions

Israel (Youth aged 12 to 18 sessions (Alcohol and and other habits per week of 60-minute physical activities in
at risk of dropping (cycling, hiking, Tobacco) (HSBC Survey) participants compared to controls (p = 0.003))
out of the formal climbing...) and reducing tobacco consumption (participants
education system)  (Questionnaires decreased from an average of 2.60 (SD = 1.30)
on frequency to 1.72 (SD = 1.08), while the control group
and duration of increased from 3.17 (SD = 1.03) to 3.39
activity) (SD = 1.03)) and alcohol consumption
(decreased in both groups, but more in patients
(—1.08 (SD = 1.30)) than in controls (—0.09
(SD = 1.79))).
The forest intervention program also had a
positive impact on psychosomatic symptoms
(participants’ group had a change of —1.37
(SD =0.76) versus —0.18 (SD = 0.70) in
controls, respectively, with a p-value <0.001)
and on adolescents’ life satisfaction (with a
change of 1.42 (SD = 1.99) versus —0.29
(SD = 2.69), respectively, with a
p-value = 0.013).
Castro- Cross-sectional study Perceived Prevention Alcohol Positive (+) Negative relationship between task climate and
Sdnchez et al N = 2273 adolescents  motivational and incidence consumption alcohol consumption among students who
(2019) [33]  (Adolescents from climate in sports (Alcohol and  and nicotine engaged in physical activities in natural
Spain the city of Granada, and the Tobacco) dependence environments (r = —0.121; p < 0.005).
Spain) environment (AUDIT test and Positive relationship between ego climate and
where it takes FTDN test) alcohol consumption among those engaged in

place (PMCSQ-

2 questionnaire

and data on the
nature of the
environment)

other types of physical activity (r = 0.196;

p < 0.005).

Positive and direct relationship between alcohol
and tobacco consumption, which was stronger
among those who did not engage in physical
activity in a natural environment (r = 0.497,

p < 0.005).
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Design, sample size
and population

Substance Assessment

E
xposure use domain  Tools (Data

(Data Source)

Main findings

Experimental study
N = 93 participants
(Daily adult smokers
aged 18-30 from the
city of Kaohsiung)

(Drug) source)
Exposure to Prevention Tobacco
natural and treatment consumption,
environments  (Tobacco) measurement
(Images of of temporal
natural discounting, and
landscapes, desire to smoke
paintings, (Questionnaires)
artworks,
and urban
landscapes)

Positive (4+) Participants exposed to images of natural

settings smoked fewer cigarettes (mean = 1.1
cigarettes, 95% CI [(CI) = 0.7-1.6]) than those
exposed to images of urban settings

(mean = 2.1 cigarettes, 95% CI [1.7-2.6],

p = 0.002) and participants in the control group
(mean = 1.8 cigarettes, 95% CI [1.4-2.3],

p =0.029).

The temporal discount rate measured the
association between exposure to nature and
amount of smoking (B = —0.62, 95% CI
[—1.07—-(—=0.20)] p < 0.01).

Cross-sectional study

N = 1251 participants

(Schoolchildren aged
8 to 12 years from
the Tyrol Region)

Exposure to Prevention Data on tobacco Positive (+)

Children residing in homes farther away from
nature exhibited greater behavioral problems at
school with higher Needleman scores (8 = 1.92;
95% CI: [0.43-3.41)).

The effect of having a garden at home on
behavioral problems acted indirectly through a
lower likelihood of exposure to secondhand
smoke (8= —0.03; 95% CI: [-0.05—(—0.01)]).

Cross-sectional study
N = 1977 participants
(Adult residents in
Hong Kong aged
18 to 74 years)

In the fully adjusted model, a higher standard
deviation of SVG within a 1,000 m radius was
significantly associated with lower odds of
excessive alcohol consumption (OR = 0.77;
95% CI [0.62-0.95]).

A higher standard deviation of SVG within an
intermediate range of 400 m and 600 m was
significantly associated with lower odds of
excessive smoking (OR = 0.82; 95% CL
[0.68-0.99] for SVG within a 400 m
intermediate range; OR = 0.80; 95% CI:
[0.66-0.98] for SVG within a 600 m
intermediate range).

This study highlights the potential beneficial
impact of residential greenness, especially in
terms of street greenness, on healthier dietary
habits, less binge drinking, and less excessive
smoking.

Cross-sectional study
N = 340 participants
(Adult residents of

The product of coefficients revealed a
significant indirect effect of active nature
exposure on alcohol-related problems through
negative affect (8 = —0.048, SE = 0.022,

p =0.028), suggesting that active nature
exposure may act as a protective factor against
problematic alcohol consequences by reducing
negative affect.

Quasi-experimental

participants / 17 adult
participants completed
the questionnaire
(Adults recovering
from substance

natural (Tobacco) consumption,
environments concentration of
and residential cotinine/
gardens (D2N neopterin in
index and urine, and
presence of behavioral
gardens) problems
(Needleman
questionnaire)
Exposure to Incidence Unhealthy
green spaces  (tobacco and  consumption
and parks alcohol) behaviors

(SVG, NDVI, (HKHS
and park questionnaire)
density)

Exposure to Incidence Alcohol
green spaces,  (Alcohol) consumption,
frequency and data on positive

duration of and negative

visits, and affect (AUDIT,
perception of PANAS-GEN,
natural spaces and MTURK)
(MTURK
survey)
Gardening Treatment  Quality of life
therapy (Drugs in  and individual
(Therapeutic day ~ general) semi-structured
rehabilitation interviews
programs (WHOQOL-
including an BREF)
8-month
gardening
component)

Participants showed a significant improvement
in their quality-of-life scores across all four
dimensions after completing the program, when
comparing initial and post-program scores:
physical (TO =49.82; T1 =61.24 (p =0.028)),
psychological (TO =45.29; T1 = 60.06

(p = 0.005)), and social (TO =46.71;
T1=59.65 (p = 0.039)).

Participants reported that the program helped
them improve their physical health,
psychological well-being, and social
relationships by fostering friendships with
others in the program.
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Table 1 (Continued.)

Citation and . . Substance Assessment  Relationship
. Design, sample size Exposure . . .
geographic . use domain  Tools (Data among Main findings
. and population (Data Source) .
location (Drug) source) variables
Masterton Qualitative Nature-based ~ Treatment Level of Positive (+) Green space programs can be an effective
et al experimental study activity (General drug substance use, intervention to support individuals with
(2022) [28] N = 17 participants therapies treatment) addiction history, substance use problems.
Scotland (Adults participating (Gardening and social The results of this study can serve as a
in green space therapy, hiking, support theoretical basis for such interventions, as they
programs for people yoga...) (Individual semi- provide information on how to best optimize,
with PSU in Scotland structured adapt, and implement future green space
and the United interviews to programs for PSU support.
Kingdom) explore
participants’
experiences)
Turunen Cross-sectional study  Exposure to Incidence Medication  Positive (+) The frequency of visits to green spaces was
et al N =7321 participants ~ residential ~ (psychotropic consumption associated with lower odds of psychotropic
(2022) [36] (Adults from the city green spaces, medication) and health data medication use (OR = 0.67, 95% CI:
Finland of Helsinki, Finland) views from (Self-reported [0.55-0.82] for 3—4 times/week; 0.78
home, and questionnaire and [0.63-0.96] for >5 times/week).
frequency of Helsinki Associations between nature exposure and
visits to green Environmental medication use persisted after controlling for a
spaces (Urban Health Survey) variety of factors, including demographic,
Atlas 2012) socioeconomic, health, and behavioral factors.
Bettmann Experimental study  Nature-based  Treatment Patient’s Neutral ~ First case-study: Negative outcomes of nature
et al N =2 case studies therapies with (Alcohol and personal history, therapy for the first case, some of the possible
(2021) [21] (Adolescents with trained cannabis) socioeconomic reasons could be lack of time in treatment and a
United States substance use therapists (7 status, and age greater sense of security in the therapeutic
problems) weeks in (Interviews and relationship.
duration) sessions with Second case-study: Positive outcomes of nature
therapists) therapy by helping the patient experience
positive emotions of pride, achievement, social
skills, and a sense of belonging with peers.
Seifert Ethnographic Nature Treatment  Questionnaires/ Positive (+) The results of this study suggest both
(2014) [30]  experimental study ecotherapy (Alcohol) surveys to paradigmatic and practical directions that could
Ireland N =39 programs interventions therapy advance the understanding and effectiveness of
(Programs utilizing (NHS data) coordinators and/ ecotherapies as a treatment for alcohol addiction
horticultural ecotherapy or patients/users in the future.
as a tool in the receiving
treatment of alcohol ecotherapy.
consumption in adults
from Northern Ireland)
Bettmann Experimental study 8-week Treatment Health and drug Positive (+) Scores at discharge were below the cut-off score
et al N =41 participants interventions (General drug consumption of 46 or below, indicating both clinically and
(2013) [23] (Adolescents with in nature treatment)  questionnaires statistically significant improvement from
United States mental and behavioral —environment (Y-0Q, URICA, treatment in total Y-OQ score (t(39) = 4.85,
disorders, including  (2006-2011) and ARCQ) p <0.001; d =0.95, 95% CI [0.40-1.32]).
substance abuse) Substance abuse recovery skills and readiness to

change are important factors contributing to the
success of therapy in nature.

Harper et al Qualitative pilot study  Therapeutic Treatment Open-ended  Positive (+) Adolescents who received nature therapy

(2019) [24] N = 148 participants  rehabilitation (Drugs in questionnaire reported a variety of benefits, including skill
Canada  (Adolescents with PSU therapies with general) with questions development, improved self-concept, improved
aged 12-17 years) nature on benefits, health, and changes in social dynamics.
experiences challenges and Adolescents identified the natural environment,
(Residential self-perceived outdoor activities, and interaction with
addiction changes from therapists as key factors contributing to their
treatment therapy success in nature therapy.
programme) (Interviews and Adolescents also reported some challenges,
individual including stress, frustration, and fear.

sessions)
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Citation and . . Substance Assessment  Relationship
. Design, sample size Exposure . . .
geographic . use domain  Tools (Data among Main findings
. and population (Data Source) .
location (Drug) source) variables
Richterovd  Quasi-experimental Therapeutic Treatment Data on self-  Positive (+) Adventure therapy was effective in the
(2019) [25] study rehabilitation (Drugs in efficacy, self- treatment of drug addiction based on GSE
Czech N = 289 participants  therapies with general)  esteem and stress (Pre.Int: 29.67 vs Post.Int: 30.77), RES (Pre.Int:
Republic (183 cases and 106 nature (GSE, RES, ST) 18.17 vs Post.Int: 19.17) and ST (Pre.Int: 9.37
controls) (Participants  experiences vs Post.Int: 8.77). Furthermore, the results are
from 6 therapeutic consistent over time, 14 days after therapy.
communities for drug
addicts in the Czech
Republic)
Mennis et al Cross-sectional study ~ Green space Incidence Data on Positive (+) Exposure to residential green space is associated
(2021) [37] N =126 participants exposure (GVI ~ (Drugs in  behavior, drug with lower risk of substance use among urban
United States (adolescents in urban and GSV) general) use and socio- adolescents (p < 0.005).

settings aged 16—17
years in the Mid-
Atlantic region of

the U.S.)

economic status
(BASC-2-PRS,
ASNA and
DSM-5)

Peer network health has a moderating effect on
the relationship between residential green space
exposure and substance use (p < 0.005).

Cross-sectional study
N = 8059 participants

Martin et al
(2020) [38]

Green space

exposure
(LSOA)

Prevention Health, Lifestyles Positive (4)

and incidence
(Tobacco)

and Diseases
Survey (HSE)

After controlling for a variety of individual
covariates, living in the highest green space
quartile was associated with a 20% lower
prevalence of current smoking compared to
living in the lowest green space quartile

(HR = 0.80, CI =[0.67-0.96] p < 0.017).
Among ever smokers, residing in the two
highest quartiles of neighbourhood green space
quartiles (vs. 1st quartile) was associated with
10% and 12% higher prevalence of quitting
smoking (PR = 1.10, 95% CI [1.02-1.18]
p=0.012; PR =1.12, 95% CI [1.02-1.22]

p = 0.016, respectively).

Therapeutic
interventions
where cooking,
maintenance,
gardening and
gardening
activities are
carried out.

Treatment
(Drugs in
general)

Interviews with
open and closed
questions about
the patient’s
health history
(Depression,
Anxiety and
Stress Scale-21).

Positive (+)

The participants present high levels of stress,
anxiety and depression, but consider the closer
contact with nature after being hosted in the
Therapeutic Community as a positive factor in
their rehabilitation.

Rehabilitation
therapies in
residential
treatment
programmes
of the Anton

Proksch Institute

Treatment
(Alcohol)

Questionnaire on
perception and
preference in the
choice of flora to
measure and
evaluate the
impact of sensory
perception.

Positive (+)

The sensory perception of plants can be an
effective strategy to improve the well-being of
residents of therapeutic communities suffering
from alcohol addiction.

An appropriate selection of vegetation in
horticultural therapies can improve treatment
outcomes in patients with alcohol addiction.

England (English adults from
general population)
Bittencourt  Experimental study
et al N = 86 participants
(2023) [26] (Adult males aged
Brazil 39.95 years from 3
therapeutic
communities)
Berger & Quasi-experimental
Berger study N =20
(2021) [31] participants and 13
Austria controls (Adults in
treatment for drug
misuse)
Panagiotounis  Quasi-experimental
et al study
(2020) [29] N = 14 participants
Greek (Ex-drug users in

treatment)

Nature therapy
programme of
the Therapeutic
Centre for
Dependents
(KETHEA) in
Therapeutic
Communities

Treatment
(Drugs in
general)

Self-response
survey (GSE and
self-esteem scale)

Positive (+)

T-tests and effect sizes indicated that there is a
statistically significant increase in participants’
self-esteem (p < 0.032, d = 0.73) and self-
efficacy (p < 0.026, d = 0.93). This finding
supports that adventure therapy interventions
can function as an alternative or complementary
therapeutic tool for use in traditional addiction
recovery counselling.

CCHS = Canadian Community Health Survey; NDVI = Normalized Difference Vegetation Index; OR = Odd Ratio; CI = Confidence Interval; CDC =
Centers for Disease Control and Prevention; HSBC = Health Behaviour in School-aged Children; SD = Standard Desviation; PMCSQ-2 = Perceived
Motivational Climate In Sport Questionnaire-2; AUDIT = Alcohol Use Disorders Identification Test; FTDN = Fagerstrom Test for Nicotine Depen-
dence; D2N = Distance to Nature Index; SVG = Google Street View; HKHS = Hong Kong Health Questionnaire Unhealthy Consumption Behaviours
Questionnaire; PANAS-GEN = Positive and Negative Affect Schedule; MTURK = Amazon Mechanical Turk; WHOQOL-BREF = World Health
Organization Quality-of-Life Scale; PSU = Problems Substance Use; NHS = National Health Service in England; Y-OQ = Youth-Outcome Ques-
tionnaire; URICA = University of Rhode Island Change Assessment; ARCQ = Adolescent Relapse Coping Questionnaire; GSE = General Self-
Efficacy Scale; RES = Rosenberg self-esteem Scale; ST = Stress Test; GVI = Green View Index; BASC-2-PRS = Behavior Assessment System for
Children, second edition, Parent Rating Scale; ASNA = Adolescent Social Network Assessment; DSM-5 = Diagnostic Statistical Manual-5;

LSOA = Lower Layer Super Output Areas; HSE = Health Survey for England; KETHEA = Therapy Center for Dependent Individuals at Athens.



United States. An ecological regression was used to ana-
lyze the association between tree canopy coverage and
opioid-related mortality, with data from the National Land
Cover Database (NLCD) for 2011 and the CDC’s
WONDER database from 2008 to 2018. Stratified analyses
were also conducted to examine whether the association
differed by county type (metropolitan, suburban, or rural).
It was found that tree canopy cover and forest cover were
positively associated with opioid mortality (8= 0.01; p =
0.001). Moreover, it was found that the positive associa-
tion was primarily in rural counties. These findings are un-
expected because it was anticipated that exposure to green
spaces would have a protective effect against opioid mor-
tality, suggesting that the influence of green spaces on
mortality from these substances may not be as direct as
expected, highlighting the need for future studies or hy-
potheses that can explain these findings.

Discussion

The overall results of the studies showed positive and
beneficial outcomes in 85% (n = 18) of them. These results
indicate the latent value of such nature-based interventions
for drug addiction. In terms of specific results, the re-
viewed studies consistently suggest that contact with na-
ture can have beneficial effects on reducing drug consump-
tion and the overall well-being of individuals. Nature-
based interventions such as horticulture, hiking in natural
environments, and engaging in outdoor activities proved to
be effective in addiction treatment and promoting recov-
ery. Natural spaces provide open, free, and self-perceived
healthy environments, which may discourage substance
use as opposed to other enclosed spaces such as pubs or
even the home. These findings support the idea that con-
nection and contact with the natural world can be a val-
uable therapeutic resource in addiction management.

Furthermore, significant and negative associations were
observed between nature contact and drug consumption,
especially among young populations and adolescents.
These findings suggest that regular exposure to natural
environments could serve as a protective agent in prevent-
ing the onset of drug consumption, possibly by reducing
associated risk factors such as stress, anxiety, and depres-
sion [40]. The consumption of drugs can have serious
consequences for the physical and mental health of young
people and adolescents, including neurodevelopmental
disorders [41], mental disorders, cardiovascular problems
[42], and the risk of overdose. Additionally, it can lead to
academic underachievement [43], family and/or social
problems [44], and severe economic impact [45]. There-
fore, further research with longitudinal designs and longer-
term programs is needed to confirm and better understand
this causal relationship.

The discussion of the results obtained in this review
covers several key aspects. First, it is important to high-
light that 21 relevant studies were identified after a metic-
ulous selection and evaluation process. The majority of the
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studies (n = 19) published since 2019 reflect a burgeoning
interest in exploring the nexus between exposure to natural
environments and drug use, laying a robust groundwork
for identifying new trends and commonalities in this field
of research.

In reviewing the categorized outcomes of the studies, a
skewed distribution in research focus became apparent.
There was a pronounced emphasis on treatments for ad-
diction, overshadowing areas such as preventive strategies
and the study of drug-related mortality. Probably because
it’s easier to study. While this concentration on treatment
is understandable given the urgency of addressing the ad-
diction crisis, especially among youth [46], it is important
to recognize the importance of addressing drug consump-
tion from a broader perspective that includes preventive
measures and harm reduction [47].

A particularly interesting aspect is the potential influ-
ence of the natural environment on drug-related mortality
rates. While this topic has received less attention in the
literature, the only included study suggests that certain
natural environments may be associated with an increase
in opioid overdose mortality rates, especially in urban
areas where access to nature is limited. These findings
raise important questions about the underlying mecha-
nisms behind this association and highlight the need to
consider the physical environment as a determinant of
public health [48].

Exposure to natural environments can play a pivotal role
in drug use prevention through a variety of social, environ-
mental and physiological mechanisms. Emotions and
stress are among the factors that are linked to the initiation,
maintenance, and relapse of these habits, affecting the
process of interpretation, evaluation, and response to real
or perceived threatening or challenging situations and
stimuli [49] and is presented as a physically and emotion-
ally challenging process that activates adaptive responses
to rebalance and achieve homeostasis within the body [50],
contact with nature has been shown to improve cortisol
levels improving the individual’s response to stress [51].
Social deprivation from early adulthood onwards is asso-
ciated with a higher prevalence of lifetime drug abuse,
contact with nature could also function as a counterbalance
because it improves social cohesion. Furthermore, engag-
ing with nature enhances emotional resilience and pro-
motes healthy behaviors, potentially deterring substance
use. Socially, nature-based activities can foster positive
community interactions, providing supportive networks
that diminish the appeal of drug use as a coping mechan-
ism which can influence socio-cultural characteristics such
as poverty or violence that play a major role in drug ad-
diction [52]. Therefore, we believe that there is a need to
improve the provision of green infrastructure in cities and
to improve the portfolio of nature-based services by the
public administration as well as quantifying, biomonitor-
ing and/or better measuring passive/active exposure to nat-
ural areas and their influence on our health and well-being.



Strengths and limitations

The strengths of our review include the use of many data-
bases for the search (6) and searching for articles in two
languages (English and Spanish), although only English
articles were found. Additionally, it incorporates a vali-
dated and useful tool (QuADS) to measure the level of
quality of heterogeneous works in this field of study. Re-
garding the results, it organizes exposures to nature and
presents results organized by the typology of drugs and by
different spheres related to substance use, facilitating in-
terpretation and comparison. The strengths of the included
studies are related to the inclusion, in a significant portion
of the studies, of co-variables or confounding factors re-
lated to environmental variables, such as type of vegeta-
tion or accessibility, and sociodemographic variables, such
as economic level, education, or ethnic origin, which allow
for a better understanding of the results. Adequate sample
sizes were used in most studies, allowing for more robust
conclusions. Both qualitative and quantitative measure-
ment tools were used. The majority used an appropriate
statistical analysis method for the expected results. Lastly,
they allow for the opening of future lines of research on
the links between nature contact and spheres of drug use,
providing valuable tools and information for administra-
tors and community managers.

In assessing the methodological quality of studies, the
variation in research designs and the demographics of the
study populations must be considered. Despite the gener-
ally high scientific quality ratings, the specific limitations
of each study design and the extent to which results can be
generalized across different contexts should be noted. The
handling of potential biases requires careful scrutiny. Our
review’s limitations stem from methodological diversity,
hindering data comparison and extrapolation. For this pur-
pose, we have attempted to implement a thorough method-
ology for analyzing and assessing the quality of the stud-
ies. Also, the diversity of types of exposure to natural
spaces also presents a limitation, as well as the lack of a
clear definition of “contact with nature” in terms of variety,
frequency, and time. Another limitation is the absence of
appropriate search terms, such as blue spaces, that homo-
geneously collect important search terms. The main limi-
tation of the reviewed studies comprising the review is that
existing research still requires further confounding factors,
limiting the quality of the available evidence. In addition,
there may be a potential publication bias in the selected
articles, as only articles with positive results are published.
However, we have tried to overcome this by the most
adequate studies selection.

Furthermore, data collection through self-administered
surveys in many studies poses a potential bias in the re-
sults. Lack of longitudinal studies or studies conducted
over longer periods of time to interpret results better and
verify if intervention effects are long-lasting. Lack of con-
trol groups in some experimental intervention studies. Oth-
er limitations detected are related to the recruitment of
samples and finding biases at the socioeconomic and
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health levels when selecting population samples with par-
ticular social and health characteristics. Nevertheless, the
novel and growing nature of these types of studies using
diverse methodologies and interventions provide a unique
approach that allows for a wide range of results and con-
clusions but hinders reproducibility and comparability.

The results of this review support the idea that contact
with nature can play a significant role in the prevention
and treatment of drug abuse. However, further research is
needed to fully understand the underlying mechanisms and
to develop more effective evidence-based interventions.
Additionally, it is crucial to address gaps in the literature,
such as the lack of longitudinal studies, heterogeneity of
methodology and the need to explore disparities in access
to natural environments, to inform policies and practices
that promote environmental health and the well-being of
individuals and communities through the implementation
of nature-based therapeutic programmes in clinical and
community settings.

An integrative approach to health, incorporating nature
contact into drug control and prevention strategies, re-
quires transforming healthcare systems to promote knowl-
edge exchange, creating new environmental medicine
structures, developing new professional profiles such as
environmental therapists, and increasing the involvement
of citizens and environmental NGOs in mental health care
and drug prevention efforts.

Conclusion

In conclusion, this review highlights the growing interest
in understanding the underexplored relationship between
nature contact and drug consumption. While there is a
predominant focus on addiction treatment, nature-based
interventions also show promise in drug prevention and
incidence, with positive results observed in most of them,
such as horticultural therapies or nature adventure thera-
pies have beneficial effects in the treatment and prevention
of substance abuse based on the empirical evidence pre-
sented in the reviewed studies. Further research on the
impact of nature contact on drug use is needed. Concur-
rently, the joint integration of health and environmental
policies should encourage a comprehensive approach in
national drug strategies. Furthermore, substantial altera-
tions to municipal urban policies and an enhancement of
the ‘green infrastructure’ of cities may be necessary to
support these initiatives. This integrative perspective facil-
itates the investigation of nature-based interventions with-
in public health frameworks, contributing to the overarch-
ing objective of planetary health.
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