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Alcohol

abuse high

Rates for alcohol :
abuse and :
alcoholism were !
found to be highest :
in men and in Native :
Americans, as
reported in a new :
government study. :

Percentage of Americans suffering from
alcohol abuse or alcoholism in their lifetime

Men [ 42
Women [ 19.5%

Native  RACE/ETHNICITY

American NG 43%
White E—— 34.1%
Hispanic G 21%
Black NG 20.6%
Asian |G 11.6%

SOURCE: American Medical Association AP
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SOURCE: THE AMERICAN PSYCHOLOGICAL ASSOCIATION

MORE THAN 8 IN 1 O AMERICANS
¥
M ' REPORT FEELING

IN THE LAST TWO WEEKS
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Percent of U.S. adults who reported stress caused
by the following topics

COVID-19 pandemic
T 78%
Health care

T 66%

Mass shootings
I 62%
Climate change
N, 5%
High suicide rates
I 51%
Immigration
I, 7%
Widespread sexual harassment
I 47 %
Opioid/heroin epidemic

I, 45%

3,409 U.S. adults surveyed Aug 4-26, 2020
Source: APA Stress in America 2020
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What Is Stressing America Out?
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“Deaths of despair” have skyrocketed for less-educated whites
Deaths by drugs, alcohol and sulcige per 100,000 white, non-Hispanic 50-54 year olds

Men with high school degree or less

Women with high s

hool degree or less

Men with &4-yr college degree or more

Women with &4-yr college degree or more

2000 2005 2010

Source: Anne Case and Angus Deaton, Brookings Papers
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Figure 2: U.S. National Health Expenditures as a Share of GDP,

1960-2021
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What has changed in the past few
decades that could be driving this?
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Socio-Ecological Framework

SOCIAL STRUCTURE, POLICY & SYSTEMS

|COMMUNWY

INSTITUTIONAL/ORGANIZATIONAL

INTERPERSONAL

INDIVIDUAL

/“AA“
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Jeju Olle Trail
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Average Time Spent with Media in the US,
2018-2022
hrs:mins per day among population

2018 2019 2020 2021 2022

Digital 6:20 6:49 7:50 757 8:02
—Moabile (nonvoice) 336 357 4:31 4:38 441
—Audio 0:59 1:07 1.08 1:13 1:.17
—5ocial netwarks 0:45 0:4&7 0:54 0:53 53
—\Video* 0:38 0:43 0:50 0:52 0:54
—Other 1:06 1:12 1:31 1:30 1:30
—Desktop/laptop 1:57 1:54 2:02 1:58 1:56
—Video® 0:23 0:23 024 0:24 024
—Audioc 0:07 0:07 0:07 0:07 .07
—Sacial networks 0:08 0:06 0:06 0:06 0:05
—Other 1:19 1:18 1:25 1:21 1:20
—Other connected devices 0:47 0:58 1.17 1:22 1:26
Ty 3:42 3:27 3:34 3:19 3:07
Radio*** 1:41 1:39 1:32 1:31 1:31
Print*** 0:21 0:19 0:19 0:19 0:18
—Newspapers 0:1z2 0:10 0:10 0:10 0:10
—Magazines Q09 Che 009 R s
Other traditional media 0:20 0:19 0:22 0:21 0:22
Total 12:24 12:53 15:58 1327 15:21

Note: ages 18+; time spent with eoch medium includes all time spant with that medium,
regardiess of multitasking, *excludes time spent with video wia social networks; *includes all
internet gctivities on desktop and laptop computers: ***excludes digital

Source: eMarkefer, Jan 2021

2E25T2 eMarketer | Insiderintalligence.com TEXAS A&M HEALTH SCIENCE CENTER
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Out of the Countryside, Into the City

Percent of U.S. citizens
living in urban locations
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Percent of U.S. citizens
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American Adults Report Spending Little Time Outside Each
Week

Over half of American adults report spending 5 hours or fewer outside in nature each
week. Over three-quarters spend 10 or fewer hours.

31%

30

25%

23%
20
13%
10
7%
2%
0 I
<2 hrs 3-5 hrs 6-10 hrs 11-20 hrs =21hrs Don't know

"In a typical week, when weather allows, about how many hours do you spend outside in nature?"
Adults 18+. N = 5,550. Source: NatureofAmericans.org
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Biophilia
Hypothesis

* “The innately emotional
affiliation of human beings to
other living organisms”

e E.O. Wilson 2001
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History of Center for Health & Nature
(CHN)

Center for Health & Nature Celebration and

Healing Design Presentation
Date: May 2, 2018




CHN Leadership

Kash, PhD, MBA, FACHE!

Co-Director

LEADING MEDICINE NATURE

Methalist |~ TEXAN® | B3 pea TH



What is Nature?
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Spectrum of nature contact

LARGE
SCALE

Spatial
Scale

OCCASIONAL RECURRING ROUTINE/ONGOING

Frequency
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* Dr. Howard Frumkin — Hagler Fellow with CHN
2022-2025




What parts of nature do we need?

©

TOUCH HEARING
SIGHT
)
FIVE

SENSES

TASTE SMELL

C
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Virtual Nature?
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www.nature.com/scientificreports

scientific reports

Effects of virtual reality v.
biophilic environments on pain
and distress in oncology patients:
a case-crossover pilot study

L. Ashley Verzwyvelt!, Ann McNamara?, Xiaohui Xu® & Renee Stubbins**

This pilot study aimed to determine if a biophilic Green Therapy or Virtual Reality environment can
decrease an oncology patient’s pain and distress while receiving chemotherapy. A case-crossover
pilot study was conducted in a comprehensive cancer infusion center. 33 participants with breast,
gynecologic, gastrointestinal, pancreatic and prostate cancers were all included in three rooms in
arandom order at different cycles: control room, Green Therapy room, and Virtual Reality room to
receive chemotherapy, respectively. Participants’ pain, distress, heart rate, blood pressure, and saliva
cortisol were measured before and after infusion in each room. No statistical significance differences
were shown in the changes of heart rate, systolic, or diastolic blood pressure, saliva cortisol, pain,

or distress before and after infusion between the control, Green Therapy, and Virtual Reality rooms.
However, more patients reported the experience as “fun” and “enjoyable” when they were in Green
Therapy or Virtual reality room as compared to in the control room. Additionally, since participating
inthe study, 14 patients reported spending at least 30 min or more outside in nature. In this study, we
found that patients’ heart rate, blood pressure, and self-reported distress levels were reduced after
each biophilic intervention although results are not statistically significant. The study also suggested
that biophilic interventions are safe and feasible and may compl 1t the standard of care for
oncology patients.

Oncology patients undergoing chemotherapy have a multitude of stressors impacting them during their infu-
sions. These may include travel to appointments, side effects from treatments, anxiety, pain, and distress. Chemo
therapy infusions can last up to eight hours and can be an emotionally daunting experience. Because these
patients are already dealing with the chronic conditions resulting from their cancer, they are at an increased risk
to experience distress compared to other patients. Moreover, 9 out of 10 oncology patients are on narcotics to
control their pain; and 50-70% state that their pain is uncontrolled, and fear pain over death'. However, patients
and providers are recognizing the value of safe complementary and alternative medicine (CAM) to control
both distress and pain; especially since the opioid epidemic has made obtaining pain medication a difficult
task”. Additionally, oncology patients often have unmet psychological concerns that can be difficult to assess’;
however, several cancer centers use a distress screening tool as a first step. The distress screening tool is given to
all new chemotherapy patients. Although we are proactively addressing both pain and distress in our oncology
patients, we utilized the opportunity to use nature to manage both of these chronic conditions using safe CAM,
specifically utilizing a biophilic Virtual Reality (VR) and Green Therapy (GT).

Virtual Reality allows users to experience computer-generated content and interact with it as they would
in a real physical environment*. While VR has been around for a few decades now, recent advances have seen
a resurgence in interest surrounding VR applications. The advantage of VR is that it enables users to interact
with virtual environments in a manner that may not be possible in the real world. VR can create a realistic sense
of “presence” within the computer-generated environment. The user is fully immersed in a three-dimensional
(3D) virtual world that can be modeled to evoke a sense of place, including natural features and systems (e.g.,
forests, oceans, lakes, mountains). The use of VR as a treatment is growing. Research has shown improvements

*Houston Methodist Hospital, Cancer Center, 6445 Main St., 24th Floor, Houston, TX 77030, USA. “Department
of Visualization, Texas A&M University, 3137 TAMU C108, College Station, TX 77840, USA. *Department of
Epidemiology and Biostatistics, Texas A&M University, 212 Adriance Lab Road, College Station, TX 77843,
USA. “Houston Methodist Hospital, Cancer Center Infusion, 6445 Main St., 21st Floor, Houston, TX 77030,
USA. ®email: restubbins@houstonmethodist.org

Scientific Reports |  (2021)11:20156 | https:/{doi.org/10.1038/541598-021-99763-2 natureportfolio

TEXAS A&M HEALTH SCIENCE CENTER

,T.), PUBLIC HEALTH



Hospital Patients

* Who viewed natural
signs through their
windows:

* Recovered faster
* Less time in hospital
* Less pain killers

* Less post-op
complications

* Urlich, 1984
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Effect of exposure to daylight on patients
Patients experienced less pain, stress, and use of pain
medication than patients who did not have exposure to
natural light

Hospital garden research
Preliminary evidence that hospital gardens can alleviate
stress in both patients and their families

Health care facility design research
Evidence that exposures to natural environments have a
positive effect on pain, stress, anxiety, blood pressure and
heart rate

C
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White et al., 2019
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High residential exposure to
green spaces is associated with
an 8% lower risk of all-cause

mortality (Gascon et al. 2016)




Benefits of nature on human health

* Reduced stress * Lower blood pressure

» Better sleep * Improved postoperative recovery

* |Improved mental health (reduced ¢ Improved birth outcomes
depression and anxiety) * Improved congestive heart failure

* Greater happiness, well-being  Improved child development

and life satisfaction
 Reduced aggression
* Reduced ADHD symptoms

* Increased prosocial behavior and
social connectedness

* Improved immune function

* Improved general health (adults,
children, cancer survivors)

* Improved pain control
* Reduced obesity

* Reduced diabetes

* Better eyesight

* Reduced mortality

Frumkin et al., 2017
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) NatureDose

# Download on the

@& App Store

GETITON
» Google Play Welcome to NatureDose
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Pathways linking nature to

health

Reducing harm
(mitigation)

For example,
reducing exposures to
environmental stressors
- air pollution, noise and

g heat
/
r Health and well-being
Restoring capacmes For example,
(restoration) . .
improved self-perceived
Greenspace > For example, s| health, higher birth weight,
attention restoration and lower BMI and lower risk
psychophysiological for depression and
stress recovery cardiovascular and all
7 ) cause mortality

n

Building capacities
(instoration)

For example,
encouraging physical
activity and facilitating
social cohesion

Markevych et al., 2017
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Reducing Harm

* Increasing green spaces in our urban areas has a direct
effect on improving the environment.

* Green spaces typically have lower air pollution levels
than other urban areas and may help remove harmful
particles from the air.

* Urban green space can also reduce the heat island effect
making cities cooler and increasing airspeed. Green
spaces can reduce noise levels by 5-10 dBs and supply
psychologically beneficial natural sounds.

* Green infrastructure can help reduce flooding during
hurricanes and other storm events.
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Hurricane Harvey, Houston, TX 2017
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Green Infrastructure

Native Landscaping
Deep-rooted native shrubs. forbs. and grasses
build soil structure and allow water to infiltrate
into the ground more easily than nonnatives.
Native plants are low maintenance, adapted
to Montana climate and rainfall patterns. and
resist local pests and disease.

Soil Amending
Along with native plantings, soils amended
with compost and sand may be needed to
facilitate infiltration. A rock trench can be
installed down the center of the swale.

/

sponge making it

Infiitration

Water infiltrated through bioswales helps
recharge groundwater. which supplies rivers
and streams with a slow. purified seep rather
than surges of polluted surface runoff from
roofs and other impervious areas.

T

Adapted from original illustration by Doug Adsmson

Strong Deep Roots

Native plants have a tremendous root architecture that
‘builds soil quality and increases organic matter content.
High organic matter content helps soil hold water like a

available for nourishing plants.
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An open fire hydrant at 1015t Street and First Avenue in East
Harlem provided a little relief on a very hot day this month.

By JOHN LELAND

*  On a Saturday in July, Octavia
ilones recalled the day in June
when the temperature hit 103 in
the South Bronx, and her entire
| neighborhood seemed to take ref-
uge in the spray from an open fire
ydrant, staying until a thunder-

{1 storm swept the heat away.
1t was that kind of summes, Ms.
'1 Jones said, when the weather
changed so suddenly that she de-
veloped a novel hack for manag-
ing the heat. “Every time we drive
| past a fire hydrant;” she said, ‘T
try to open the windows so the

| kids get wet”

. On this July afternoon, Ms.
| Jones, a Pentecostal minister, was
driving along 3 computer-
generated route — vindows
closed — as part of a “citizen sei-
entist” project to map the way
| heat pooled in certain sections of
| New York. Nine cars drove simul-

'DESIEE 208 FOR THE NEW YORK TDAES

o Measure Inequality,
Map the Trees in a City

an infrared thermometer 10
record surface temperatures on
the Upper West Side of Manhat-
tan, as well as in East Harlem and
the South Bronx. On the tree-can-
opied block of West 94th Street
near Central Park in Manhattan,
the sidewalk terperature was 84.

Plants and trees cool a neigh-
Borhood by providing shade, of
course, but also by @ process
called transpiration: As water
evaporates from the leaves, its
transformation into vapor con-
sumes heat from the atmosphere.

Just across town, at & treeless
lot for sanitation trucks on First
Avenue in East Harlem, the black-
top registered at 115degrees, afull
31 degrees hotter.

Sonal Jessel, a public health
specialist and the director of pol-
icy at We Act, an environmental
justice organization in Upper
‘Manhattan, often refers to the lot

when heat tours of

| taneously along routesin
! Upper Manhattan and the South
Bronx each bearing a sensor that
aeasurd air temperature and
fiaey CAce per second.
from the project, Awhich

i
Data

East Harlem, pointing out the
shortage of trees and green space
compared with the neighboring
Upper East Side. It was important
to see heat as a multiplier of other
haalth risk: factors, Ms. Jessel

Trees and Degrees

T

PUBLIC HEALTH

TEXAS A&M HEALTH SCIENCE CENTER



Health during exireme heat events
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artificial turf

Terrestrial radiation is invisible but can make a person feel very hot. 47C = 115F



Restoring Capacities

e Nature reduces stress and
improves attention.

* Nature may reset our attention
abilities — studies have examined
office workers and students who
have spent time in a natural
environment and this exposure
showed increased time on task
and attention to detail, as well as
improved cognitive functioning.

* Improvements in creative tasks
have also been demonstrated.
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Attention Restoration Theory

© ATTENTION RESTORATION THEORY (ART)

Restored attention

=
o ;
%2 Directed
g attention
< (start of
task) Directed ;
attention fatigue Effortless attention

Time

Kaplan S. The restorative benefits of nature: Toward an integrative framework. J Environ Psychol. 1995;15(3):169-82



Nature enhances creativity
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Building Capacities

Not only can nature restore us,
but it can also promote health by
encouraging physical activity and
improving relationships in our
communities.

Certain types of green space
including parks, walking and
hiking trails, and green

schoolyards have been found to
improve physical activity and
potentially increase its benefits.

Access to green spaces can
increase social cohesion, a
measure of neighbors knowing
and trusting each other.

PUBLIC HEALTH

TEXAS A&M HEALTH SCIENCE CENTER

T




Community Gardens

* People who garden
tend to eat more fruits
and vegetables

* Reduce exposure to
pesticides

* Increases physical
activity & reduces stress

* Increase property value
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70% Sedentary in T & S
Tampa compared [ S aREs
to 51%
sedentary in
Chicago
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China and Park Use

 We observed 75,000 people
in parks when the same
amount of observations in
Chicago yielded only 5,000
people s

* More than half of park users
were older adults compared -
to less than 10% in the US

Hong et al., 2015
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Forest Bathing and NK Cells

3 day, 2 night trip to the forest Trip to the City
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Increasing Acces
o Nafure
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150 miles of trails. 3,000 acres of greenspace. A $220 million public-private

partnership. One shared vision for parks that brings us closer to each other
and creates equitable access for all.
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Bayou-Greenways Phase 11

, * Focused on health
BAYOU GREENWAYS |

WHITE OAK BAYOU ;" k. eqUIty
VLTTE S el .
SO * \Who uses the trails?

| Gateway Sponsor

i ips 60 e Observations

oo B * Intercept Surveys
* Cell Phone Tracking
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Living Laboratory

Security cameras can be strategically located throughout the
rooftop garden to not only provide safety measures, but to also
broadcast a live feed of garden activity for patients who are not
able to physically use the garden.

W -Camera

Patients with critical health conditions can still feel involved
with what is going on in the garden by having the cameras
displayed on the screens in their rooms.

Houston Methodist can find unique ways to involve these
patients with special events throughout the year and the
holidays.

A

The cameras can also serve another significant purpose

by using infrared technology to scan the healing garden
throughout each day to monitor which parts of the garden are
being used the most or which areas are becoming too warm
for patients.

This data can provide useful information for future healing
gardens to show what specific features of the garden tends to
be successful and attract more patients.

This technology could be combined with other data collection
strategies to create a data base for recording how long users
are in the garden, which users are going where, and what
features are attracting them the most

Al | PUBLIC HEALTH
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ENERGIZED BY fresh avocados

* With an aim to make hope and
health accessible to everyone
around the world, our doctor-led
walking groups are a safe, fun, and
FREE place to get some steps, learn

* FOU nded by Dr_ David about health, and meet new
. friends. Join us by attending a walk
Sa bgl I near you, or let us help you start a

walking program with your local
doctors, medical students, or
health professionals.



Park Rx
America

Ask your doctor for a park prescription today!

| $190 billion |
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Social-Cognitive Theory

Cognitive Factors
(also called
“Personal Factors”)

+  Knowledge
+  Expectations
+  Attitudes

Determines
Human Behavior

Environmental Factors

Social norms
+  Access in community Behavioral Factors
+ Influence on others - Skills
(ability to change own - Practice
environment) «  Self-efficacy
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Maddock et al. BMC Psychology  (2022) 10:51
https://doi.org/10.1186/540359-022-00764-1

RESEARCH Open Access

e ®
Development and validation of self-efficacy &=
and intention measures for spending time
in nature

Jay E. Maddock'?", Courtney Suess®, Gregory N. Bratman?, Carissa Smock’, Debra Kellstedt®, Jeanette Gustat’,
Cynthia K. Perry® and Andrew T. Kaczynski®

BMC Psychology

Abstract

Purpose: The purpose of this study was to develop and evaluate the reliability and validity of self-efficacy and inten-
tions measures for time spent in nature (TSN). TSN is related to improvement in psychological well-being and health,
yet most American adults spend very little time in such settings. Theory-based interventions have been effective in
increasing physical activity, a related behavior, and may be one mechanism to increase TSN. Self-efficacy and inten-
tions have been shown to be strong predictors of health behaviors and are used across several theories. However,
scales to measure these factors have not yet been developed and are needed to facilitate effective interventions.
Methods: TSN self-efficacy and intentions scales were developed using a sequential nine-step procedure: identifica-
tion of the domain and item generation; content validity; pre-testing of questions; sampling and survey administra-
tion; itemn reduction; extraction of factors; tests of dimensionality; tests of reliability; and tests of validity. The 14-mem-
ber multidisciplinary, researcher and practitioner investigative team generated 50 unique items for self-efficacy and 24
unique items for intentions. After subjecting items to content validity and pre-testing, item sets were reduced to 21
assessing self-efficacy and nine assessing intentions. A nationwide sample of 2109 adult participants (49.7% female,
Mean Age =58.1; 59.8% White, 18.4% Hispanic, 13.3% Black) answered these items via an on-line survey.

Results: Using split-half measures, principal components analysis indicated a one-factor solution for both scales. The
factor structure was upheld in confirmatory factor analyses and had high internal consistency (a=.93 self-efficacy; .91
intentions). The scales were moderately correlated with each other (r=.56, p <.001) and were strongly related to TSN
with large effect sizes (eta® > 20).

Conclusions: The study resulted in reliable and valid self-efficacy (14 items) and intentions (8 items) scales that can
be used to develop future theory-based interventions to increase TSN and thereby improve population health.

Keywords: Social Cognitive Theory, Health promotion, Nature, United States

Introduction

Relationship of nature to health

A body of evidence from various disciplines has dem-

onstrated the myriad ways in which nature contact is

d with physical and mental health [1-3]. These

*Cortespondence: maddock@tamu.edu A S o . Ny
Department of Environmental and Occupational Health, School findings include investigations of visits to a variety of dif-
of Public Health, Texas A&M University, 1266 TAMU, College Station, TX ferent types of nature, from urban greenspace to large

77843, USA forests outside of city limits, residential and community
Fulllist of author information is available at the end of the article

40 Interational License, which
give appropriate credit to the
made. Thy r

articlea

©The Author(s) 2022. Open Access Ths aricl d under a Creative b
permits use, sharing, adaptation, distrioution and reproduction in any medium or format, as long
original authorts) and the source, provide a ink to the Creative Commons lcence,

othe included inthe artcles Creative Commons unle

i party material
o the material. If material is not
or exceeds the permi

the articls Creative C ce and your
youwill need to abtain permission directly from the copyrig
onsorg/licenses/by/4.0/. The Creative s Public Domain Dedi

) appiies to the data made availablein this aticle, unless otherwise stated

waiver creativeco
ina credit ine to the data
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Greenspace and Child PA

e 2006-2008 Bristol, UK

* 10-11 years with St e
accelerometers and GPS A—

 13% time outside, 2% in
greenspace

e 35% of MVPA while
outside

* 9% of boys MVPA and
6% of girls while in
greenspace Wheeler et al., 2010
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Older adults,
greenspace
& PA

Dalton et al., 2016
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: SOCIAL DISTANCING IN PUBLIC PARKS AND TRAILS

-~ - -~

Do not use parks or 3 /
trails if you are
exhibiting symptoms.

-

Share the trall and warn
other trall users of your
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Remaining Questions

* Mechanisms - why does it work?
* Dose needed & dose response
* Promoting equity

 And many more!
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Center for
Health & Nature

Symposium

SAVE THE DATE
Feb. 3,2023 | 9 a.m. — 3:30 p.m.

Annenberg Center, Bush Presidential Library

Texas A&M University

1002 George Bush Drive W., College Station, TX 77843
attend.houstonmethodist.org/event/CHN-Symposium

Health for All through Nature

KEYNOTE SPEAKER

Howard Frumkin

Senior Vice President, Trust for Public Land
Hagler Fellow, Texas A&M University
Professor Emeritus, University of Washington

The Center for Health & Nature is a partnership among Houston Methodist Hospital,
Texan by Nature, and Texas A&M Health. It is the only collaboration of a health
system, a conservation foundation, and a university to advance understanding of
nature as a health system. Our symposium convenes researchers, clinicians,
conservationists, advocates, and you, to share health and nature strategies across
disciplines — including health care, conservation, public health, architecture, and
many more. Our goal is to drive understanding, collaboration, and partnership.

Join us in our work to bring health to all through nature!

Scan QR code
to learn more
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