How does nature impact symptoms associated with schizophrenia and psychosis

Nature exposure represents a powerful and underutilized intervention for managing
schizophrenia and psychotic disorders. The relationship between natural environments
and mental health operates through multiple interconnected pathways, offering both
protective effects against symptom development and therapeutic benefits for those
already experiencing psychotic symptoms.

The Urban-Rural Paradox in Psychosis Risk
Urbanicity as a Major Risk Factor

Living in urban environments represents one of the most consistently documented risk
factors for developing schizophrenia. Meta-analytic evidence involving over 46,000 cases
demonstrates that individuals living in the most urban environments face 2.37 times
higher risk of developing schizophrenia compared to those in rural areas. This relationship
shows a dose-response pattern, with psychosis risk increasing almost linearly with greater
urbanicity exposure.pmc.ncbi.nlm.nih

Particularly striking is the finding that childhood urban exposure carries especially high
risk. Danish population studies reveal that children growing up in environments with the
lowest green space exposure show a 1.52-fold increased risk of developing schizophrenia
compared to those with the highest green space access. This protective effect of nature
exposure demonstrates a clear dose-response relationship that persists even after
controlling for urbanization, socioeconomic status, and family psychiatric
history.pmc.ncbi.nlm.nih

Environmental Deprivation and Psychosis Development

The deprivation of natural environments during critical developmental periods appears
particularly harmful. Research using the stimulation-discrepancy-deprivation model
identifies nature deprivation as one of three key domains of environmental exposures that
increase psychosis vulnerability. This deprivation domain includes exposures that confer "a
lack of exposure to neurodevelopmentally appropriate rich and complex
environments".pmc.nchbi.nlm.nih

Studies of preadolescents find that deprivation exposures show the strongest
association with psychotic-like experiences, suggesting that lack of access to natural
environments during childhood may be especially detrimental to healthy brain
development.pmc.ncbi.nlm.nih

Direct Therapeutic Effects of Nature Exposure
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Forest Bathing and Psychiatric Symptoms

Forest therapy interventions demonstrate remarkable efficacy for people with psychotic
disorders. A controlled study of psychiatric hospital inpatients found that a single 1 hour
and 45-minute forest bathing session produced significant improvements across multiple
symptom domains.pmc.ncbi.nlm.nih+1

For patients with psychotic disorders specifically, forest therapy significantly reduced four
key negative mood indicators:

¢ Tension-anxiety: Substantial reductions in anxious feelings

¢ Depression-dejection: Significant mood improvements

e Anger-hostility: Notable decreases in aggressive feelings

e Confusion: Marked improvements in cognitive claritypmc.ncbi.nlm.nih

The anxiety reduction was particularly pronounced, with STAI-S anxiety scores
decreasing by nearly 22% after the single forest therapy session. Additionally, vigor levels
increased by 45%, indicating enhanced energy and motivation.pmc.ncbi.nlm.nih

Broader Green Space Benefits

Systematic reviews encompassing 12 studies demonstrate that green space exposure
consistently reduces symptoms across multiple domains relevant to psychosis. The
effect sizes are clinically meaningful:pmc.ncbi.nlm.nih

¢ Anxiety reduction: Effect sizes ranging from d =-0.70to0 -2.42
¢ Depression improvement: Effect sizes fromd =-0.97to -1.70
¢ Psychotic symptom reduction: Effect size of d =-0.94pmc.ncbi.nlm.nih

Meta-analytic evidence from 59 studies confirms that green space exposure provides
broad psychiatric benefits, with schizophrenia showing particularly strong protective
effects (OR =0.74, 95% CI: 0.67-0.82).pmc.ncbi.nlm.nih

Neurobiological Mechanisms of Nature's Benefits
Stress Response System Modulation

Nature exposure works through multiple neurobiological pathways to improve mental
health outcomes. Forest bathing interventions demonstrate measurable effects on stress
physiology, including:

o Reduced cortisol levels: Significant decreases in the primary stress hormone
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« Decreased sympathetic nervous system activity: Lower fight-or-flight response
activation

¢ Increased parasympathetic activity: Enhanced rest-and-digest system
functionpmc.ncbi.nlm.nih+1

These physiological changes create an optimal neurobiological environment for reducing
psychotic symptom severity and supporting recovery processes.

Anti-inflammatory and Antioxidant Effects

Forest exposure produces significant reductions in inflammatory markers that are
typically elevated in psychosis. Research demonstrates decreased levels of:

¢ Interleukin-6: A key inflammatory cytokine involved in neuroinflammation

¢ Glutathione peroxidase: Involved in oxidative stress responses

o Malondialdehyde: A marker of oxidative damagepmc.ncbi.nlm.nih

The terpenes released by trees appear to play a crucialrole in these benefits. These
natural compounds possess antioxidant, anti-inflammatory, anti-cancer, and
neuroprotective properties that may be developed as novel therapeutic agents for
neurodegenerative and psychiatric conditions.pmc.ncbi.nlm.nih

Attention Restoration and Cognitive Benefits

Nature exposure provides cognitive restoration through mechanisms described by
Attention Restoration Theory. Natural environments offer four key restorative elements
particularly beneficial for people with psychotic disorders:

o Being away: Psychological distance from stressful environments

e Fascination: Effortless attention that allows directed attention to recover

¢ Extent: Environments rich enough to engage the mind

¢ Compatibility: Spaces that support intended activitiessquarely-copenhagen

This cognitive restoration is especially important for people with schizophrenia, who often
experience attention deficits and cognitive fatigue as core symptoms of their condition.

Environmental Toxins and Psychosis Risk

Air Pollution's Role in Symptom Exacerbation
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Recent large-scale studies reveal that air pollution exposure significantly increases
hospitalization risk for schizophrenia episodes. Analysis of over 800,000 patients in China
found that short-term increases in air pollution levels between neighboring days were
associated with:

e PM2.5increases: 1.36% increased hospitalization risk per interquartile range
increase

¢« Nitrogen dioxide: 4.32% increased hospitalization risk
e Sulfur dioxide: 2.35% increased hospitalization riskjamanetwork

Particularly concerning is that sustained air pollution increases lasting several days
were associated with even higher risks, suggesting cumulative toxic effects on brain

function.jamanetwork

Childhood Air Pollution Exposure

Long-term childhood exposure to air pollution shows even more dramatic effects on
psychosis risk. Danish population studies spanning 1.7 million individuals found that
childhood exposure to nitrogen dioxide and nitrogen oxides was associated with
significantly increased schizophrenia risk in adulthood. The findings suggest that some
urban-rural differences in psychosis rates may be attributable to differential air pollution
exposure.thelancet

Vitamin D and Natural Light Exposure
The Vitamin D-Psychosis Connection

Vitamin D deficiency represents a critical link between nature deprivation and psychosis
risk. Meta-analyses consistently show that people with schizophrenia have significantly
lower vitamin D levels compared to healthy controls. The relationship appears
particularly strong during critical developmental periods:pmc.ncbi.nlm.nih+1

« Neonatal vitamin D deficiency: Associated with increased later schizophrenia risk

¢ Childhood deficiency: Children with lower vitamin D at age 9.8 years showed more
psychotic experiences at age 12.8 yearsmosaicdx

Sun Exposure Patterns

Research reveals a U-shaped relationship between sun exposure and psychotic
experiences, where both very low and very high sun exposure are associated with
increased positive psychotic symptoms. This suggests that moderate, regular sun
exposure may be optimal for mental health maintenance.pmc.ncbi.nlm.nih
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Clinical case reports document dramatic improvements in psychotic symptoms
following vitamin D supplementation in deficient individuals, with some patients
experiencing complete resolution of hallucinations and paranoia after achieving adequate
vitamin D levels.onlinelibrary.wiley+1

Therapeutic Applications in Clinical Settings
Therapeutic Gardens in Psychiatric Facilities

Purposefully designed therapeutic gardens are increasingly being integrated into
psychiatric hospitals and treatment centers. These spaces must be designed with specific
considerations for mental health populations:

+« Safety features: Rounded corners, secure boundaries, and visibility for staff
supervision

¢ Sensory elements: Plants that engage multiple senses safely

¢ Accessibility: Wheelchair-accessible paths and raised beds for all patients

o Therapeutic programming: Structured activities led by trained staffnhsforest+1
Horticultural Therapy Programs

Horticultural therapy shows particular promise for people with serious mentalillness.
Programs at psychiatric facilities demonstrate multiple benefits:

« Skill development: Patients learn practical horticultural skills that support
community reintegration

¢ Social connection: Group activities reduce isolation and build relationships
e Purpose and responsibility: Caring for plants provides meaningful daily structure

e Physical activity: Gentle exercise integrated into therapeutic
activitiesbcgreencare+1

A flagship program at Guild Lodge medium-secure hospital includes polytunnels, raised
beds, and aquaponic systems where patients can gain horticultural qualifications and
employment experience.nhsforest

Biophilic Design Principles

Biophilic design in psychiatric facilities goes beyond simple nature imagery to create
environments that fundamentally support healing. Key principles include:
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« Natural light optimization: Controlling and customizing lighting to reduce sensory
overload

e Organic forms: Using rounded, nature-inspired shapes in architecture and
furnishings

¢ Sound management: Incorporating natural acoustics while managing
overwhelming noise

¢ Prospect-refuge theory: Creating spaces where patients can observe surroundings
while feeling securehealthcaredesignmagazine+1

Modern psychiatric facilities like St. Elizabeths Hospital in Washington, D.C., have
incorporated evidence-based biophilic design principles to support healing and well-
being of both patients and staff.ldi.upenn

Clinical Implementation Strategies
Nature Prescription Programs

Healthcare providers can implement nature prescription programs that formally integrate
green space exposure into treatment plans:

« Dose specifications: Recommend specific durations and frequencies of nature
exposure

o Progressive programming: Start with brief indoor nature views and progress to
outdoor experiences

o Safety protocols: Ensure appropriate supervision and risk management

e Outcome monitoring: Track symptom changes and engagement
levelspubmed.ncbi.nlm.nih+1

Research suggests that even as little as 10 minutes of nature exposure can provide
measurable mental health benefits for adults with mental illness.liebertpub

Environmental Modifications
Clinical settings can incorporate immediate environmental enhancements:

e Nature views: Position patient rooms and common areas to maximize views of
green spaces

¢ Indoor plants: Strategically place vegetation in treatment areas

e Natural materials: Use wood, stone, and other organic materials in design
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¢ Water features: Include fountains or aquariums where appropriate and
safefrontiersin+1

Community-Based Interventions

Community green space access should be considered a public health priority for mental
illness prevention. Strategies include:

e Urban planning: Prioritize green space development in high-density areas

« Transportation access: Ensure public transit connections to parks and natural
areas

e Program partnerships: Collaborate with parks and recreation departments for
therapeutic programming

o Advocacy: Support policies that protect and expand urban green spacesnature+1
Challenges and Future Directions
Implementation Barriers
Several factors complicate nature-based interventions for people with psychosis:

¢ Safety concerns: Psychiatric symptoms may create risks in uncontrolled outdoor
environments

o« Cognitive limitations: Severe symptoms may impair ability to engage with nature
independently

e Seasonal constraints: Weather and daylight limitations affect year-round
programming

¢ Resource limitations: Rural areas may lack specialized psychiatric services
despite nature access

Research Priorities
Future studies should focus on:

¢ Dose-response relationships: Determining optimal duration, frequency, and
intensity of nature exposure

¢ Mechanism clarification: Understanding specific neurobiological pathways
involved
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¢ Personalization: Identifying which individuals benefit most from nature-based
interventions

¢ Long-term outcomes: Assessing sustained benefits of nature exposure programs
Technology Integration
Emerging approaches include:

« Virtual reality nature: For patients unable to access real outdoor spaces

¢ Smartphone apps: Tracking nature exposure and providing guided activities

« Telehealth nature sessions: Remote delivery of forest therapy and nature-based
interventions

e Wearable monitoring: Objective measurement of time spent in green
spacesmental.jmir

Conclusion

Nature exposure represents a fundamental yet underutilized therapeutic approach for
schizophrenia and psychotic disorders. The evidence demonstrates that natural
environments provide both protective effects against psychosis development and
significant therapeutic benefits for those already experiencing symptoms.

The mechanisms underlying these benefits are multifaceted and robust, including stress
hormone regulation, inflammatory reduction, cognitive restoration, and vitamin D
synthesis. The dose-response relationships are clear: greater access to green spaces
during childhood provides stronger protection against later psychosis, while regular nature
exposure in adulthood supports symptom management and recovery.

Urban living environments that lack green space access represent a significant
modifiable risk factor for psychosis. The 2.37-fold increased risk associated with urban
environments highlights the urgent need for urban planning that prioritizes nature access
and biophilic design principles in city development.

For clinical practice, nature-based interventions offer safe, cost-effective adjuncts to
conventional treatment that can improve both psychiatric symptoms and overall quality of
life. From forest bathing sessions to therapeutic gardens to biophilic facility design,
healthcare systems have multiple opportunities to harness nature's healing power.

The challenge now lies in systematic implementation of these findings into clinical
practice and public health policy. This includes training healthcare providers in nature
prescription, designing psychiatric facilities with biophilic principles, advocating for urban
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green space development, and ensuring equitable access to nature-based interventions
across all populations.

As urbanization continues to increase globally, with 66% of the world's population
expected to live in cities by 2050, the mental health implications of nature deprivation will
only intensify. Proactive integration of nature-based approaches into mental healthcare
systems represents both a critical public health imperative and a promising pathway
toward more holistic, effective treatment of schizophrenia and psychotic disorders.
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