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inTRODUCTiOn

Several recent reviews have concluded that, while certainly not a panacea, exposure to nature and 
outdoor activities can improve mental health for at least some symptoms, causes, patients, and 
circumstances (1–6). They are particularly relevant for the psychological components of chronic 
disease syndrome, namely depression and dementia (7–9). Outdoor exercise plays a role, in addition 
to outdoor environments (10–12), but nature-based outdoor activities yield benefits additional to 
those of exercise alone (13–17). Outdoor therapies can also assist in overcoming some types of 
chronic pain (18). They are valuable at all ages, from children (19, 20) to seniors (21, 22), and for 
those with both minor and severe clinical symptoms (23). All of these have substantial economic 
implications (6, 24, 25).

Currently, however, outdoor therapies have limited deployment, especially in wealthy urban-
ized nations where they are most valuable. Government health agencies, and private health 
insurers, run educational and marketing campaigns, but these are for voluntary patient-funded 
activities. There are various school and youth adventure education programs (19, 20), but these 
are preventive rather than therapeutic. A few countries have trialed so-called green prescription 
programs (26), but too small and short to be effective. Some privately run programs may be more 
successful (27), but they are targeted to specific market sectors, unconnected with mainstream 
health care. None of these yet provide for routine diagnosis and prescription of outdoor therapies, 
for patients who present themselves at their general practitioners with mental health concerns. 
Here, therefore, we consider what additional research may be required to achieve this. There are 
both social and technical aspects.

The key social obstacle is that outdoor therapies are not yet perceived as mainstream medi-
cine. Even though the practical delivery of outdoor therapies is very similar to widely prescribed 
physiotherapies and psychotherapies, outdoor therapies are not yet available through publicly or 
insurance-funded medical diagnosis, prescription, and providers. They are offered principally by 
private providers, who are forced to adopt business and marketing models more closely aligned 
to discretionary activities such as the fashion and beauty industry. Historically, similar social 
obstacles were also faced, and overcome, by many other components of modern health-care 
systems. It takes time, institutional change, and technical information for them to become 
routine (1, 6).

Here, we focus on the technical obstacles and the research required to overcome them. Recent 
reviews agree that knowledge of the therapeutic links between nature exposure and mental health 
is currently only at proof-of-concept stage, and research is now required to elucidate dose– 
duration–response relationships (1, 4, 6). We endorse this view and propose two additional areas 
of research. The first additional area is to differentiate (a) patient symptoms and personality traits 
and (b) characteristics of therapies, to prescribe specific therapies that match particular patients and 
conditions. The second is to test the social levers needed to persuade individual patients to adopt and 
follow through with courses of outdoor therapies once prescribed.
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CHARACTERiSTiCS OF pATiEnTS AnD 
THERApiES

Research to date has shown that nature exposure can provide 
a wide range of mental health benefits, related to attention and 
cognition, memory, stress and anxiety, sleep, emotional stability, 
and self-perceived welfare or quality of life (1–9, 13, 15–17). As 
yet, however, there have been no systematic comparisons, cross-
testing different outdoor therapies for different mental health 
conditions. Individuals differ greatly in their psychological and 
physical capabilities and interests, for different outdoor activities. 
Some individuals may not be keen to try any outdoor therapies at 
all. Some patients and conditions may not respond to any outdoor 
therapies. For those patients and conditions that do respond, dif-
ferent types and intensities of outdoor therapies may prove more 
effective for different individuals and mental health conditions.

We propose, therefore, that we need to consider these dif-
ferences explicitly as we establish data on dose, duration, and 
response, so as to generate a portfolio or menu of outdoor 
therapies that can be matched to individual patients. Quantifying 
any individual’s mental health, so as to measure their responses 
to outdoor therapies, requires a suite of parameters. We can dif-
ferentiate patients on the basis of symptoms, personality traits or 
types, capabilities, and interests. These are analogous to factors 
such as patient body weight, allergies, and drug sensitivities in the 
use of pharmaceutical treatments, and are equally important. To 
take just one example, some individuals have sensation-seeking 
personalities (28), whereas others do not.

Previous research has included many types and intensities 
of nature exposure, ranging from views from a window (29) 
to adventure sports involving skill, thrill, and risk (30–33). We 
can differentiate therapies on the basis of: duration, repetition, 
and frequency; features of the natural environments concerned; 
patient activity, including type, degree of physical exercise, and 
degree of potential risk; and emotional components, such as 
thrill, fear, or joy (30–33).

Some of these correspond to dose and treatment regime in 
pharmaceutical therapies, whereas others are analogous to active 
agents. The former include: the length of each individual period 
spent outdoors; the time of day when it occurs; the number of 
occasions per day, week, month, or year; and the overall dura-
tion of the treatment regime. The latter include: the ecological, 
esthetic, and social characteristics of the natural setting where 
the outdoor activity takes place (34–36); and the type and char-
acteristics of the activity itself (32, 33). Activity characteristics 
include: physical exercise; strength and skill; risk and thrill; 
social interactions involved; instructor-led or self-paced; equip-
ment used and safety procedures followed; emotional setting 
and consequences; and social perception of the activity among 
the patients’ friends and families, peers, and the general public.

DiAGnOSiS, DESiGn, AnD 
iMpLEMEnTATiOn

Diagnostic tests, questions, and observations are needed to select, 
design, and prescribe specific outdoor therapies for individual 

patients. Since research to date is neither systematic nor com-
prehensive, an adaptive learning approach will be needed. This 
is acceptable, since the risks are low. Outdoor therapies involve 
multiple small doses over an extended period of treatment. 
Treatment regimes can easily be adjusted if adverse effects are 
detected, or if the dose proves too small to be effective. The 
primary positive therapeutic effects of outdoor therapies can 
be detected by individual patients and described to prescribing 
practitioners, during the course of the therapy. This contrasts 
with many other types of therapy, where the patient may only 
be able to detect negative side effects. If a practitioner prescribes 
an outdoor therapy regime that is too powerful for a particular 
patient, analogous to exceeding drug tolerance, then the patient 
simply will not have the physical capability to perform it.

As more people adopt organized, well-defined, and regular 
outdoor therapies, this will provide opportunities to conduct large-
scale longitudinal studies, evaluating outcomes for individuals 
with different personalities and prior mental health conditions. 
This applies whether those organized programs are prescribed or 
self-adopted (27). Participants could provide individual informa-
tion to an anonymized central repository, in return for compara-
tive information about their place in an overall population. This 
would gradually establish a data set for multivariate analysis, to 
identify the most effective treatments for patients with different 
symptoms and personality traits. Alternatively, meta-analyses of 
data sets published with more restricted studies may yield similar 
results.

Meanwhile, one option is to create a menu of outdoor thera-
pies as a basis for discussion between patient and practitioner, to 
allow for a voluntary selection. There are a number of considera-
tions. The first is safety: what can the patient be expected to do, 
without putting themselves at risk? For example, a person with 
cognitive impairment might not be able to navigate outdoors 
without assistance. Second, what is the patient’s physical skill 
and capability? For example, a person who is old, unfit, or 
overweight might be unable to complete a long outdoor hike, 
even at slow speed under easy conditions. Third, what are the 
patient’s prior skills? For example, a person might have prior 
expertise in photography, plant or animal identification, or a 
range of adventure recreation activities. Fourth, what does the 
patient know and enjoy about outdoor nature? In particular, do 
they prefer passive contemplation and observation, or active 
exercise?

The menu need not provide a perfect match between patient 
and therapy, because outdoor therapies are easily adjustable, with 
low risk of adverse effects. The limiting factor is neither diagnosis 
nor detailed design, but implementation: persuading patients 
to commence and persevere. We suggest that simply providing 
people with information about individual benefits is ineffective. 
More successful strategies seem to be those that package outdoor 
therapies as purchasable products. The most effective bundles 
include multiple social levers operating in parallel (27). Two 
levers are particularly powerful. The first is social justification, to 
allow individuals to enjoy spending time and funds on personal 
outdoor nature-based activities, without criticism from family or 
friends. The second is mutual peer support, to prevent relapses 
under competing pressures.
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Here, we suggest two more: an immediate emotional benefit 
and an irrecoverable investment. If participants feel happier after 
spending time in outdoor nature, they will find ways to do so 
more often. And if they have paid in advance for an experience 
or program, they are less likely to cancel. Commercial tourism 
products such as wildlife safaris, for example, satisfy both these 
criteria. Products offered by some enterprises also contribute 
directly to the well-being of impoverished communities and 
the conservation of threatened plant and animal species, adding 

the social altruism lever identified in previous research (27). In 
contrast to past public health initiatives relying on untargeted 
education, therefore, we suggest that designing and marketing 
highly targeted commercial programs may prove more effective. 
In slogan form: sell, do not tell.

AUTHOR COnTRiBUTiOnS

All authors contributed to research. RB wrote final text.

REFEREnCES

1. Frumkin H, Bratman GN, Breslow SJ, Cochran B, Kahn PH, Lawler JJ, et al. 
Nature contact and human health: a research agenda. Environ Health Perspect 
(2017) 125:075001. doi:10.1289/EHP1663 

2. Oh BS, Lee KJ, Zaslawski C, Yeung A, Rosenthal D, Larkey L, et al. Health 
and well-being benefits of spending time in forests: systematic review. Environ  
Health Prev Med (2017) 22:71. doi:10.1186/s12199-017-0677-9 

3. Walsh R. Lifestyle and mental health. Am Psychol (2011) 66:579–92. 
doi:10.1037/a0021769 

4. Shanahan DF, Bush R, Gaston KJ, Lin BB, Dean J, Barber E, et  al. Health 
benefits from nature experiences depend on dose. Sci Rep (2016) 6:28551. 
doi:10.1038/srep28551 

5. Seymour V. The human–nature relationship and its impact on health: a critical 
review. Front Publ Health (2016) 4:260. doi:10.3389/fpubh.2016.00260 

6. Buckley RC, Brough P. Nature, eco, and adventure therapies for mental 
health and chronic disease. Front Publ Health (2017) 5:220. doi:10.3389/
fpubh.2017.00220 

7. Frühauf A, Niedermeier M, Elliott LR, Ledochowski L, Marksteiner J, Kopp M.  
Acute effects of outdoor physical activity on affect and psychological well- 
being in depressed patients: a preliminary study. Ment Health Phys Activ 
(2016) 10:4–9. doi:10.1016/j.mhpa.2016.02.002 

8. Hendriks IH, van Vliet D, Gerritsen DL, Dröes RM. Nature and dementia: 
development of a person-centered approach. Int Psychoger (2016) 28:1455–70. 
doi:10.1017/S1041610216000612 

9. Zeisel J, Reisberg B, Whitehouse P, Woods R, Verheul A. Ecopsychosocial 
interventions in cognitive decline and dementia: a new terminology and 
a new paradigm. Am J Alzheimers Dis Other Demen (2016) 31:502–7. 
doi:10.1177/1533317516650806 

10. Harvey SB, Øverland S, Hatch SL, Wessely S, Mykletun A, Hotopf M. Exercise 
and the prevention of depression: results of the HUNT Cohort Study. Am 
J Psychol (2017) 175:28–36. doi:10.1176/appi.ajp.2017.16111223 

11. Luttenberger K, Stelzer EM, Först S, Schopper M, Kornhuber J, Book S. Indoor 
rock climbing (bouldering) as a new treatment for depression: study design of 
a waitlist-controlled randomized group pilot study and the first results. BMC 
Psychol (2015) 15:201. doi:10.1186/s12888-015-0585-8 

12. Pedersen BK, Saltin B. Exercise as medicine – evidence for prescribing exercise 
as therapy in 26 different chronic diseases. Scand J Med Sci Sports (2015) 
25(S3):1–72. doi:10.1111/sms.12581 

13. Pasanen TP, Tyrväinen L, Korpela KM. The relationship between perceived 
health and physical activity indoors, outdoors in built environments, and  
outdoors in nature. Appl Psychol Health Well Being (2014) 6:324–46. 
doi:10.1111/aphw.12031 

14. Coon JT, Boddy K, Stein K, Whear R, Barton J, Depledge MH. Does partici-
pating in physical activity in outdoor natural environments have a greater 
effect on physical and mental well-being than physical activity indoors? A 
systematic review. Environ Sci Tech (2011) 45:1761–72. doi:10.1021/es102947t 

15. White MP, Elliott LR, Taylor T, Wheeler BW, Spencer A, Bone A, et  al. 
Recreational physical activity in natural environments and implications for 
health: a population based cross-sectional study in England. Prevent Med 
(2016) 91:383–8. doi:10.1016/j.ypmed.2016.08.023 

16. Niedermeier M, Hartl A, Kopp M. Prevalence of mental health problems 
and factors associated with psychological distress in mountain exercisers: a 
cross-sectional study in Austria. Front Psychol (2017) 8:1237. doi:10.3389/
fpsyg.2017.01237 

17. Niedermeier M, Einwanger J, Hartl A, Kopp M. Affective responses in moun-
tain hiking: a randomized crossover trial focusing on differences between 

indoor and outdoor activity. PLoS One (2017) 12:e0177719. doi:10.1371/
journal.pone.0177719 

18. Foster NE, Anema JR, Cherkin D, Chou R, Cohen SP, Gross DP, et  al. 
Prevention and treatment of low back pain: evidence, challenges, and promi-
sing directions. Lancet (2018). doi:10.1016/S0140-6736(18)30489-6 

19. Berman D, Davis-Berman J. The role of therapeutic adventure in meeting the 
mental health needs of children and adolescents: finding a niche in the health 
care systems of the United States and the United Kingdom. J Exp Educ (2013) 
36:51–64. doi:10.1177/1053825913481581 

20. Bowen DJ, Neill JT, Crisp SJ. Wilderness adventure therapy effects on the 
mental health of youth participants. Eval Program Plann (2016) 58:49–59. 
doi:10.1016/j.evalprogplan.2016.05.005 

21. Steptoe A, Deaton A, Stone AA. Subjective wellbeing, health, and ageing. 
Lancet (2015) 385:640–8. doi:10.1016/S0140-6736(13)61489-0 

22. Boyes M. Outdoor adventure and successful ageing. Age Soc (2013) 33:644–65. 
doi:10.1017/S0144686X12000165 

23. Blaschke S, O’Callaghan CC, Schofield P, Salander P. Cancer patients’ expe-
riences with nature: normalizing dichotomous realities. Soc Sci Med (2017) 
172:107–14. doi:10.1016/j.socscimed.2016.10.024 

24. Lee BY, Adam A, Zenkov E, Hertenstein D, Ferguson MC, Wang PI, et  al. 
Modeling the economic and health impact of increasing children’s physical 
activity in the United States. Health Aff (2017) 36:902–8. doi:10.1377/
hlthaff.2016.1315 

25. Olafsson G, Jonsson E, Fritzell P, Hägg O, Borgström F. A health economic 
lifetime treatment pathway model for low back pain in Sweden. J Med Econ 
(2017) 20:1281–9. doi:10.1080/13696998.2017.1372252 

26. Van den Berg AE. From green space to green prescriptions: challenges 
and opportunities for research and practice. Front Psychol (2017) 8:268. 
doi:10.3389/fpsyg.2017.00268 

27. Buckley RC, Westaway D, Brough P. Social mechanisms to get people out-
doors: bimodal distribution of interest in nature? Front Publ Health (2016) 
4:257. doi:10.3389/fpubh.2016.00257 

28. Baretta D, Greco A, Steca P. Understanding performance in risky sport: the 
role of self-efficacy beliefs and sensation seeking in competitive freediving. 
Pers Individ Diff (2017) 117:161–5. doi:10.1016/j.paid.2017.06.006 

29. Ulrich R. View through a window may influence recovery. Science (1984) 
224:420–1. doi:10.1126/science.6143402 

30. Holmborn M, Brymer E, Schweitzer RD. Transformations through proximity 
flying: a phenomenological investigation. Front Psychol (2017) 8:1831. 
doi:10.3389/fpsyg.2017.01831 

31. Arijs C, Stiliani C, Brymer GE, Carless D. Leave your ego at the door: a nar-
rative investigation into effective wingsuit flying. Front Psychol (2017) 8:1985. 
doi:10.3389/fpsyg.2017.01985 

32. Clough P, Mackenzie SH, Mallabon L, Brymer E. Adventurous physical 
activity environments: a mainstream intervention for mental health. Sports 
Med (2016) 46:963–8. doi:10.1007/s40279-016-0503-3 

33. Buckley RC. Ageing adventure athletes assess achievements and alter aspi-
rations to maintain self-esteem. Front Psychol (2018) 9:225. doi:10.3389/
fpsyg.2018.00225 

34. Biedenweg K, Scott RP, Scott TA. How does engaging with nature relate to 
life satisfaction? Demonstrating the link between environment-specific 
social experiences and life satisfaction. J Environ Psychol (2017) 50:112–24. 
doi:10.1016/j.jenvp.2017.02.002 

35. Wyles KJ, White MP, Hattam C, Pahl S, King H, Austen M. Are some natural 
environments more psychologically beneficial than others? The importance 
of type and quality on connectedness to nature and psychological restoration. 
Environ Behav (2017). doi:10.1177/0013916517738312 

https://www.frontiersin.org/Public_Health
https://www.frontiersin.org
https://www.frontiersin.org/Public_Health/archive
https://doi.org/10.1289/EHP1663
https://doi.org/10.1186/s12199-017-0677-9
https://doi.org/10.1037/a0021769
https://doi.org/10.1038/srep28551
https://doi.org/10.3389/fpubh.2016.00260
https://doi.org/10.3389/fpubh.2017.00220
https://doi.org/10.3389/fpubh.2017.00220
https://doi.org/10.1016/j.mhpa.2016.02.002
https://doi.org/10.1017/S1041610216000612
https://doi.org/10.1177/1533317516650806
https://doi.org/10.1176/appi.ajp.2017.16111223
https://doi.org/10.1186/s12888-015-0585-8
https://doi.org/10.1111/sms.12581
https://doi.org/10.1111/aphw.12031
https://doi.org/10.1021/es102947t
https://doi.org/10.1016/j.ypmed.2016.08.023
https://doi.org/10.3389/fpsyg.2017.01237
https://doi.org/10.3389/fpsyg.2017.01237
https://doi.org/10.1371/journal.pone.0177719
https://doi.org/10.1371/journal.pone.0177719
https://doi.org/10.1016/S0140-6736(18)30489-6
https://doi.org/10.1177/1053825913481581
https://doi.org/10.1016/j.evalprogplan.2016.05.005
https://doi.org/10.1016/S0140-6736(13)61489-0
https://doi.org/10.1017/S0144686X12000165
https://doi.org/10.1016/j.socscimed.2016.10.024
https://doi.org/10.1377/hlthaff.2016.1315
https://doi.org/10.1377/hlthaff.2016.1315
https://doi.org/10.1080/13696998.2017.1372252
https://doi.org/10.3389/fpsyg.2017.00268
https://doi.org/10.3389/fpubh.2016.00257
https://doi.org/10.1016/j.paid.2017.06.006
https://doi.org/10.1126/science.6143402
https://doi.org/10.3389/fpsyg.2017.01831
https://doi.org/10.3389/fpsyg.2017.01985
https://doi.org/10.1007/s40279-016-0503-3
https://doi.org/10.3389/fpsyg.2018.00225
https://doi.org/10.3389/fpsyg.2018.00225
https://doi.org/10.1016/j.jenvp.2017.02.002
https://doi.org/10.1177/0013916517738312


4

Buckley et al. Outdoor Therapies in Mental Health

Frontiers in Public Health | www.frontiersin.org May 2018 | Volume 6 | Article 119

36. Wang RAH, Nelson-Coffey SK, Layous K, Bao KJ, Davis OS, Haworth CM. 
Moderators of wellbeing interventions: why do some people respond more 
positively than others? PLoS One (2017) 12:e0187601. doi:10.1371/journal.
pone.0187601 

Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be 
construed as a potential conflict of interest.

The reviewer STE and the handling Editor declared their shared affiliation.

Copyright © 2018 Buckley, Brough and Westaway. This is an open-access article 
distributed under the terms of the Creative Commons Attribution License (CC BY).  
The use, distribution or reproduction in other forums is permitted, provided the 
original author(s) and the copyright owner are credited and that the original publi-
cation in this journal is cited, in accordance with accepted academic practice. No use, 
distribution or reproduction is permitted which does not comply with these terms.

https://www.frontiersin.org/Public_Health
https://www.frontiersin.org
https://www.frontiersin.org/Public_Health/archive
https://doi.org/10.1371/journal.pone.0187601
https://doi.org/10.1371/journal.pone.0187601
https://creativecommons.org/licenses/by/4.0/

	Bringing Outdoor Therapies Into Mainstream Mental Health
	Introduction
	Characteristics of Patients and Therapies
	Diagnosis, Design, and Implementation
	Author Contributions
	References


