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Abstract:

Posttraumatic stress disorder (PTSD) and substance use disorders (SUDs) have a high rate of co-
occurrence, and those with co-occurring PTSD and SUD often face a more complex treatment
course with less favorable outcomes than those with either disorder alone. Integrative
approaches that target PTSD and SUDs are the favored treatment model and include
pharmacological and non-pharmacological methods. Complementary interventions have been
gaining attention for their widespread appeal and proposed therapeutic effects in augmenting
the current treatments for PTSD and SUDs. In this paper, we review the literature to highlight
the evidence for the effectiveness of various aspects of nature-based activities in treating
PTSD/SUD and the interventional research in the existing literature. Furthermore, we discuss
the research gap and limitations of the current studies on this topic and suggest future

directions.

Keywords: Nature, PTSD, Substance Use Disorder, Addiction, Complementary and Integrative

Health
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Background

Posttraumatic stress disorder (PTSD) and substance use disorders (SUDs) have a high rate of co-
occurrence. Patients with PTSD have been reported to be up to 14 times more likely to have
SUD and nearly half (46.4%) of those with PTSD also meet the criteria for a SUD. [1-3] PTSD and
SUDs are chronic disorders associated with significant distress and functional impairment.
Individuals with co-occurring PTSD and SUD have poorer social functioning, higher rates of
suicide attempts, violence, and legal problems, and less favorable treatment course than those

with either disorder alone. [4]

The interaction between PTSD and SUDs involves multifaceted mechanisms. [5-7] The historical
treatment model that treats SUD first, deferring PTSD management until after abstinence,
undermines the significant interplay between the two disorders. Integrative approaches
involving psychosocial and pharmacological methods have emerged as the favored treatment
model. [8, 9] Among psychotherapies, trauma-focused therapies are associated with greater
efficacy but also higher dropout rates compared to non-trauma-focused approaches. [10]
Furthermore, resources for maintaining psychotherapy are limited. Exploring accessible and
sustainable interventions to enhance current treatments and engage patients during and after
treatment is essential. Complementary practices that fall outside traditional Western medical
practice and are used in conjunction with traditional practices have gained increasing attention
as part of a holistic approach that considers personal preferences and accessibility in the

treatment of PTSD and SUDs. [11, 12] With existing evidence suggesting physical
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exercise/activity [16-18] and exposure to natural environments [13-15] as complementary

treatment approaches for PTSD and SUDs, we searched PubMed using the terms “hiking,”

n u n

running,” “jogging,

”n n u n u

“biking,” “walking, surfing, “sailing,” “kayaking” “climbing,” “nature,”

”n u n u

“forest,” “adventure,” “outdoor,” “PTSD,” and “SUD” to review the literature on nature-based
activities. This paper discusses various aspects of nature-based activities, including exposure to
natural spaces, mindfulness, [16] physical activity[17-21], biophilia, social engagement, and
hobby development in treating PTSD and SUD. We review previous interventional research on

nature-based activities, discuss the research gap and limitations of the existing studies on this

topic, and suggest future directions.

Interactions between Psychological Wellness and Nature/Green Spaces: Evidence largely
suggests that exposure to green spaces is associated with improved psychological wellness. [22]
For example, exposure to green space during childhood has been linked to a lower risk of
psychiatric disorders into adulthood. [23] In this nationwide study in Denmark, the presence of
green space was assessed using high-resolution satellite data within a 210 x 210 m square
surrounding each person’s residence before age 10. Results showed that children raised in areas
with the least green space faced up to 55% higher risk of developing a psychiatric disorder after

accounting for other established risk factors. [23]

Additionally, exposure to green spaces has been shown to enhance SUD outcomes. As one
example, access to gardens and allotments and residential green views of more than 25% have
been associated with reduced cravings for a range of addictive substances. [24] Other studies

have found that neighborhoods with high green space have higher smoking cessation and lower
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smoking prevalence. [25] Residential greenness was also associated with lower odds of tobacco
use and frequent binge drinking but higher odds of marijuana use. [14] Exposure to natural
sceneries--through photos, 3D images, virtual reality, and videos of natural landscapes--has also
been shown to lead to psychological benefits and more relaxed body responses compared to
viewing matched controls. [26] In another study, participants who viewed natural scenery
before a delay discounting task were observed to be less impulsive than those who viewed built
environments. In other words, the latter group tended to prefer immediate, smaller rewards
over larger, delayed rewards, placing less value on the future--a behavioral trait linked to
addiction. [27] In another study, women with SUD residing at a treatment facility started their
days by either viewing a nature video or engaging in mindfulness-based activity for the first 10
minutes of their daily programming. The study concluded that watching natural scenery was
similarly beneficial to mindfulness practices, and both interventions resulted in significant

decreases in heart rate and negative affect and improved overall mood. [28]

Nature-Based Mindfulness: One of the critical mechanisms in the therapeutic effects of nature-
based activities on psychological wellness may be mindfulness. [29, 30] Mindfulness
encourages increased awareness of surroundings, emotions, thoughts, and bodily sensations in
the present moment and without judgment.[31] Natural environments may enhance
mindfulness through their inherent qualities, such as sensory engagement and calming effects,
while mindfulness may amplify nature's restorative effects through increased awareness of and

a deeper connection to the natural surroundings. [32]
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The potential synergy between mindfulness and exposure to nature has led to the development
of unique nature-based mindfulness interventions. [37, 38] Shinrin-yoku, a Japanese practice of
“bathing in the forest,” involves engaging the five senses by focusing on different elements, such
as the range of colors of leaves and sounds of streams. Shinrin-yok? (above is different
spelling)u has been shown to reduce depression, stress, and anxiety and is suggested by
previous research as a potential treatment for addiction that warrants further exploration. [39]
Similarly, a mindfulness-based sailing intervention in veterans with psychiatric disorders (SUD
76% and PTSD 72%) was found to be enjoyable and effective, enhancing psychobiological

flexibility and state mindfulness.[40]

Not only does exposure to nature have similar beneficial effects on symptoms as mindfulness,
but brain imaging findings with exposure to nature parallel the effects of mindfulness practice.
As a primary example, amygdala activation in response to fearful faces and a social stress task
was reduced after walking in nature as opposed to in an urban setting. [33] This finding is very

similar to the effect of mindfulness on amygdala activation. [34-36]

Outdoor Exercise: Physical activity is often an integral part of nature-based activities and has
been proposed as an effective intervention to improve outcomes of PTSD and SUD. [41-43]
Potential mechanisms by which aerobic exercise positively impacts PTSD symptoms include
improved cognitive function and neuronal, endocrinological, and immunological modulation.
Another potential mechanism is the reduction of sensitivity to internal physiological arousal
cues, such as increased heart rate, through repeated exposure and association of such bodily

sensations with non-trauma-related situations. [44, 45] Exercise-induced bodily sensations that
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are similar to unpleasant PTSD-related symptomatology may contribute to non-adherence to
these interventions, highlighting the importance of using a multimodal approach that includes

psychotherapeutic strategies to navigate such challenges.

Several biopsychosocial mechanisms have been suggested for the role of exercise in the
treatment of SUDs. Formation of exercise habits has been proposed as a replacement for
habitual substance use by tapping into the dopaminergic neural pathway of “craving-driving-
behavior-reward” and facilitating the recovery of the dopamine system after chronic drug use
[43] [19] Research on neurobiological pathways suggests that regular aerobic exercise training
induces neuroadaptation within the central opioid receptor system [46] and increases
endocannabinoids, [47, 48] warranting further research to assess the effectiveness of aerobic

exercise for treating opioid and cannabis use disorders.

One could hypothesize that in co-occurring PTSD and SUDs, exercise could replace self-
medicating with substances as a way to relieve PTSD-related feelings as well as withdrawal
symptoms, as evidence from prior research supporting the effectiveness of physical exercise in

reducing withdrawal, anxiety, and depression symptoms in those with SUD. [17]

Findings that outdoor exercise may have even greater psychological benefits [49] highlight the
importance of exploring nature-based activities as adjunctive treatments for PTSD and SUDs. In
a systematic review of longitudinal trials comparing the effects of indoor and outdoor exercise,
all statistically significant differences in outcomes favored outdoor exercises, with enhanced

positive emotions, tranquility, and restoration in the psychological domains. [49-52]
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Biophilia:

The notion of “biophilia,” or human innate affinity with the natural world, was first introduced
by Wilson in 1984. [53] With our ancestors having survived in the wilderness by being
connected to nature, this theory provides an evolutionary-based explanation for the positive
psychological effects of nature. Supporting the role of connectedness to nature, mediational
analysis results in Meyer et al.’s study indicated that positive effects of exposure to nature are
partially mediated by increases in connectedness to nature. [54] Tapping into this innate affinity
has potential implications for healing and enhancing resiliency. In a study of bushfire disasters
?which were traumatic?, results indicated that stronger attachment to the natural environment
was associated with higher resilience, post-traumatic growth, and reduced psychological
distress and fire-related PTSD symptomatology. [55] Similarly, in a study of combat-related
trauma, Westlund et al. analyzed in-depth interviews with four veterans, highlighting the
importance of interconnection with nature and how it helped them in their recovery journey by
providing alternative experiences to post-traumatic distress manifestations. Quotes from
veterans in the study provide insight into the profound impact of connecting with the rhythm of
the natural environment: “There’s something about the outdoors that’s helped me move on
from my service and look inside. And to become — | wouldn’t say whole again, but just not so
military, if you will.”, “You’re more aware of the things around you than having to respond to

every circumstance. Day turns to night, you stop. Light comes in the morning; you get up.
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There’s a rhythm that’s much different than somebody yelling at you to do this or that. Or

you’ve got to punch a clock at a certain time.”[56]

Community Building and Engagement:

Public? gardens are well-known sites for community building and psychological well-being. [57,
58] As part of the “Green Social Prescribing” NHS initiative in the UK, healthcare professionals
prescribe nature-based activities, such as community gardening, to those who could benefit
from them. [59, 60] Community engagement has been recognized and recommended as an
effective and essential component in substance use prevention and treatment by the U.S.
Substance Abuse and Mental Health Services Administration (SAMHSA). [61] In the context of
substance use recovery, the formation of “recovery communities” and the establishment of
social bonds through substance-free activities are essential, helping to reduce social isolation
and sustain sobriety. [62] Similarly, social isolation is commonly experienced in patients with
PTSD, and social support and a sense of belonging have been associated with improved
resiliency and PTSD symptomatology in prior research. [63, 64] An 8-year longitudinal study
showed that perceived social support has protective effects against the development of PTSD
symptoms after exposure to physical assault. [65] These findings highlight the promise of
incorporating nature-based activities in a multidimensional and integrative approach to the

treatment of co-occurring PTSD and SUDs.

New Hobbies and Substance-Free Reinforcements:



228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

The formation of new habits and routines is an essential aspect of care during recovery, as
patients with SUDs are no longer occupied with substance-related activities (obtaining, using,
recovering). Unused time is one of the most challenging periods for patients with SUDs,
highlighting the need for developing structured routines. [66] Therefore, in addition to
eliminating substance use, treatment should focus on facilitating greater access to and more
time spent in enjoyable and rewarding experiences to sustain abstinence. [67] Individuals with
SUD have reported that engagement in substance-free activities is a critical component of

successful recovery. [68]

Similarly, in PTSD, the regularity of daily living routine could promote psychological resilience
during and after potentially traumatic events. [69] Due to avoidance symptoms in patients with
PTSD, it is essential to identify and develop opportunities for activity engagement that are not
difficult for patients with PTSD to tolerate. As one veteran shared in Westlund’s study about his
experience in nature “[It] allowed us [veterans] to create some space outside that essentially is
a safe space for us to just talk about [experiences of post-combat stress reactions]. I've spent a
lot of time with veterans in other situations . . . but not being outdoors, and the same types of
conversations don’t happen.” [56] Another veteran in a mindfulness and nature-based program
in a forest therapy garden said, “Sometimes, when | have too many things to think about, | have
this inner dialog with myself and my brain works far too hard ... then, being here, it doesn’t

stop, but, it feels like a part of my head is more relaxed.”[70]

Nature-Based Intervention Research in PTSD/SUDs
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A neuroimaging study showed that amygdala activity decreased after one hour of walking in
nature, while it remained the same after one hour in an urban setting. [33] In this study, the
fMRI scanning procedure included various tasks. The results mentioned above were consistent
regardless of the tasks, suggesting a global beneficial effect on increasing the amygdala’s
threshold for activation. [33] Similarly, after a one-hour walk in nature, patients with SUD
showed significantly reduced craving levels compared to pre-walk values and compared to
craving levels after the city walk. [71] Enhanced recovery outcomes in SUD patients who
participate in these activities may also be attributable to gaining a sense of accomplishment and
belonging within the program, as reported by participants in a walking/running program with

race events. [72]

In another study of nature versus urban hiking, veterans with PTSD showed a greater reduction
in PTSD symptom scores (PTSD Checklist-5) at 12 weeks and 24 weeks among those who walked
in a natural setting. Littman et al. [73] demonstrated that the heightened impact of nature
versus urban hiking might be attributable to the positive effects of green spaces on PTSD
symptoms. [74, 75] Achabaeva et al.s study showed that the addition of mountain walks and
thermal baths to the standard treatment for PTSD patients enhanced their psychoemotional
status. [76] This was a controlled clinical trial in which the control group received physical
training, individual psychotherapy, and pharmacological treatments, and in the intervention
group, walking in the mid-mountain Natural Park and nitrogen-thermal baths were additionally
prescribed. [76] Another study of patients with severe anxiety/PTSD that included a control
group of social contact, however, found no additional therapeutic effects of exercise (climbing

and Nordic walking) on the change of psychological outcomes. [77] In a program of trauma-
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focused therapy for veterans with PTSD, optional outdoor activities, including hiking, cycling,
and climbing, were offered to participants. The study found that greater time outdoors
correlated with decreased PTSD symptomatology within persons. The more time each

individual spent outdoors on any given day, the greater the reduction in PTSD symptoms for
that individual on the subsequent day. [78] One study assessed the feasibility and acceptability
of outdoor walking during trauma-focused psychotherapy sessions. The intervention was highly
acceptable amongst patients and therapists, with patients demonstrating a clinically significant
PCL-5 score reduction after 12 weeks. [79] Future studies comparing seated and walking

therapy can clarify if any psychotherapeutic benefits could be attributed to walking.

Similarly, nature-based activities in “blue” spaces (i.e., water) have shown promising results.

[40, 80, 81] Surfing as an adjunctive treatment for PTSD has been assessed to be feasible, with
preliminary results suggesting therapeutic effects on PTSD symptoms.[82] Another study of
integrated mindfulness and sailing programs resulted in increased psychological flexibility and
mindfulness compared to the control group, which did not receive this intervention. Participants
had SUD or at least one psychiatric disorder, with the most common being SUD (76%) and PTSD
(72%). [40] These findings were in line with the results of other sailing studies showing
significant improvement in symptomology, [80] perceived control over illness, and daily
functioning in patients with PTSD. [81] Increased psychological flexibility and a higher rate of

residential treatment completion was also found in patients with SUD. [83]



290  Results of other studies that explored wild-life immersion [84], gardening [70, 85], fishing [86],
291  angling, equine care, archery, falconry, [87] cycling, kayaking, pickleball, [88] and camping [89]

292  [90] are summarized in Table 1.

293  In the study of a camping intervention, 13 patients in substance use treatment participated in a
294  3-day residential program with an integrated approach that included outdoor adventure

295 therapy, therapeutic camping, and relapse prevention. The control group consisted of 18

296  participants who received the usual relapse prevention program. Significant reductions were
297  observed with the integrated approach in autonomic arousal, frequency of negative thoughts,
298  and alcohol craving. Additionally, ten months after the 3-day intervention, the relapse rate was
299  31%in the intervention group and 58% in the comparison group. [89] Similarly, a 3-day river
300 rafting/hiking/camping trip for a group of veterans with PTSD was positively impactful. This

301  study integrated no structured and formal therapy sessions into the intervention. Each day

302  started by rising at sunrise and dismantling the camp and ended with setting up camp and

303 evening campfire, with river floats and day hikes in between. Participants were instructed to
304 keep ajournal and record their thoughts throughout the trip to be collected upon completion.
305 Paddling and kayaking seemed to alleviate avoidance and numbness symptoms, highlighted by
306 veterans’ reports of regaining the capacity to experience joy. Several participants reported

307 needing fewer medications throughout the trip, “At home, | usually take anxiety pills and

308 sleeping pills at night. Out here, | haven’t had to take either one. The music around the campfire
309  was enough to lull me right to sleep. And we are so active during the day with rafting and hiking
310 and such that | have no trouble going to sleep at night. That makes me very happy”. [90] Early

311  into the trip, re-experiencing symptoms occurred at various times and places for some of the
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veterans. The terrain reminded them of a war zone, and one had noted continually scanned the
horizon for the enemy. With acclimatization to the river experience, these symptoms appeared
to dissipate as almost all reported a sense of peace and relaxation. These reports underscore
the importance of a support system including trauma-informed individuals along with effective
coping strategies to help those with PTSD manage their symptoms during nature-based
activities. Another example of a triggering event in a nature-based intervention was a female
patient with a history of sexual assault by a male experiencing difficulty with physical touch
during belaying in climbing. The symptoms were managed by switching from a male to a female
rope partner. [77] It is essential to be similarly aware of potential substance-related cues when

implementing nature-based programs for patients with SUDs.

Incorporating therapeutic approaches such as mindfulness and psychotherapy into nature-
based experiences might have the advantage of helping participants overcome the challenges
they might experience in natural environments. One study offered combined mindfulness
activities, nature-based activities (including planting trees, splitting wood, performing routine
tasks with a gardener), and individual therapeutic sessions (seated in a sheltered area or during
walks in the garden) in a forest therapy garden. The program was 3 hours of therapy, 3 times per
week for ten weeks. The veterans experienced the natural environments as a comfortable place
to be, and a change of preference from locations that offered refuge to more open areas was
observed throughout the study. For most veterans, nature was still highlighted in their lives in
different ways after one year. One reported: “I found someone to do those things in nature
with. We are 4-5 veterans and stay in nature for 2-3 days. The breathing ... to breath, and feel

the ground under my {feets} | | become more conscious of it when | am in nature.” [70] Similarly,
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another study found that veterans with PTSD highly positively received other immersive
experiences in nature, such as birdwatching, assisting with wildlife rehabilitation care, and

observing wildlife sanctuaries. [84]

Key Considerations for Prescribing Nature-Based Activities:

When recommending nature-based activities in clinical practice, we suggest a collaborative
approach to determine the most beneficial activity for each patient. This collaboration should
consider personal preferences, accessibility, symptomatology, potential trauma-related triggers,
substance-related cues, physical ability, and treatment goals. For patients in earlier stages of
PTSD treatment who are experiencing significant avoidance and heightened sensitivity to social
triggers, solo activities such as walking, hiking, and surfing in preferred natural environments
during less crowded times may be the most suitable starting point, with a gradual transition to
more stimulating environments and group activities such as climbing and group camping as they
progress in their treatment course. Depending on the severity of symptoms, it might be
beneficial for the therapist to assist the patient with initial attempts, such as engaging in walking

therapy or holding the sessions in a natural environment, if circumstances allow.

For those who are sensitive to physiological changes of exercise, such as increased heart rate,
beginning with less strenuous activities such as walking and gardening is essential, gradually
advancing to more intense activities such as running and river rafting. For patients unable to
engage in these activities due to physical limitations, more passive activities such as
birdwatching and viewing natural sceneries—even through videos and images—can be

beneficial. When selecting an activity and community, it is critical to address potential



355

356

357

358

359

360

361

362

substance-related cues and establish pre-coping strategies. It is important to be aware that
some group settings may involve substance use and to ensure that the chosen community will
provide a safe and supportive environment. Incorporating nature-based activities into
residential SUD treatment programs can help patients become familiar with the potential
challenges while gaining coping skills in a structured environment, ensuring a smoother
transition to post-discharge. Additionally, assisting patients to learn mindfulness practices to

use in nature may enhance the therapeutic effects of nature-based activities.

Prescription for Nature-Based Activities

Patient Name:
Date:
Prescribed by:

Nature-Based Activity Options
1. Accessibility and Preference:
[ ] Blue Space (e.g., Oceans, Lakes, Rivers)
[ ] Green Space (e.g., Forests, Parks, Gardens)

2. Activity Setting:
[ 1 Group Activity (e.g., Camping with friends, Pickleball)
[ 1Solo Activity (e.g., Running, Biking)
[ ] Combined (e.g., Hiking, Camping)

3. Type of Activity:
[ ] Active (e.g., Hiking, Biking, Kayaking, Running)
[ ] Passive (e.g., Meditation, Bird Watching, Nature Journaling, Nature Videos)

4. Time of Activity:
[ 1 Morning (e.g., Surfing, Gardening, Viewing nature videos)

[ ] Afternoon (e.g., Picnic in the Park, Kayaking)
[ ] Evening (e.g., Stargazing, Camping)
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5. Community Involvement:
[ ] Engaged Community: Volunteering for Conservation, Community Gardening
[ ] Minimal Interaction: Solo Exploration, Quiet Reflection in Nature

Established Goal:

Activity:

Location:

Frequency:

Community:

Potential Triggers/Cues:

Coping Skills and Safety Planning:

Suggestions for Future Directions

Despite the need for the development of treatments for co-occurring PTSD and SUDs and
evidence indicating the potential therapeutic effects of nature-based interventions, there is a
notable research gap in the implementation and evaluation of the impact of such interventions,
particularly in SUDs. We suggest future clinical trials with larger sample sizes to include
individuals with SUDs and co-occurring PTSD and SUDs to assess and compare the effects of
these interventions. There appears to be therapeutic potential in nature-based activities in both
blue and green spaces and when integrated with other therapeutic interventions such as
mindfulness and psychotherapy. We suggest that the integration of other psychotherapeutic
models with nature-based activities, or before engaging in such activities, may be helpful to
address and cope with potential challenges that patients with PTSD/SUDs may face, such as
exposure to trauma and substance-related issues when engaging in these activities. Additionally,
models that offer both individual and group-based activities appear to be beneficial for patients

with PTSD/SUDs, allowing for flexible shifts between self-reflection in solitude and social
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interaction. Future studies would be particularly useful if they assess how the effects of
integrated approaches in group and individual settings compare to either therapeutic model

alone.

Additionally, identifying potential therapeutic mechanisms and risks of nature-based
interventions for this population may guide clinicians in adopting a personalized approach and
identify key considerations when recommending these interventions as an integrative approach
for the treatment of co-occurring PTSD and SUDs. Furthermore, the results of such studies may
guide policymakers and practitioners to develop initiatives and improve existing programs [59,

91] to benefit patients with co-morbid PTSD and SUDs.



Article | Participants

| Intervention

| Results/conclusion

Substance Use Disorder (SUD) Studies

Benvegnu G et al, 2024

24 SUD patients divided into three groups of 8
(nature walk, urban walk, and staying at the
residential center)

Nature walks vs. urban walks vs
staying at the residential center

Craving decreased significantly from pre- to post- nature
walk, and lower post-nature than post-urban walk

Dai CL et al., 2020

109 patients residing in a treatment facility for
SUD

Walking/Running program + racing

Positive impact on recovery, sense of achievement, and
belonging

Marchand WR et al,, 2022

25 veterans with psychiatric disorders (SUD 76%,
PTSD 72%) 25 in the matched control group
(retrospectively obtained from medical records)

Mindfulness-based therapeutic
sailing

Increased psychological flexibility and mindfulness. The
intervention was perceived as pleasurable by the
participants.

Bennett LW,

31 patients with SUD (camping=13, usual
care=18)

Therapeutic camping program vs.
usual care

Significant improvements in autonomic arousal,
frequency of negative thoughts, and alcohol craving in
the camping group

Marchand WR et al, 2018

44 veterans with SUD (sailing=22, control=22)

Sailing adventure therapy

Significant increase in psychological flexibility
Greater likelihood of completing residential SUD
treatment. No effect on rate of psychiatric and SUD
readmissions in the 12 months after discharge

Post-Traumatic Stress Disorder (PTSD) Studies

Littman AJ et al, 2021

26 veterans with PTSD (nature hike=13, urban
hike =13)

Nature vs. urban hiking

Acceptability of both nature and urban hiking was high.
In the nature hiking group, median PTSD symptom
scores (PTSD Checklist-5) improved more at 12 and

24 weeks compared to the urban hiking group.

Achabaeva AB et al, 2023

74 PTSD patients (main group =36, and control
group=38)

Tx as usual vs tx as usual +controlled
walking in the mid-mountain
Natural Park and nitrogen-thermal
baths

Significant improvement in psycho-emotional status
with the added natural therapy

Bichler CS et al, 2022

73 patients with anxiety/PTSD (climbing =27,
nordic walking =23, social contact =23)

Climbing exercise vs. Nordic walking
(outdoor if weather allowed) vs
social contact (movie watching and
discussion group)

Anxiety decreased in all groups

Bettmann JE et al, 2021

49 veterans with PTSD

hiking, cycling, and rock climbing

The more time spent outdoors, the greater the reduction
in PTSD symptoms.

Koziel N et al, 2022

20 female patients in an outpatient trauma
therapy program

Walking during psychotherapy
sessions

Feasible and acceptable to incorporate outdoor walking
during trauma therapy sessions for patients and
therapists. Significant decrease in PTSD symptoms (PCL
5) at 12 weeks

Detweiler MB et al, 2015

49 veterans randomly assigned to two groups

Horticultural therapy vs non-
horticultural occupational therapy

Trends suggested that horticultural therapy may
modulate stress. No statistically significant difference
observed.

Rogers CM et al, 2014

14 veterans with PTSD symptoms

Ocean therapy (surfing)

Clinically meaningful improvement in PTSD and
depressive symptoms




Perry D] et al, 2024

19 veterans with PTSD symptoms

Nature and wildlife immersion
experiences

Nature and wildlife immersion intervention was
acceptable and feasible and perceived as greatly
enjoyable by participants

Poulsen DV et al, 2016

8 veterans with PTSD symptoms

Mindfulness activities+ Nature-
based activities+ individual therapy
sessions in a forest therapy garden

Participants gained tools to manage stress and showed
improvement in PTSD symptoms.

Gelkopf M et al,2013

42 veterans with PTSD (sailing =22, control=20)

Nature Adventure Rehabilitation
(sailing)

Significant improvements in PTSD symptoms,
depression, social and emotional quality of life, daily
functioning, hope and perceived control over illness in
the sailing group

VellaJE et al, 2013

74 veterans with PTSD

Outdoor recreation intervention (fly-
fishing)

Significant improvement in sleep quality and reductions
in perceptual stress and PTSD symptoms from baseline
to follow-up periods

Walter KH et al, 2023

74 veterans (PTSD=20, no PTSD=54)

Recreational activity (cycling,
surfing, sailing, kayaking, and
archery/pickleball)

Those with PTSD experienced significant improvements
in PTSD symptoms from pre to post-program, effect was
lost at 3-month follow-up

Zabag R etal, 2020

39 patients with PTSD diagnosis (sailing =17, no
sailing = 22)

38 healthy controls (sailing=18 who no sailing=
20)

Sailing vs. no-sailing and a
performance-based reversal
learning paradigm to assess
cognitive flexibility

Significantly lower PTSD and trait anxiety symptoms in
the PTSD-sailing group (vs. PTSD-no-sailing group)
selective impairment in reversing the outcome of a
negative stimulus in PTSD- no sailing group

selective impairment in reversing the outcome of a
positive stimulus in PTSD-sailing group

Dustin D et al, 2011

13 veterans coping with PTSD

3-day river rafting/hiking/camping
+ journaling

Qualitative data suggested that therapeutic recreation
service is well-suited to contribute to the rehabilitation
of veterans coping with PTSD
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