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a b s t r a c t 

Background: Given the duration and intensity of the COVID-19 pandemic, with strict emphasis on social 

distancing, many individuals and families are experiencing social isolation. The need to explore effective 

strategies for health promotion and wellness is clear. 

Aim: The purpose of this report is to highlight evidence supporting the health benefits of nature-based 

therapeutics and to describe the exploratory and translational research agenda for a nurse-led program 

entitled RxPLORE TM : Prescribing Life Outdoors and Real Exploration. 

Methods: Integrative review of the current state of evidence for nature-based therapeutics and opera- 

tionalisation of a nature-based health promotion framework as the foundation of a PhD-DNP collaborative 

program of research. 

Discussion: Amidst the unfolding crisis of the COVID-19 pandemic, the value of nature-based therapeu- 

tics is becoming more widely recognised, as are layers of disparities in access to nature. A nurse-led 

team proposes a program of research outlining priorities for the translation of current evidence into prac- 

tice and for the investigation of gaps in the evidence base that will inform future recommendations for 

nature-based health promotion. The initial population of focus is children and families. 

Conclusion: Prescribing nature is a strategy to promote health and wellness throughout the lifespan. For 

all populations to experience the health-promoting benefits of nature, nurses engage community mem- 

bers and collaborate across sectors to advocate for equitable access to nature and environmental stew- 

ardship through conservation practices. 

© 2021 Australian College of Nursing Ltd. Published by Elsevier Ltd. 
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Summary of relevance 

Problem 

Many individuals and families are experiencing prolonged 

social isolation as COVID-19 social distancing and quarantine 
protocols continue. Furthermore, patterns of extended screen 

time and increasing sedentary behaviour increase the risk for 
obesity and associated cardiovascular conditions long-term 

following the pandemic. 
What is already known 

Nature-based health promotion is an evidence-based strategy 
to promote outdoor physical activity while enhancing health 

and wellness throughout the lifespan. 
What this paper adds 
This paper outlines a nurse-led research agenda to improve 
health and wellness through translation of current evidence 
on nature-based therapeutics and environmental steward- 
ship, advocacy for equitable access to nature, and investiga- 
tion of gaps in the evidence base to inform future recommen- 
dations for nature-based health promotion. 

. Introduction and background 

In recent years, young people have spent increasingly more 

ime indoors with extended screen time and less time outdoors, 

ecoming more disconnected from nature than previous gener- 

tions ( Larson et al., 2019 ). Reports indicate that sedentary be- 

aviours have increased since the pandemic began, raising con- 

erns for long-term risk of obesity and associated cardiovascu- 

ar conditions ( Guan et al., 2020 ; Parekh & Deierlein, 2020 ). One

romising, evidence-based intervention to mitigate this risk is 

ature-based health promotion; a growing evidence base supports 

he positive impact of nature contact on health and wellbeing 

 Hartig et al., 2014 ; Kotera et al., 2020 ; White et al., 2019 ). The pur-

ose of this report is to highlight evidence supporting the health 

enefits of nature-based therapeutics (NBT) and to describe the 

xploratory and translational research agenda for a nurse-led pro- 

ram entitled RxPLORE TM : Prescribing Life Outdoors and Real Ex- 

loration. 

. Community impact of COVID-19: Access to nature 

The COVID-19 pandemic has intensified the public health 

ilemmas of increasing rates of social isolation, sedentary be- 

aviour, and extended screen time, all of which negatively impact 

ealth and wellbeing ( Gao et al., 2020 ; Guan et al., 2020 ; Parekh &

eierlein, 2020 ; Rajkumar, 2020 ; Rundle et al., 2020 ). In addition, 

ates of post-traumatic stress disorder following pandemic quaran- 

ine parallel those of natural disasters; feelings of isolation, incon- 

istent information on infection control, and the financial strain of 

ncome loss represent a substantial societal burden ( Brooks et al., 

020 ; Hawryluck et al., 2004 ; Sprang & Silman, 2013 ). Although 

he full community impact and response to COVID-19 social dis- 

ancing continues to unfold, people across the world have turned 

o the outdoors with greater ardour than before amidst the un- 

olding pandemic, seeking release from mounting stress, tension, 

nd isolation ( Brode, 2020 ; Fullana et al., 2020 ; Nature Play WA 

nc, n.d. ). 

Many of those who are unaccustomed to outdoor recreation 

re looking for guidance and recommendations on how to plan 

ctivities, where to go, and how much time to spend for opti- 

al benefit ( Mandavilli, 2020 ; Outdoor, 2020 ). In response to in- 

reased numbers of visitors, some public and private nature pre- 

erves implemented temporary closure because of a lack of in- 

rastructure to ensure protection of natural resources while limit- 

ng social gatherings that could exacerbate local and regional out- 
120 
reaks ( National Park, 2020 ; Parks, 2020 ). As a result, the options

or exploring nature are limited to green space in close proximity 

o the home; for those living in urban multi-unit residential build- 

ngs without access to private green space, park closures become a 

atter of health equity, intensifying the burden of financial strain 

nd social isolation (Freeman & Eykelbosh, 2020). 

The COVID-19 pandemic has drawn attention to long-standing 

atterns of inequitable access to high-quality parks for low-income 

eighbourhoods and communities of colour ( Burrowes, 2020 ; 

cKenzie, Moody, Carlson, Lopez, & Elder, 2013 ; Walker, 2020 ). 

elative to affluent neighbourhoods with more amenities, 

esource-poor neighbourhoods face significant barriers to park 

se: crime-related concerns for personal safety, lack of resources, 

nd inadequate programs designed for family use ( Han, Cohen, 

erose, Li, & Williamson, 2018 ; Ngom, Gosselin, & Blais, 2016 ; 

efcik et al., 2019 ; Yoon, & Lee, 2019 ). Developing accessible, high- 

uality, nature-rich recreation areas for all members of society 

epresents an urban planning strategy with the potential for a 

ignificant return on investment, given the evidence supporting 

he health benefits from nature contact at the individual and 

he population levels ( Beyer et al., 2014 ; Kotera et al., 2020 ;

hite et al., 2019 ). 

. Health benefits of nature-based therapeutics 

Nature-based therapeutics (NBT) involve intentionally guided 

nteractions between humans and nature (landscapes and wildlife) 

esigned to promote favourable health outcomes ( University of 

innesota Landscape Arboretum, 2019 ). Recognition of the heal- 

ng properties of nature is not new; late 19th century providers 

ecommended contact with nature, and NBT became popular in 

hild health programming in the early 20th century ( Crnic & 

ondo, 2019 ). 

Based on theoretical models of attention restoration and stress 

eduction, studies confirm subjective benefits of contact with na- 

ure along the mind-body continuum, resulting in improved mood, 

elf-esteem, cognition, attention, memory, and reduced stress 

 Bloomfield, 2017 ; Bratman, Hamilton, & Daily, 2012 ; Cox et al., 

017 ; Lackey et al., 2019 ; Ohly et al., 2016 ; Tillman, Tobin, Avison,

 Gilliland, 2018 ). Evidence suggests that physical activity in out- 

oor natural environments may lead to additional health benefits, 

ncluding reductions in obesity, asthma, myopia, and vitamin D de- 

ciency ( McCurdy et al., 2010 ). 

When families explore nature together, they report increased 

atterns of social cohesion and support, as indicated in a landmark 

ystematic review ( Hartig, 2014 ). Social cohesion yields protective 

ffects, building resilience and coping as an insulating buffer to 

tressors beyond the family’s locus of control ( Hordyk et al., 2015 ; 

eters et al., 2010 ). Additional benefits of contact with nature in- 

lude enhanced environmental stewardship values and behaviours 

ver time ( Asah et al., 2018 ; Australian Children’s Education and 

are Quality Authority, 2020 ; Barton & Pretty, 2010 ; Huff Sisson & 

ash, 2017 ; Keniger et al., 2013 ; Rosa & Collado, 2020; Soga et al.,

016 ). With a broad range of health benefits and few (if any) re- 

orted side effects, NBT appears to be a low-cost, nonpharmaceu- 

ical intervention that warrants further exploration. 

. NBT research agenda: Development of RxPLORE 

TM 

A PhD-prepared public health nurse and a DNP-prepared family 

urse practitioner have developed a collaborative research agenda, 

xPLORE TM : Prescribing Life Outdoors and Real Exploration. The vi- 

ion of this team is getting back to nature . Extending this vision, 

he team’s mission is to equip individuals, families, and commu- 

ities to spend more of their daily life outdoors, engaged in ex- 

loration and stewardship of the physical and social environment 
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Fig. 1. Nature-based health promotion: conceptual framework ( Hansen-Ketchum, Marck, & Reutter, 2009 ). Reprinted with permission from John Wiley and Sons. 
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round them. To fulfil this vision and mission, the team is fo- 

used on exploratory research to generate new evidence regard- 

ng NBT while translating current evidence into practice, in align- 

ent with models of DNP-PhD collaboration (Courtney & Neiheisel, 

016; Trautman, Idzik, Hammersla, & Rosseter, 2018 ). 

A conceptual framework for nature-based health promotion 

 Fig. 1 ) illustrates the value of co-creating human and environmen- 

al health, “promoting ecologically sound relationships between all 

pecies” with clear implications and recommendations for nursing 

nd interprofessional research ( Hansen-Ketchum, Marck, & Reutter, 

009 , p. 1531). This framework reinforces the reciprocal balance 

etween humans and the environment: to experience the health- 

romoting benefits of nature, members of society must commit 

o restoring the environment through consistent stewardship prac- 

ices. The interdependence of humans and the environment cannot 

e overstated; sustainable interventions reflect wholeness and re- 

ult from the integration of focal practices , which are intentional, 

indful action steps that people take each day to support their 

onnections with each other and with nature, all aiming towards 

estoration (Borgmann, 1984, as cited in Hansen-Ketchum et al., 

009 , p. 1531). The pathway to wholeness and sustainability, as 

osited by the framework authors, is through developing indi- 

idual and collective ecological sensibilities by which we care for 

he human soul and the heart of the environment. Focal practices 

orge these ecological sensibilities, leading to authentic engagement 

nd engendering a moral commitment to the health of people and 

he health of the environment (Higgs, 2005, as cited by Hansen- 

etchum et al., 2009 , p. 1531). 

The challenge of operationalising this framework led the au- 

hors to envision the RxPLORE TM program as a starting point for 

everaging intervention strategies to promote individual and col- 

ective ecological sensibilities. With the long-term goal of cham- 

ioning the restoration of human and environmental health, the 

eam aims to equip nurses with NBT best practices and a socio- 

cological lens to prescribe nature and advocate for all to reap the 

enefits of nature-based health promotion. With this approach, the 

urse-led team aims to conduct translational research to promote 

o

121 
he health benefits of nature contact, to promote environmental 

tewardship practices, and to co-create strategies to remove barri- 

rs limiting access to high-quality green space and nature, so that 

ll may experience those benefits firsthand. 

. Translational research priorities 

The priorities for translational research are focused on inte- 

rating current NBT evidence into practice and advancing equi- 

able access to nature. Recent research supports three promis- 

ng formats of NBT for health promotion among children and 

amilies: hiking, gardening, and camping ( Baklien, Ytterhus, & 

ongaardt, 2016 ; Harper, 2017 ; Kiernan, Gormley, & MacLachlan, 

004 ; Mitten, Overholt, Haynes, D’Amore, & Ady, 2018 ; Ryan- 

rause, 2018 ; White et al., 2018 ). Across the scope of practice, pro-

essional nurses focus on health teaching and motivational inter- 

iewing, whether their practice occurs in primary care, specialty 

are, or nonclinical settings. Every encounter with patients (indi- 

iduals, families, or communities) presents an opportunity to inte- 

rate current NBT evidence for health promotion. 

To facilitate the translation of evidence, the team will develop 

 nature discovery and restoration toolkit, infused with strate- 

ies for a range of therapeutic benefits designed to impact the 

ealth of children and families and the health of the environment 

hrough application of consistent stewardship practices. To design 

his toolkit, the nurse-led team will collaborate with ecologists, 

aster naturalists, master gardeners, and community members in 

ormative evaluation, field testing and iterative design. These col- 

aborative partnerships will facilitate the integration of evidence- 

nformed NBT principles with hands-on skills training, aiming to 

oster ecological sensibilities through focal restorative practices 

hat are relevant and sustainable over time. Evaluation of the na- 

ure discovery and restoration toolkit will involve examining which 

trategies work for whom, across which settings, and why—all in 

eeping with the tenets of implementation science ( Titler, 2018 ). 

he research team will use equitable evaluation methods, in collab- 

ration with stakeholders and community members, throughout all 
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hases of study design and the ongoing iterative review of the na- 

ure discovery and restoration toolkit ( Stern, Guckenburg, Persson, 

etrosino, & Poirier, 2019 ). Using the equitable evaluation frame- 

ork requires an examination of assumptions and reflective anal- 

sis throughout the research process, engaging stakeholders and 

nsuring the inclusion of diverse perspectives ( Center for Evalu- 

tion Innovation et al., 2017 ). This participatory process involves 

election of quantitative measures in addition to qualitative data 

ollection. At present, the primary quantitative outcomes of inter- 

st to measure the effectiveness of the toolkit include connect- 

dness with nature, health-related quality of life, and perceived 

tress. Final determinations of outcome measures will align with 

he priorities identified in the equitable evaluation process, which 

s presently in the formative stage of development. 

Another translational research priority is to partner with com- 

unities and stakeholders to increase awareness of disparities 

n access to nature and green space and to co-create strate- 

ies to increase equitable access to nature ( Casey et al., 2017 ; 

ennings, Baptiste, Jelks, & Skeete, 2017 ; Jennings, Larson, & Yun, 

016 ; Shanahan, Lin, Gaston, Bush, & Fuller, 2014 ; Stevenson et al., 

020 ). The team found an early partner in the local parks and 

ecreation department and nature preserve, willing to offer re- 

ources and open to collaborative planning. Additional partners in- 

lude the local urban planning department and local policymakers 

ho are vested in health promotion and matters of social and en- 

ironmental justice. 

Early community member partners include families from 

chools in the local school district, with whom the authors have 

 long-standing service-learning relationship. These schools are in 

ow-income neighbourhoods, and some have outdoor learning gar- 

ens and centres at varying stages of sustainability and community 

wnership. The team is also aiming to partner with faith-based 

nd nonprofit organisations to reach other families who have lim- 

ted access to high-quality nature and green spaces. The intent is 

o co-create the advocacy and policy agenda for changes that are 

eaningful for the community. Resources to support this work in- 

lude Urban Institute guidelines focused on the use of park funding 

o close gaps in equity ( Eldridge, Burrowes, & Spauster, 2019 ). 

. Exploratory research priorities 

The priorities of exploratory research are to investigate current 

aps in the NBT evidence base and to examine promising biomark- 

rs for evaluation of NBT efficacy to influence health indicators, 

articularly in children and families. Much of the evidence on the 

ealth benefits of NBT is limited to cross-sectional and observa- 

ional study designs with an inconsistent protocol, lack of time 

oints to establish causality, and limited objective measurement 

 Hartig et al., 2014 ). The need for further research is a frequent

nding in the scientific literature describing the benefits of contact 

ith nature. Priorities for exploratory research are the identifica- 

ion of distinct features of effective NBT, objective measurement of 

he health response, and clarification of the dose-response effect. 

Recent systematic and state-of-the-art reviews on the benefits 

f NBT emphasise the need for a longitudinal study design; a more 

iverse population in terms of race, ethnicity, identity, and socioe- 

onomic status; and objective outcome measures ( Hansen et al., 

017 ; Lackey et al., 2019 ; Tillman et al., 2018 ). For this reason, ini-

ial exploratory research will focus on the efficacy of NBT to influ- 

nce vital signs (blood pressure, heart rate, respiratory rate) and 

ther health indicators (cortisol and immune function) of children 

nd families in a low-income, racially/ethnically diverse school 

ommunity. The nurse-led team will collaborate with community 

artners to co-create the intervention design to optimise the ac- 

eptability and relevance. 
122 
To build the evidence base for the impact of nature contact on 

bjective health indicators, it is important to design replicable in- 

ervention studies that include promising biomarkers in the NBT 

iterature: blood pressure, heart rate, and cortisol. Furthermore, re- 

ent pioneering research has led a cadre of multidisciplinary re- 

earchers to call for investigation of the role of the microbiome in 

onferring NBT-related physical health benefits, particularly regard- 

ng immune function ( Frumkin et al., 2017 ). Collective evidence 

n animal models indicates that exposure to biodiverse environ- 

ents enhances the composition of the microbiome favourably; 

he changes result in improved health through reduced anxiety 

nd greater innate immunity in mice (Liddicoat et al., 2020; Zhou 

t al., 2016). 

The skin microbiome has significance, both as a protective bar- 

ier and an active interface with the environment; the depth and 

alance of microbial diversity on the skin is thus a direct reflec- 

ion of the biodiversity in the physical environment ( Prescott et al., 

017 ). Skin and gut microbiota strengthen innate immunity and 

hereby live in symbiosis with the host; as such, it is proposed that 

anipulating the microbiome of the skin and gut through biodi- 

erse environmental exposure may be a promising treatment op- 

ion for a range of immune-mediated diseases that emerge in con- 

itions of dysbiosis ( Coates et al., 2019 ; Forbes et al., 2016 ). Resolv-

ng these conditions yields improvement in symptoms. For these 

easons, the exploratory research agenda includes an investigation 

f the efficacy and dose-response patterns of NBT, particularly in 

arly childhood, to influence the skin microbiome. 

. Conclusion 

Nature-based therapeutics represent an integrative modality 

ith growing evidence to support health and wellness at a time 

hen society faces a multitude of existential public health threats. 

 nurse-led team has collaborated to develop a program outlin- 

ng translational research priorities (practice integration of current 

BT evidence to advance the health of families, the health of the 

nvironment, and equitable access to nature for all people) and ex- 

loratory research priorities (investigation of gaps in the evidence 

ase to inform future recommendations for nature-based health 

romotion). The implementation of this program of research will 

romote access to nature, support health promotion, and instil 

rinciples of conservation and environmental stewardship among 

hildren and families. 

uthorship contribution statement 

Gina Alexander : Conceptualisation, Methodology, Writing –

riginal draft preparation and revisions. Vicki Brooks : Conceptu- 

lisation, Methodology, Writing – Reviewing and editing. 

unding 

The authors do not have any funding sources or financial assis- 

ance. 

thical statement 

This manuscript consists of an integrative review of the liter- 

ture and description of a nurse-led research agenda. An ethical 

tatement is not applicable for this manuscript. 

onflicts of interest 

The authors have no conflicts of interest to report for this 

anuscript. 



G.K. Alexander and V. Brooks Collegian 29 (2022) 119–124 

A

t

t

t

r

u

t

W

A

R

A  

A

B  

B  

B  

B

B  

B

B  

B

C  

C

C  

C  

C

E

F  

F  

F

G  

G  

H  

H  

H

H

H  

H  

H  

H

J  

J

K  

K

K

L  

L  

M

M  

M  

M  

N

N

N  

O  

O

P  

P

P  

P  
cknowledgements 

The authors would like to acknowledge the support and dedica- 

ion of the Cross Timbers Master Naturalist program, trainers, and 

he fellow members of the 2020 cohort. We are very thankful for 

he opportunity to gain skills in “conservation, preservation, and 

estoration of our natural resources, and promoting ecological ed- 

cation for all” (Texas Master Naturalist Inc., Cross Timbers Chap- 

er, n.d.). Texas Master Naturalist Inc., Cross Timbers Chapter. (n.d.). 

elcome to the Cross Timbers! What is a Texas Master Naturalist? 

vailable from legacy.ctmn.org. (Accessed 18 March 2021). 

eferences 

sah, S. T. , Bengston, D. N. , Westphal, L. M. , & Gowan, C. H. (2018). Mechanisms of

children’s exposure to nature: predicting adulthood environmental citizenship 
and commitment to nature-based activities. Environment and Behavior, 50 (7), 

807–836 . 

ustralian Children’s Education and Care Quality Authority. (2020). Guide to the na- 
tional quality framework . Sydney, Australia: ACECQA Available from https://www. 

acecqa.gov.au/sites/default/files/2020- 09/Guide- to- the- NQF- September- 2020. 
pdf . 

aklien, B. , Ytterhus, B. , & Bongaardt, R. (2016). When everyday life becomes a
storm on the horizon: families’ experiences of good mental health while hik- 

ing in nature. Anthropology & Medicine, 23 (1), 42–53 . 

arton, J. , & Pretty, J. (2010). What is the best dose of nature and green exercise
for improving mental health? A multi-study analysis. Environmental Science & 

Technology, 44 , 3947–3955 . 
eyer, K. M. , Kaltenbach, A. , Szabo, A. , Bogar, S. , Nieto, F. J. , & Malecki, K. M. (2014).

Exposure to neighborhood green space and mental health: evidence from the 
survey of the health of Wisconsin. International Journal of Environmental Re- 

search and Public Health, 11 (3), 3453–3472 . 
loomfield, D. (2017). What makes nature-based interventions for mental health 

successful? British Journal of Psychology International, 14 (4), 82–85 . 

ratman, G. N. , Hamilton, J. P. , & Daily, G. C. (2012). The impacts of nature expe-
rience on human cognitive function and mental health. Annals of the New York 

Academy of Sciences, 1249 (1), 118–136 . 
rode, N. (2020). Americans are going outdoors to fight COVID-19 

cabin fever. Civic Science . Available from https://civicscience.com/ 
how- americans- are- fighting- cabin- fever/ . 

rooks, S. K. , Webster, R. K. , Smith, L. E. , Woodland, L. , Wessely, S. , Greenberg, N. ,

et al. (2020). The psychological impact of quarantine and how to reduce it: 
rapid review of the evidence. The Lancet, 395 (10227), 912–920 . 

urrowes, K. (2020). Is COVID-19 uncovering park inequities? Avail- 
able from: https://www.nrpa.org/parks-recreation-magazine/2020/may/ 

is- covid- 19- uncovering- park- inequities/ . (Accessed 18 March 2021). 
asey, J. A. , James, P. , Cushing, L. , Jesdale, B. M. , & Morello-Frosch, R. (2017). Race,

ethnicity, income concentration and 10-year change in urban greenness in the 

United States. International Journal of Environmental Research and Public Health, 
14 (12), 1546 . 

enter for Evaluation Innovation, Institute for Foundation and Donor Learn- 
ing, Dorothy A Johnson Center for Philanthropy, & Luminare Group. (2017). 

Equitable evaluation framing paper Available from www.equitableeval.org/s/ 
Equitable- Evaluation- Framework- Framing- Paper _ 200904.pdf . 

oates, M., Lee, M. J., Norton, D., & MacLeod, A. S. (2019). The skin and intestinal

microbiota and their specific innate immune systems. Frontiers in Immunology, 
10 (2950), 1–11. https://doi.org/10.3389/fimmu.2019.02950 . 

ox, D. , Shanahan, D. , Hudson, H. , Fuller, R. , Anderson, K. , Hancock, S. , & Gas-
ton, K. (2017). Doses of nearby nature simultaneously associated with multiple 

health benefits. International Journal of Environmental Research and Public Health, 
14 (2), 172 . 

rnic, M., & Kondo, M. C. (2019). Nature Rx: Reemergence of pediatric nature- 

based therapeutic programs from the late 19th and early 20th centuries. Amer- 
ican Journal of Public Health, 109 , 1371–1378. https://doi.org/10.2105/AJPH.2019. 

305204 . 
ldridge, M., Burrowes, K., & Spauster, P. (2019). Investing in equitable urban 

park systems: emerging funding strategies and tools. Available from: https: 
//www.urban.org/research/publication/investing- equitable- urban- park- systems/ 

view/full _ report . (Accessed 18 March 2021). 

orbes, J. D. , Van Domselaar, G. , & Bernstein, C. N. (2016). The gut microbiota in
immune-mediated inflammatory diseases. Frontiers in Microbiology, 7 , 1081 . 

rumkin, H. , Bratman, G. N. , Breslow, S. J. , Cochran, B. , Kahn Jr, P. H. , Lawler, J. J. ,
et al. (2017). Nature contact and human health: a research agenda. Environmen- 

tal Health Perspectives, 125 (7), Article 075001 . 
ullana, M. A., Hidalgo-Mazzei, D., Vieta, E., & Radua, J. (2020). Coping behaviors 

associated with decreased anxiety and depressive symptoms during the COVID- 
19 pandemic and lockdown. Journal of Affective Disorders, 275 , 80–81. https:// 

doi.org/10.1016/j.jad.2020.06.027 . 

ao, J., Zheng, P., Jia, Y., Chen, H., Mao, Y., Chen, S., et al. (2020). Mental health
problems and social media exposure during COVID-19 outbreak. PLOS One, 15 (4), 

Article e0231924. https://doi.org/10.1371/journal.pone.0231924 . 
uan, H. , Okely, A. D. , Aguilar-Farias, N. , del Pozo Cruz, B. , Draper, C. E. , El Ham-

douchi, A. , et al. (2020). Promoting healthy movement behaviours among chil- 
123 
dren during the COVID-19 pandemic. The Lancet Child & Adolescent Health, 4 (6), 
416–418 . 

an, B. , Cohen, D. A. , Derose, K. P. , Li, J. , & Williamson, S. (2018). Violent crime
and park use in low-income urban neighborhoods. American Journal of Preven- 

tive Medicine, 54 (3), 352–358 . 
ansen, M. M. , Jones, R. , & Tocchini, K. (2017). Shinrin-yoku (forest bathing) and

nature therapy: a state-of-the-art review. International Journal of Environmental 
Research and Public Health, 14 (8), 851 . 

ansen-Ketchum, P. , Marck, P. , & Reutter, L. (2009). Engaging with nature to pro- 

mote health: new directions for nursing research. Journal of Advanced Nursing, 
65 (7), 1527–1538 . 

arper, N. J. (2017). Wilderness therapy, therapeutic camping and adventure edu- 
cation in child and youth care literature: a scoping review. Children and Youth 

Services Review, 83 , 68–79 . 
artig, T. , Mitchell, R. , De Vries, S. , & Frumkin, H. (2014). Nature and health. Annual

Review of Public Health, 35 , 207–228 . 

awryluck, L. , Gold, W. L. , Robinson, S. , Pogorski, S. , Galea, S. , & Styra, R. (2004).
SARS control and psychological effects of quarantine, Toronto, Canada. Emerging 

Infectious Diseases, 10 (7), 1206 . 
ordyk, S. R. , Hanley, J. , & Richard, É. (2015). "Nature is there; it’s free": urban

greenspace and the social determinants of health of immigrant families. Health 
& Place, 34 , 74–82 . 

uff Sisson, J. , & Lash, M. (2017). Outdoor learning experiences connecting children 

to nature: perspectives from Australia and the United States. YC Young Children, 
72 (4), 8–16 . 

ennings, V. , Baptiste, A. K. , Jelks, O. , & Skeete, R. (2017). Urban green space and
the pursuit of health equity in parts of the United States. International Journal 

of Environmental Research and Public Health, 14 (11), 1432 . 
ennings, V. , Larson, L. , & Yun, J. (2016). Advancing sustainability through urban 

green space: cultural ecosystem services, equity, and social determinants of 

health. International Journal of Environmental Research and Public Health, 13 (2), 
196 . 

eniger, L. E. , Gaston, K. J. , Irvine, K. N. , & Fuller, R. A. (2013). What are the benefits
of interacting with nature? International Journal of Environmental Research and 

Public Health, 10 (3), 913–935 . 
iernan, G. , Gormley, M. , & MacLachlan, M. (2004). Outcomes associated with par- 

ticipation in a therapeutic recreation camping programme for children from 

15 European countries: Data from the ‘Barretstown Studies’. Social Science & 

Medicine, 59 (5), 903–913 . 

otera, Y., Richardson, M., & Sheffield, D. (2020). Effects of Shinrin-yoku (forest 
bathing) and nature therapy on mental health: a systematic review and meta- 

analysis. International Journal of Mental Health and Addiction , 1–25. https://doi. 
org/10.1007/s11469- 020- 00363- 4 . 

ackey, N. Q. , Tysor, D. A. , McNay, G. D. , Joyner, L. , Baker, K. H. , & Hodge, C. (2019).

Mental health benefits of nature-based recreation: a systematic review. Annals 
of Leisure Research , 1–15 . 

arson, L. R. , Szczytko, R. , Bowers, E. P. , Stephens, L. E. , Stevenson, K. T. , et al. (2019).
Outdoor time, screen time, and connection to nature: troubling trends among 

rural youth? Environment and Behavior, 51 (8), 966–991 . 
andavilli, A. (2020). Wondering about social distancing? . New York Times 

Available from https://www.nytimes.com/2020/03/16/smarter-living/ 
coronavirus- social- distancing.html . 

cCurdy, L. E. , Winterbottom, K. E. , Mehta, S. S. , & Roberts, J. R. (2010). Using nature

and outdoor activity to improve children’s health. Current Problems in Pediatric 
and Adolescent Health Care, 40 (5), 102–117 . 

cKenzie, T. L. , Moody, J. S. , Carlson, J. A. , Lopez, N. V. , & Elder, J. P. (2013). Neigh-
borhood income matters: disparities in community recreation facilities, ameni- 

ties, and programs. Journal of Park and Recreation Administration, 31 (4), 12 . 
itten, D. , Overholt, J. R. , Haynes, F. I. , D’Amore, C. C. , & Ady, J. C. (2018). Hiking:

a low-cost, accessible intervention to promote health benefits. American Journal 

of Lifestyle Medicine, 12 (4), 302–310 . 
ational Park Service. (2020). NPS public health update. Available from: https: 

//www.nps.gov/aboutus/news/public- health- update.htm . (Accessed 18 March 
2021). 

ature Play WA Inc. (n.d.). COVID-19 Self isolation resources for fami- 
lies. Available from: https://www.natureplaywa.org.au/resources/for-families/ 

coronavirus- covid19- resources 

gom, R. , Gosselin, P. , & Blais, C. (2016). Reduction of disparities in access to green
spaces: their geographic insertion and recreational functions matter. Applied Ge- 

ography, 66 , 35–51 . 
hly, H. , White, M. P. , Wheeler, B. W. , Bethel, A. , Ukoumunne, O. C. , Nikolaou, V. ,

& Garside, R. (2016). Attention restoration theory: a systematic review of the 
attention restoration potential of exposure to natural environments. Journal of 

Toxicology and Environmental Health, 19 (7), 305–343 Part B . 

utdoor Alliance. (2020). How to get outside (during a pandemic). 
Available from: https://www.outdooralliance.org/blog/2020/3/24/ 

how- to- get- outside- during- a- pandemic . (Accessed 18 March 2021). 
arekh, N. , & Deierlein, A. L. (2020). Health behaviours during the coronavirus dis-

ease 2019 pandemic: implications for obesity. Public Health Nutrition, 23 (17), 
1–5 . 

arks Australia. (2020). Parks Australia temporary closures extended. Available from: 

https://parksaustralia.gov.au/covid-19/ . (Accessed 18 March 2021). 
eters, K. , Elands, B. , & Buijs, A. (2010). Social interactions in urban parks: stimulat-

ing social cohesion? Urban Forestry & Urban Greening, 9 (2), 93–100 . 
rescott, S. L. , Larcombe, D. L. , Logan, A. C. , West, C. , Burks, W. , Caraballo, L. ,

et al. (2017). The skin microbiome: impact of modern environments on skin 

http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0001
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0001
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0001
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0001
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0001
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0001
https://www.acecqa.gov.au/sites/default/files/2020-09/Guide-to-the-NQF-September-2020.pdf
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0003
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0003
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0003
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0003
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0003
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0004
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0004
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0004
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0004
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0005
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0005
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0005
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0005
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0005
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0005
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0005
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0005
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0006
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0006
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0007
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0007
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0007
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0007
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0007
https://civicscience.com/how-americans-are-fighting-cabin-fever/
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0009
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0009
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0009
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0009
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0009
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0009
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0009
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0009
https://www.nrpa.org/parks-recreation-magazine/2020/may/is-covid-19-uncovering-park-inequities/
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0011
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0011
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0011
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0011
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0011
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0011
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0011
http://www.equitableeval.org/s/Equitable-Evaluation-Framework-Framing-Paper_200904.pdf
https://doi.org/10.3389/fimmu.2019.02950
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0014
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0014
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0014
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0014
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0014
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0014
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0014
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0014
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0014
https://doi.org/10.2105/AJPH.2019.305204
https://www.urban.org/research/publication/investing-equitable-urban-park-systems/view/full_report
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0017
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0017
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0017
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0017
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0017
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0018
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0018
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0018
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0018
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0018
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0018
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0018
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0018
https://doi.org/10.1016/j.jad.2020.06.027
https://doi.org/10.1371/journal.pone.0231924
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0021
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0021
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0021
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0021
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0021
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0021
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0021
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0021
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0021
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0022
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0022
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0022
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0022
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0022
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0022
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0022
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0023
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0023
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0023
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0023
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0023
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0024
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0024
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0024
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0024
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0024
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0025
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0025
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0026
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0026
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0026
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0026
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0026
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0026
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0027
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0027
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0027
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0027
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0027
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0027
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0027
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0027
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0028
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0028
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0028
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0028
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0028
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0029
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0029
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0029
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0029
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0030
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0030
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0030
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0030
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0030
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0030
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0031
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0031
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0031
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0031
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0031
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0032
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0032
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0032
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0032
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0032
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0032
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0033
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0033
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0033
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0033
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0033
https://doi.org/10.1007/s11469-020-00363-4
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0035
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0035
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0035
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0035
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0035
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0035
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0035
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0035
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0036
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0036
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0036
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0036
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0036
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0036
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0036
https://www.nytimes.com/2020/03/16/smarter-living/coronavirus-social-distancing.html
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0039
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0039
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0039
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0039
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0039
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0039
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0040
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0040
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0040
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0040
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0040
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0040
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0040
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0041
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0041
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0041
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0041
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0041
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0041
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0041
https://www.nps.gov/aboutus/news/public-health-update.htm
https://www.natureplaywa.org.au/resources/for-families/coronavirus-covid19-resources
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0044
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0044
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0044
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0044
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0044
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0046
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0046
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0046
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0046
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0046
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0046
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0046
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0046
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0046
https://www.outdooralliance.org/blog/2020/3/24/how-to-get-outside-during-a-pandemic
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0048
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0048
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0048
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0048
https://parksaustralia.gov.au/covid-19/
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0051
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0051
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0051
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0051
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0051
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0052
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0052
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0052
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0052
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0052
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0052
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0052
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0052


G.K. Alexander and V. Brooks Collegian 29 (2022) 119–124 

R

R  

R

S  

S  

S  

S

S

S  

T  

T

T  

U

W

W  

W  

Y

ecology, barrier integrity, and systemic immune programming. World Allergy Or- 
ganization Journal, 10 (1), 29 . 

ajkumar, R. P. (2020). COVID-19 and mental health: a review of the existing litera- 
ture. Asian Journal of Psychiatry, 52 , Article 102066. https://doi.org/10.1016/j.ajp. 

2020.102066 . 
undle, A. G., Park, Y., Herbstman, J. B., Kinsey, E. W., & Wang, Y. C. (2020). COVID-

19-related school closings and risk of weight gain among children. Obesity, 
28 (6), 1008–1009. https://doi.org/10.1002/oby.22813 . 

yan-Krause, P. (2018). Gardening: a path to development and health. Pediatric Nurs- 

ing, 44 (4), 191–201 . 
efcik, J. S., Kondo, M. C., Klusaritz, H., Sarantschin, E., Solomon, S., Roepke, A., et al.

(2019). Perceptions of nature and access to green space in four urban neighbor- 
hoods. International Journal of Environmental Research and Public Health, 16 (13), 

2313. https://doi.org/10.3390/ijerph16132313 . 
hanahan, D. F. , Lin, B. B. , Gaston, K. J. , Bush, R. , & Fuller, R. A. (2014). Socio-eco-

nomic inequalities in access to nature on public and private lands: a case study 

from Brisbane, Australia. Landscape and Urban Planning, 130 , 14–23 . 
oga, M., Gaston, K. J., Yamaura, Y., Kurisu, K., & Hanaki, K. (2016). Both direct and

vicarious experiences of nature affect children’s willingness to conserve biodi- 
versity. International Journal of Environmental Research and Public Health, 13 (6), 

529. https://doi.org/10.3390/ijerph13060529 . 
prang, G. , & Silman, M. (2013). Posttraumatic stress disorder in parents and youth 

after health-related disasters. Disaster Medicine and Public Health Preparedness, 

7 (1), 105–110 . 
tern, A., Guckenburg, S., Persson, H., Petrosino, A., & Poirier, J. (2019). 

Reflections on applying principles of equitable evaluation. Avail- 
able from: https://www.wested.org/wp-content/uploads/2019/07/ 

resource-reflections-on-applying-principles-of-equitable-evaluation.pdf . (Ac- 
cessed 18 March 2021). 
124 
tevenson, K. T. , Moore, R. , Cosco, N. , Floyd, M. F. , Sullivan, W. , Brink, L. , et al. (2020).
A national research agenda supporting green schoolyard development and eq- 

uitable access to nature. Elementa Science of the Anthropocene, 8 (1), 1–11 . 
illman, S. , Tobin, D. , Avison, W. , & Gilliland, J. (2018). Mental health benefits of

interactions with nature in children and teenagers: a systematic review. Journal 
of Epidemiology in Community Health, 72 , 958–966 . 

itler, M. G. (2018). Translation research in practice: an introduction. OJIN: The On- 
line Journal of Issues in Nursing, 23 (2) . 

rautman, D. E. , Idzik, S. , Hammersla, M. , & Rosseter, R. (2018). Advancing scholar-

ship through translational research: the role of PhD and DNP prepared nurses. 
Online Journal of Issues in Nursing, 23 (2) . 

niversity of Minnesota Landscape Arboretum. (2019). Nature-based therapeutics. 
Available from: https://www.arboretum.umn.edu/nbtabout.aspx . (Accessed 18 

March 2021). 
alker, A. (2020). In the coronavirus crisis, who gets to be outside?Vox 

Media. Available from: https://www.curbed.com/2020/3/27/21191714/ 

coronavirus- public- spaces- parks- hiking- trails . (Accessed 18 March 2021). 
hite, J. A. , Hagedorn, R. L. , Waterland, N. L. , Barr, M. L. , Famodu, O. A. , Root, A. E. ,

et al. (2018). Development of iGrow: a curriculum for youth/adult dyads to in- 
crease gardening skills, culinary competence, and family meal time for youths 

and their adult caregivers. International Journal of Environmental Research and 
Public Health, 15 (7), 1401 . 

hite, M. P., Alcock, I., Grellier, J., Wheeler, B. W., Hartig, T., Warber, S. L., et al.

(2019). Spending at least 120 minutes a week in nature is associated with 
good health and wellbeing. Scientific Reports, 9 (1), 1–11. https://doi.org/10.1038/ 

s41598- 019- 44097- 3 . 
oon, J. , & Lee, C. (2019). Neighborhood outdoor play of White and Non-White 

Hispanic children: cultural differences and environmental disparities. Landscape 
and Urban Planning, 187 , 11–22 . 

http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0052
https://doi.org/10.1016/j.ajp.2020.102066
https://doi.org/10.1002/oby.22813
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0056
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0056
https://doi.org/10.3390/ijerph16132313
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0058
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0058
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0058
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0058
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0058
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0058
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0058
https://doi.org/10.3390/ijerph13060529
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0060
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0060
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0060
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0060
https://www.wested.org/wp-content/uploads/2019/07/resource-reflections-on-applying-principles-of-equitable-evaluation.pdf
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0062
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0062
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0062
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0062
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0062
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0062
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0062
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0062
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0063
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0063
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0063
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0063
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0063
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0063
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0064
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0064
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0065
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0065
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0065
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0065
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0065
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0065
https://www.arboretum.umn.edu/nbtabout.aspx
https://www.curbed.com/2020/3/27/21191714/coronavirus-public-spaces-parks-hiking-trails
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0069
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0069
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0069
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0069
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0069
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0069
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0069
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0069
https://doi.org/10.1038/s41598-019-44097-3
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0071
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0071
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0071
http://refhub.elsevier.com/S1322-7696(21)00043-3/sbref0071

