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Abstract In this chapter we consider how experiences ofreatan affect human
health and well-being. We first address the maiféwhat has been’; that is, we
sketch the development of theory and research coedewith health benefits of
natural environments, from ancient times to theentrsituation. This shows the
current research to be a recent expression of abaumwf long-running, inter-
twined, social and cultural processes. We therudstwvhere we are now’; that is,
we overview current theories and related reseaocitarning processes through
which nature experience might provide health bésielihese processes concern
environmental preferences, psychological restanatamd learning and personal
development. Finally, we consider ‘where we arengpithat is, we consider some
additional directions for research and we idensime issues that research will
have to address in the foreseeable future.

5.1 Introduction

Trees and forests affect human health in a vaoétyays. They help to preserve
people’s health by maintaining air quality, by pdimg nutritious foods and

medicinal substances, and by protecting homessainog vital infrastructure from

intense sunlight, high winds, and flooding. Theysoalchallenge health by
discharging pollen, harboring disease-bearing tsseand posing hazards from
fire and falling objects. In addition to such ploaiand biochemical influences,
discussed in Chapters 2, 3 and 4 of this bookstexel forests affect health in
ways that primar-ily have to do with people’s bebavand experiences. For
example, surveys in numerous countries have fonadrhany people like to visit

natural areas such as forests, and that they do selax and ease feelings of
tension. Behavioral and social scientists have nakeerest in these common
activities and valued experi-ences, and they hdfereml various explanations
regarding their implications for health. These exgitions have focused on
phenomena such as environmental preferences, iatteméstoration, stress
recovery, and personal development. The purpogbtisfchapter is to overview

some of the most widely used of these theo-riesralatied empirical research.
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The ideas and theories discussed in this chapfier d@ important respects from
the explanations for benefits of trees and forédsas are presented elsewhere in this
book. For one, they do not focus only on treesfanekts but also consider benefits for
health related to the natural environment in gdnéiao, they consider other aspects
of health; in addition to physical illness and weBs, they address various
psychological and social aspects of health, suchem®tional well-being and
connected-ness. Further, in explaining how the abnmvironment can benefit health,
they invoke variables that have an abstract charaktuch as ‘intelligence’ cannot be
observed directly but is instead studied usingstest which people demonstrate their
personal levels of intelligence, the phenomenaudsed here, such as ‘stress’ and
‘restoration’, are studied indirectly with measumdscardiovascular activity, perfor-
mance on standardized tests, statements abountéemings, and other indicators of
psychological and physiological states.

In the following, we set the stage by providing sdiomedamental definitions. We
then address the matter of ‘what has been’; thatves sketch the development of
theory and research concerned with health benefitsatural environments, from
ancient times to the current situation. We thewgulis “where we are now”; that is, we
overview current theories and related research comge psychological pro-cesses
through which natural environments might provideltitelhenefits. In doing so, our
aim is not to exhaustively review the literature tugive readers a sense of the field
of inquiry as it looks today and some points ofrerimto the literature. Finally, we
consider ‘where we are going’; that is, we consideme additional directions for
research and we identify some issues that researtthhawie to address in the
foreseeable future. Some of those issues are salipolicy, planning, and health care
contexts in which ideas about health benefits dfingh environments are put into
practice. Our discussion of those issues will opantlie discussion of rela-tions
between theory and practice in Chapters 6 and [Risbbok.

5.2 Fundamental Definitions

5.2.1 From Treesand Foreststo the Experience of Nature

Most if not all of the theories covered here reaidly assign importance to the
objective physical environment, but they focus ity on subjective aspects of
the experience of the environment. People are mootisly engaged in perceiving,
evaluating, and assigning meaning to the events amdlitions in the world
around them. Their perceptions and evaluations,nikanings that they assign,
and their actions can all be seen as contributosrocesses through which the
environment becomes linked with health. Without ydeg the importance of
objective environ-mental features, we thus focu® e environments as people
experience them. In particular, we focus here eretkperience of ‘nature’.

The concept of nature has a broad range of mearfiogs the intrinsic char-acter
of things to the whole of the physical universe (Griet1965 Naddaf20086).
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In line with the ideas, theories and researchwatvill come to discuss, the focus
here is on a relatively narrow band of meaningsgassl to nature. We are
particu-larly concerned with nature as the seergyingatural features and
processes that people ordinarily can perceive withtbe use of specialized
instruments or sen-sory aids. This is the natureeafs and forests, other kinds of
vegetation, animals and their creations, wind, ighty clouds and rain, changes in
the landscape with the seasons, the flow of wateivers and streams, tidal and
wave action at shore-lines, and so on.

This meaning of ‘nature’ overlaps substantially bat exactly with the meaning of
‘natural environment’, which is commonly used toerefo a large outdoor area with
little or no apparent evidence of human presendatervention (Pitt and Zub&987).
The natural environment is commonly contrasted with built environment, as
comprised of houses, streets, squares and otlifactst In the literature that we will
discuss, the terms ‘nature’ and ‘natural environthegret used somewhat inter-
changeably, although, in a seeming contradictioa ntature of interest here is not only
found in natural environments, but also in otherviadt environments. In addition to
the experience of a person walking along a patbutjin an otherwise untouched
forest, we also take interest here in the experemnégeople who might see potted
plants indoors, or who might look through a windowreges along the street outside.
This is not the only seeming contradiction. Somegirenments that people might
consider to be natural are in fact as thoroughgigieed, shaped, and organized as any
urban centre; however, because they consist of,tceker vegeta-tion, and perhaps
other natural-appearing features, and so appetnalisrom the built environment of
buildings, roadways, and other constructed featuiney, may be perceived as natural.
People may enjoy urban parks, botanical garderds gatf courses as representations
of natural environments, while still knowing of thaitificial character.

Despite the wide range of variation in the envirents and environmental
features of interest here, most of the researchwibawill discuss has concerned
places that most people can ordinarily experierffeme kinds of natural
environments are seldom visited. The experiencepeoiple who venture into
polar regions, deserts, high mountains, high sgagjles, and other wild, little
populated places are rele-vant here, but mucheofitdrature that we will discuss
concerns natural environ-ments and features ofr@ahat are benign, familiar,
close to home, and shared with other people. Astiee time, most if not all of
the literature concerns the experiences of peaplehanized societies who may
be less sensitive to subtle differences betweemalaral and artifactual than, for
example, indigenous people who live continuouslynatural’ environments.

Finally, the terms ‘natural environment’ and ‘natutandscape’ or simply ‘land-
scape’, also get used interchangeably in someeofitdrature we will cover. The word
‘landscape’ typically refers to a view over or irdo area of land, or the area and
landforms encompassed by a view (DariéD1). Unlike the definition of natu-ral
environment, which typically excludes apparent hunaatifacts, the definition of
landscape is open to human involvement; this itectfd in designations such as
‘cultural’ and ‘pastoral’ that are often attacheddndscape. Research and practical
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efforts do however often focus on the visual aspéet natural environment (i.e., the
natural landscape) and in doing so they treat geaplviewers who might appreciate
natural scenery. In line with this emphasis on Vigx@erience, we also take interest
here in representations of natural environmentsfaatiires in a wide range of visual
media, including landscape paintings, photografilres, video and virtual nature.
With these representations, a person might haves¢hse of being within a natural
environment or recall an experience in a naturgirenment, while in some objective
sense being situated in a completely artificialiemment.

This is hardly an exhaustive treatment of the cexigiks involved with the
defini-tion of nature, natural environment and lsecepe. Those who want to read
further on these matters can turn to, for exam@ehlwill (1983, Evernden
(1992, Mausner 1996, and Eder and Ritterl996 For present purposes, it
should be clear that we are concerned with envieonial entities as they are
perceived, evaluated, and invested with meaning ifmividuals who are
embedded within a socio-cultural context.

5.2.2 Health and Well-Being

The World Health Organization (WHO) has defined healt ‘a state of complete
physical, mental and social well-being and not metéle absence of disease or
infirmity’. This definition has been disseminateddedy, and it has had the support of
the WHO since its publication in the organization’snétitution in 1948. It has,
however, also been criticized as utopic and unt@&lifor present purposes, this
definition of health has several heuristic advaesadrirst, in that it calls attention to a
person’s physical, mental, and social conditioraffirms a view of health as multi-
dimensional. This implies that people can enjoatreély good health or suffer
relatively poor health in different ways at the satinge (cf. Antonovskyl979. For
example, a person who is physically and mentallyrfity still have relatively poor
health because he or she is socially isolated etdtget of discrimination. A view of
health as multi-dimensional invites consideratibhaw it arises from the interplay of
physical, psychological, social and environmerdatdrs.

Second, the WHO definition calls attention to sulijecespects of health, since
well-being has a crucial subjective aspect. Thellefesubjective well-being can be
seen as an aggregate of psychological sentimentsew@muations of one’s own life
(Kahneman et alLl999. As such it has emotional and cognitive compontrasrelate
to affective features and evaluations of the péssa@ircumstances (Diene200Q
Diener and Luca®000Q. Some of these components may be trait-like &t they
remain steady over time and situations, while ott@nponents of subjective well-
being may change as the immediate situation cha(@Besker1994). Attention to
subjective aspects of health helps one to appeetiatv psychological, social and
cultural factors can come to work in chronic illdita as well as the mainte-nance of
good health under trying circumstances.
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Third, by defining health with regard to well-beingther than an absence of
symptoms, the WHO definition affirms the importancke pseventive as well as
curative measures. This, together with its acknovdeunt of the multi-dimensional
character and subjective aspects of health, impliesneed for a greater variety of
actors in the health enterprise than does a definthat frames health in terms of
symptoms in need of treatment. Medical profess@mall continue to play a key role
in caring for the sick, but additional actors came to share with them respon-sibility
for preventing illness and promoting well-being mdividuals and popula-tions. The
preventive work can aim at positive as well as nggadspects of human-environment
relations. For example, environmental health psitesls can promote health not only
by identifying and removing toxic agents, but afgoidentifying salutogenic features
of environments, including possibilities for experices of nature (Frumkig001).
This said, disease prevention and health promafould not only be delegated to
professionals. A definition of health that acknowbed its subjective aspects
implicitly places some responsibility on the indival (see WHQL986). Individuals
are expected to do more than simply turn up atdwor’s office in the hope of a cure
when things turn bad. Aside from acquiring knowledgeowt endogenous
determinants of health such as personal geneticbates, the individual assumes
some responsibility for exogenous determinants ssclife-style (e.g., diet, smoking,
exercise), social environment (e.g., friends amdilfaties), and physical environment
(e.g., housing, proximity to natural areas) (de &ludler and Staats@903. Not all of
these things are under the control of the individud course, and different
professionals working on disease prevention andtthgabmotion will continue in
their effort to establish and maintain social amVi®nmental preconditions for
mental, social and physical well-being. These issuitbe addressed at greater length
in Chapters 6 and 7 of this book.

5.2.3 On Processes that Link Nature with Health
and Theories About Them

People commonly are not satisfied with the simpte éd a relationship among things;
they want to know how that relationship became establl. A theory offers an
explanation. Most if not all of the theories ofergst here describe some process,
which we take to mean a sequence of changes inttifritgs of a system. At the same
time, a theory offers a basis for predictions tleddite causes and conse-quences; if in
the future one should change some attribute ofsyfstem, then one has a basis for
expecting that another change will follow in a préseml manner. Because knowledge
of the causes and consequences may have pradical, a theory may come to have
practical value if predictions based on it are aat

The theories of primary interest in this chaptencan psychological processes.
For example, we will overview theories that concemcpsses through which a person
restores a resource that is needed to meet thendenud everyday life, such as the
ability to direct attention. Such theories may dtam less solid ground than physical
or biochemical explanations for health effectsreés and forests because
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the variables thought to mediate or transmit emvitental effects must be inferred
from observations of people’s behavior. Nonetheltss further development and
use of such theories is justified by their potdnpieactical value, not to mention
satisfaction of the desire to understand the phemam

The processes of interest here engender benefitcém be described as preven-
tive or therapeutic, depending on whether the pesplerealize those benefits already
enjoy relatively good health or are recovering freome iliness. The preven-tive
benefits are typically intermediate to later outesmthat is, when a person realizes
those benefits repeatedly over time, those benmefig cumulatively come to decrease
the likelihood that a person will suffer some forrhitb health. For example, if
psychological stress goes uninterrupted and becchresic, then it may contribute to
a variety of health problems in the long run, sashdepression or cardiovascular
disease. A person who walks in a forest may experipsgeho-logical restoration and
so for a short time alleviate the experience afsstr One walk in a forest may do little
for health in the long run, but regular walks inoaekt, and so regular psychological
restoration, may cumulatively reduce the odds afob@ng clinically depressed or
developing cardiovascular disease. Therapeuticfltgertd nature experience are also
intermediate to ‘harder’ health outcomes, thougticlly over a shorter span of time;
they may cumulatively help a person to recover frdimess more quickly or
completely.

All of the processes of interest here occur witthie course of some activity.
Some activities, and in particular physical aci@gt are of themselves thought to
promote health, and it may be difficult to sepathtsr effects from the effects of
the environment. For example, people commonly walfun to reduce stress, and
they commonly choose relatively natural settingthwiigh restorative quality in
which to perform those activities. With their cheiceventual stress reduction
attrib-utable to the experience of the environmgis with stress reduction
attributable to the physical activity. If they wererun or walk along a street with
sometimes heavy car traffic, then their experiemight be one of irritation and
displeasure rather than reduced stress, and thefibefi the physical activity
would be ques-tionable, exposure to polluted diteaésee e.g., Bodin and Hartig
2003 Hartig et al.2003 Pretty et al2005. We will not say more on this point
here, as the health benefits of physical activitynatural areas are in focus in
Chapters 8, 9 and 10 of this book. In the presbapter we will not focus on
specific types of activity, but rather on the psyldgical process carried within
different activities through which a person conms ian experience of nature. We
thus treat beneficial processes as independempeaffic forms of activity.

5.3 Historical Background

Scientific research explicitly concerned with naterperience and health may have a
relatively short history, but the idea that the engnce of nature is beneficial for
health has deep roots in diverse intellectual afepsional traditions. In this section
we consider those roots; we address the matter ait'tvis been’ by looking
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at the development of thinking on the topic, patacly in Europe and North
America. That development has been underway sinciert times and has many
complexities, so we cannot do more here than sigfaly sketch some of its sig-
nificant aspects and milestones. This sketch widlnetheless suffice as
background for the current situation, in which stali trends have converged with
developments in diverse scientific and professidieddls to stimulate and enable
more systematic study of nature experience andheal

5.3.1 TheEvolution of the Health Sciences

To begin with, we can place the development ofaege on nature and health
partly within the more general evolution of the Iieaciences. An early milestone
is Airs, waters, places, a text traditionally attributed to the physicidlippocrates
of Cos (460-370 BC). This seminal work in epidemiyl explained that the dis-
eases which afflict the population of a city canubeerstood through reference to
the city’s environmental circumstances, such axipnty to stagnant water and
exposure to harsh winds. It also called for attento the particulars of the loca-
tions being considered in the planning of a new, @b that the living conditions
of future residents would be salubrious rather tharmful. The author oAirs,
waters, places did not address the processes of particular intéwe®, but he did
emphasize that particular natural conditions wemedacive to population health,
and he acknowledged the relevance for individualel as population health of
lifestyle factors such as diet, work, and recraatfor further discussion, see Buck
et al.1989.

The health sciences developed through several emab,with characteristic notions
of disease and approaches to prevention (seeGatlanol979 Rosen1993 Susser
and Susset996. The conception of physical and mental disordesraexpression of
imbalance among the four humors (blood, black lpldegm, and yellow bile) may
have predated Hippocrates, but it was still in use fhe nineteenth century, perhaps
because it entailed recommendations for moderatidifestyle practices and attention
to environmental causes of humoral imbalance tlemed to be effective. A
successor, miasma theory, attributed epidemic séseauch as cholera to bad air
emanating from sources such as foul water. Thisvatil sani-tary reform measures
such as sewage systems and protected water sufplese were successful, albeit for
reasons other than dispelling bad air. Scientisentially caught on (in the case of
cholera, Filippo Pacini in 1854, Robert Koch in 488and the germ theory they
advanced proved a successful approach to undeirsgaimdec-tious illnesses. Germ
theory did not however provide an adequate explandtir the chronic illnesses, such
as cardiovascular disease, that came to replaeetiodis ill-nesses as the major causes
of death in many countries. Instead of searchingfsingle necessary exposure, health
scientists had to disentangle the complex interptdy lifestyle, genetic, and
environmental factors during the life course. Psyobical and social aspects of health
and illness, such as stress and social suppoeiyvezt
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increasing amounts of attention, and new conceptav@ethods became available
for the study of nature experience and health.

5.3.2 Intdlectual, Economic, and Demographic Trends

The development of ideas about nature experiendehaalth also aligns with a
number of long-running, intertwined societal treridaring the time that humoral-
ism was the dominant account of personality, heaftt disease, changes were
underway in Europe that would come to profoundfgetfconceptions of human-
nature relations. The Enlightenment brought noy @uvances in the application
of reason and scientific method, but also a shiftard appreciation of wild nature
and the belief that the thoughts and intentionGad could be discerned in natural
phenomena (Garraty and Ga972. The scientific advances supported industrial-
ization, and industrialization stimulated urbanizaf which brought ever more
people from rural agricultural work into urban faiéeés. People who had worked
outdoors and structured their time around the diuand seasonal cycles left their
villages, fields and forests for towns and facteiie which work was less tightly
coupled to naturateitgeibers. The contrasts between rural and urban life irtens
fied in the process. The increasingly stark cotdgraglped to feed the Romantic
Movement in philosophy, music, the visual arts éitetature. Wild nature was
exalted, at first by the kind of literate touristho could afford to leave their urban
homes for rambles in the Lake District or the Haklithen later by a broader band
of the general public. At the same time that iketb appreciation of the natural,
the Romantic Movement advanced a critique of tlye and urban life, not only
with regard to its negative somatic effects bubaisth regard to mental, social,
and moral harm. The advantages and disadvantagéife dh a city versus a
suburb or the countryside remain a staple of sfieats well as popular literature
today, and distinctions between the natural andnudonstitute a major theme in
current dis-cussions of nature and health. Forugdisions of historical shifts in
attitudes toward nature per se, and of the comstiastttitudes toward the urban
and natural environ-ment, see, for example, Ekn2@07), Nash (982, Schama
(1999, Stremlow and Sidler2002,and Thomas1983.

5.3.3 The Development of Approachesto Health Care
I nvolving the Natural Environment

The contrast between urban and rural conditionsrdiguin the development of

approaches to care for diverse mental and phydisarders. Common to these was
the idea that time in nature, away from the usubbnrsetting, would facilitate a

therapeutic process. For example, in many Europeantries, people of means could
from the 1600s onward go to a spa and take the wabeseothe their nerves,
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alleviate hysteria, or ameliorate some somatiedh (e.g., Fuch2003 Mansén
1998. The experience of nature was meant to playairothe healing effects of
visiting the spa. At the Ronneby Brunnspark in Sevedor example, the overall
design was meant to support the experience of eatsiran adjunct to the other
components of the spa program, namely, drinkingntiveeral water and physical
activity (Jakobsso2004). Another example, moral therapy, proved at theetio
be a relatively successful and humane (thus magproach to caring for the
mentally ill, who to that time had received harsbatment. As described by
Edginton (997 with regard to the Retreat in York, England, whigpened in
1796, moral treatment involved ‘the removal of adtic from all associations in
home or community influencing his or her conditioas well as ‘the use of nature
as a means of calming insanity’ (p. 95). A moreerg@xample is the sanatorium-
based treatment for people with tuberculosis. Tieade afflicted many people in
densely built cities. The sanatoria were meansétate infected people from the
rest of the population and provide them with goodsaunlight and pleasant views
of nature as a possible cure (e.g., Bonh@91 Gardiner1901, Anderson2009
von Engelhardil997). The first sanatorium opened in 1859 in Goérbers(res-
ently Sokolowsko), Poland, and others sprang wgeémic countryside locations in
Finland, Switzerland, California, and other placgkere they were used until the
discovery of an antibiotic cure for the disease.

Although the tuberculosis sanatoria gave way in #te of medical advances, other
historical uses of natural surroundings for healdine facilities and programs have
persisted to the present day, such as therapeautipiog for children with emo-tional
disorders (e.g., Levittl988. Recent decades have seen a surge of interest
therapeutic values of nature experience, in commeetith perceived shortcomings of
conventional medical approaches that, while effecby some criteria, have seemed
insensitive to the needs of the whole person. A grgwipenness to alterna-tive and
complementary therapies has entailed increasedtiatieio nature-based interventions
such as therapeutic horticulture (e.g., Irvine &ddrber2002 Sempik et al2003
Townsend2006 Gonzalez et alin pres3. In a related development, dissatisfaction
with sterile, intimidating, high-tech environmentssh prompted the creation of
‘healing gardens’ at many hospitals and clinicg.(eCooper Marcus and Barn&399
Hartig and Cooper Marcugd006. With both of these developments, proponents have
acknowledged that sound scientific evidence reggrdirerapeutic values of nature
experience is needed to convince a professiondiptical medical community of the
worth of their proposals (see Chapter 11 of thiskboo

n

5.34 The Development of Environmental Design Professions
Concerned with Accessto Nature

Urbanization also stimulated the development ofiremmental professions that
came to assume responsibility for providing acdessature for people living in
cities. The work of some of the early proponents giunded on the conviction
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that nature experience would be beneficial to thalth of an urban public. One
notable early proponent was the landscape archieetlerick Law Olmsted,
whose plans for urban parks in major North Americgties reflected an
awareness of the somatic and psychiatric medicadribs of his time (Hewitt
2006. The open spaces and trees of public parks wepeatvide for clean air and
sunlight, in line with miasma theory (see also $gozl and Hewitt2000, while
other features of the design, such as the screenfifmyildings just outside the
park, were intended to help the visitor achieveatgepsychological distance from
everyday cares, in line with moral therapy.

Town planners also have made assumptions regatukneficial effects of
contact with nature in promoting particular plamistrategies. One notable
example in this regard is Ebenezer Howard. Therakntlea in Howard's
(1902/1946) boolkGarden Cities of To-morrow was that the advantages of the
town and countrysidshould be joined in the Garden City: ‘Human soceetd the
beauty of nature are meant to be enjoyed togetiier two must be made one’ (p.
48). Howard’'s garden city idea inspired the fougdiof the Letchworth and
Welwyn garden cities in England as well as thegtesif neighborhoods in cities
around the world (Meachat©99. As with landscape architecture, attention to
nature in the urban context remains a staple cdrufidanning today, though the
concerns extend beyond the health values afforgeskperiences of urban nature
(see e.g., Whiston Spitip85.

5.3.5 The Development of the Environmental Movement

Besides the efforts to bring nature into citieg thneteenth century was also marked
by a movement in some countries to create largemeatparks, national forests, and
wildlife preserves outside of cities as a reactigaimast the large-scale exploitation of
natural resources. This environmental movement waitvated not only by concern
for the well-being of nature, but also by concern tlie well-being of people (e.g.,
Grundsten2009 Runte1979. For example, the aforementioned land-scape taathi
Olmsted addressed health-promoting functions ofraatuan 1865 text that has been
described as the philosophic basis for the creatibmational parks (see Olmsted
1865/1952. The text comes from a report intended to proviiedance for the
governor of California in managing a major transéérland from the US fed-eral
government for the purpose of preserving sceniouegs for the benefit of the public.
This land transfer included what is now Yosemite NatidPark. Olmsted’s guiding
rationale for protecting the scenic values of therkpland resembles current
formulations concerning stress, mental fatigue, @stbration:

It is a scientific fact that the occasional contéatipn of natural scenes of an impressive
character, particularly if this contemplation occun connection with relief from ordinary
cares, change of air and change of habits, is &lerto the health and vigor of men and
especially to the health and vigor of their intel®eyond any other condition which can be
offered them, that it not only gives pleasure toe time being but increases the subsequent
capacity for happiness and the means of securipgimess. The want of such occasional
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recreation where men and women are habitually pdeby their business or household
cares often results in a class of disorders theackeristic quality of which is mental

disability, sometimes taking the severe forms dfesing of the brain, paralysis, palsy,
monomania, or insanity, but more frequently of raéand nervous excitability, morose-
ness, melancholy or irascibility, incapacitating tubject for the proper exercise of the
intellectual and moral forces (p. 17).

Nature protection already had long-standing utiitarmotives. For example, the
emergence of scientific forestry in Germany in thée leighteenth century was a
reaction to wasteful use of forest trees, and reftethe belief that societies should be
as rational in managing natural resources as thewuld be in other forms of public
administration (Ciancio and NocentiZQ00. The establishment of national parks, in
the USA (1872) and then in Europe (e.g., Sweden i@}l ¥ppears however to have
gone beyond earlier forms of nature protection is iscope, degree of
institutionalization, centralized versus local dohtand apparent diversity of motives.
The parks protected species and habitats, as welb@artuni-ties for studying them.
They protected watersheds. Not least, they proteptessi-bilities for beneficial
experiences of wild nature and culturally significdiandscapes. For example,
Wodziczko (930, an important Polish proponent of the health esalwf nature
experience, argued that even the most beautifutgnged parks, public gardens, and
other green spaces in a city were not sufficiemh&in-tain the body in full health. He
claimed that people who become fatigued by life large urban agglomeration ‘need
at least periodically a complete recreation in regtamong green forests, rivers, and
lakes’; they should, he argued, ‘... when-ever itasgible, even for a few moments,

. escape from among city walls and go to places evmature has preserved its
primeval beauty’ (p. 40). Wodziczko saw his ideaplemented with Wielkopolski
National Park, near Poznan, as well as with publiemrspaces inside that city
(Wodziczko1928.

Nowadays, concerns of the environmental movement batended well beyond
protecting nature’s beauty; pollution, rapid popigia growth, nuclear energy, nuclear
weapons, unsustainable transportation and agrialltpractices, environ-mental
justice, and many other issues have come ontogiieda. It is worth noting, however,
that many of the prominent figures in the broadiremmental movement have
expressed their appreciation of nature and outtifim their ecological and activist
writing (e.g., Browerl990Q Carsonl962 Leopold1949; the motivation to engage in
environmental activism may be rooted in positivpexiences in nature.

5.3.6 The Development of Multiple Use Management of Land

Different actors have long had different motives fmrsuing environmental protec-

tion and conservation, and some of those motive® leen at odds. The need to
resolve the conflicts that stemmed from differerdtines provided an impetus for

some of the lines of scientific inquiry that haware together in the nature-and-health
research field. A prominent example is the confticdhe USA between the



5 Health Benefits of Nature Experience: Psychiclal, Social and Cultural Processes 139

conservationists and the preservationists arouaduin of the twentieth century.
The conservationist Gifford Pinchot studied sciéntforestry in France and
Germany, and then went on to become the first alfithie US Forest Service. He
thought that national forests should be establigtmedmanaged for the sustainable
production of resources. He placed aesthetic atr@atonal values outside of the
concerns of forestry (see for example p. 71 obhbi®biography 1947/1987).

Though a better alternative than unrestrained éspion, Pinchot’s utilitarian view
was disliked by the preservationist John Muir. Thmt8sh-born naturalist and co-
founder of the Sierra Club acknowledged the utibimrvalues of the American wild
lands, but he emphasized their aesthetic, recredtand spiritual values

The tendency nowadays to wander in wildernessaslightful to see. Thousands of tired,
nerve-shaken, over-civilized people are beginnmgrd out that going to the mountains
is going home; that wildness is a necessity; aatl tfiountain parks and reservations are
useful not only as fountains of timber and irriggtirivers, but as fountains of life.
Awakening from the stupefying effects of the videower-industry and the deadly apathy
of luxury, they are trying as best they can to amnxi enrich their own little ongoings with
those of nature, and to get rid of rust and dis€sisér 1901/1981 pp. 1-2).

The conflict between the conservation and presemathotives — sustainable
exploitation of natural resources versus appremiadi the ecological and experi-ential
values of nature — eventually led to the developgnoéra multiple use man-agement
strategy for public wild lands in the USA (see Pitd atube1987). Public opinion
encouraged elected officials to pass legislatioat tompelled land manag-ers to
manage for cultural, recreational and aesthetivesbs well as for the con-sumption
of natural resources. This in turn created a denfamdknowledge about public
preferences regarding different management aliegsat Social and behav-ioral
scientists were recruited to address this demand.ekample, at the urging of
environmental organizations (see e.g., Browk90, the Outdoor Recreation
Resources Review Commission was created in 1958 tfeergénformation about,
among other things, the values that people assigoetecreational activities in
wilderness aread.962. The work of the ORRRC is an early example of gowaent-
commissioned research done to guide protectioxmérgential values of nature. Since
the early 1960s, American social and behaviorahsisies in govern-mental employ or
funded by federal land management agencies haweaed to study topics related to
the health values of nature experience, such ascspeefer-ences and the benefits of
outdoor recreation (for reviews of the earlier wa&e e.g., Driver et al987 Ewert
and McAvoy200Q Knopf 1987 Roggenbuck and Lucd®987 Stankey and Schreyer
1987 Zube et al1982).

Conflicts among different uses of natural environteehave also stimulated
demand for research on nature experience in margpEan countries. The particulars
of the research needs have varied across couritrise with variations in the envi-
ronments of concern, the circumstances of the pojpumls wanting to use those
environments (e.g., degree of urbanization), arel agbnsumptive and recreational
activities pursued in those environments. The damdi for responding to research
needs have also varied, given the variations inexample, environmental legisla-tion
and the delegation of responsibility for commisgigrand performing such
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research. It is beyond the scope of this chapteuttine these variations. Simply put,
as in the USA, research on topics such as landsaapergnces and the benefits of
outdoor recreation has been pursued in many Eunop@antries over several decades,
with the intention of feeding results into policylapning and land manage-ment
processes (recent examples include B€I01, Bauer et al.2009 Hunziker 1995
Jensen and Kock004 Konijnendijk 2003 Lindhagen and Hornste200Q Scott2003
Van den Berg et al1998 Van Herzele and Wiedema003. This work has helped
to prepare the way for the recent intensificatiomesiearch more explicitly concerned
with relations between nature experience and health.

5.3.7 Summary

To this point we have situated the development lnhking about nature
experience and health in a context of intellectural societal developments. These
develop-ments have involved the health sciences @mteptions of health;
sources of ideas about human-nature relations pprbaches to studying them;
patterns of produc-tion and settlement that afftatemand for experiences of
nature as well as oppor-tunities for such expedsnapproaches to health care
which accorded a role to nature experience; enmirtal design professions; the
environmental movement; and the role of governnas research in resolving
conflicts between competing uses of natural envivents. We have also pointed
to relations among these different developments.

In closing this section, we want to emphasize thahawme sketched only some of
the origins of the research area here. We have reathing, for example, about the
development of evolutionary thought, which has @gefor a view of health values of
nature experience as grounded in adaptations terthieonmental conditions of early
human evolution. Nor have we discussed the emergdreeademic disci-plines, such
as environmental psychology, that have made samifi contributions to research
concerning nature experience and health. Thoselajgments will be acknowledged
in the next section, in that several of the theofieat we will discuss are direct
expressions of those developments. Omissions heéwéthstanding, we trust that our
sketch has sufficed to show that the scientific yiidnature experience and health is,
like the phenomena under study, situated in lomgting social and cultural processes.
Today's research does not so much describe nowigrhena as approach familiar
phenomena with current scientific concepts and nustho

5.4 Current Theoretical Perspectives

Having discussed ‘what has been’, we turn to discudgere we are now'. In the
present section we overview current theories andarelseconcerning psychological
processes through which natural environments migitigee health benefits.
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The presentation here is meant to give a senskeofigld of inquiry as it looks today as
well as points of entry into the literature. We eowvork in three areas: environmental
preferences, psychological restoration, and legraimd personal development.

The theories to be covered vary in the emphasiedlan three different kinds
of influence on behavior: innate, cultural, andso@al. Put simply, the common
denominator of evolutionary assumptions is thaippetoday retain adaptations to
the environments of human evolution. It is therefbeneficial for people today to
encounter conditions to which they remain innaselgpted (cf. Parsori®91). An
alternative line of reasoning emphasizes the calltiarces that have shaped both
the nature that people have available to experiancetheir shared beliefs about
how nature experience affects health. Accordinghts perspective, a person’s
response to a particular environment at a particimae varies as a function of
attitudes, beliefs, and values shaped through ilegrwithin a particular socio-
cultural context (e.g., Tuabt974). Within that socio-cultural context, unique indi-
vidual experiences further shape personal beliefsiawhether and how nature is
beneficial as well as the choices of activitie®tlgh which the person comes into
contact with nature. Further efforts to understhadlth in relation to nature will
presumably follow the example of Bourassa (Bourd$&8, 1999 who worked
toward the theoretical synthesis of the persondtumal and innate determinants
of aesthetic responses to landscapes. We willrrétuthis issue in the next major
section. In the meantime, we wish to emphasize whale the different theories
covered here may seem to emphasize one kind ofieinde, they do not
necessarily disallow the others.

5.4.1 Environmental Preference

That people seem to like nature is not a trivialttera Liking or preferring one

alternative over another often influences the aha@mong courses of action — of
which path to take, of where to go during leisureetimf which hotel room to take for
the weekend, of where to locate one’s home, and s&wvironmental prefer-ences
can be said to reflect a functional aesthetic; thigyal conditions relevant to well-
being. From this perspective, preference for natwavironments over other
environments is a sign that they are taken to semiébeing. In the following, we

overview several theoretical formulations concemgth environmental prefer-ences.
All of them assume a basis for preferences in atlepgato the environment that
occurred during human evolution. They thus empleasiziformity or consensus in
preferences across cultures, individuals, and (ochePurcell and Lamb,1984).

5.4.1.1 Biophilia

The word ‘biophilia’ was first introduced by Eriéiromm (1964 to describe
attraction to the various spheres of life, the pescof life, and all that is alive and
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vital. The term was subsequently popularized by Edwar Wilson (984), who
defines biophilia with regard to ‘the connectiongattihuman beings subconsciously
seek with the rest of life’ (p. 350). The idea opbthesis that all people have some
innate drive to affiliate with other forms of lifeab since attracted considerable
attention from researchers (e.g., Kadl997 Kellert 1993a, h1996).

The leading conception of the biophilia hypothesighat humans have an
affinity for life and life-like processes that madites contacts with plants, animals,
and natural landscapes. This orientation to aféiliaith other forms of life has
genetic determinants. Biological evolution as acpes of continuous genetic
adaptation of organisms or species to the enviromrgegrates the results of
environmentally advantageous genetic changes. @marthat are better adapted
to particular envi-ronmental conditions have a kiglsurvival rate and attain
greater reproductive success. Accordingly, theyehabetter chance to contribute
their genetic material to the population’s gengtanl and, in the long run, to
increase the environmental fithess of the wholeutadjon.

According to this view, the process of species eiamiuby natural selection is slow
and individual adaptive changes may take hundrdd¢hausands of years. The
biophilia hypothesis thus relies on the observatia for most of the millions of years
during which our species evolved, humans coexigtea ¢lose relationship with the
natural environment. Therefore, most adaptationthéhuman organism, including
those of the brain and related behavioral reactialeveloped as an evolutionary
response to needs imposed by this environmentoirast, the his-tory of human
civilization is relatively short. People have gatftk in agricultural settlements for
around 10,000 years, and in urban areas for a rehotter period. It is considered
unlikely that evolution could change existing a@ipins during the period that people
have occupied such relatively artificial settingiberefore, according to the biophilia
hypothesis, humans still tend to express inheg@dier adaptations and so to like or
prefer natural environments where they can functigell. According to Wilson
(1984, the biophilic instinct emerges unconsciously dodlscades into repetitive
patterns of culture across most or all societips86).

The biophilia hypothesis emphasizes people’'s p@sitiesponses to nature.
However, nature can also prompt negative, fearfulophobic — responses (Ghman
and Mineka2001, Van den Berg and Ter Heiji#05. Some researchers consider the
extensive body of findings concerning biophobigtovide support for the bio-philia
hypothesis (e.g., Ulrici993. The ability to respond to positive environmertaks
(e.g. potential food and water sources, sheltewalkas to negative ones (e.g. danger
from predators, venomous snakes or poisonous plaasld have had adaptive
significance during human evolution. Biophilia abibphobia can be viewed as
examples of prepared learning (Seligni®70, reflecting a predisposi-tion ‘to easily
and quickly learn, and persistently retain, thossoaiations or responses that foster
survival when certain objects or situations are antered’ (Ulrich 1993 p. 76).
Biting and stinging insects, snakes, bats, andrahéenals elicit strong aversion or
fear in many people. This holds even for people tee not previously had contacts
with those animals, perhaps as a result of vicarleasning by observation of the
reactions of other people (Lichtenstein and Ar2GGE0.



5 Health Benefits of Nature Experience: Psychiclal, Social and Cultural Processes 143

Since its original presentation, the biophilia hifpsis has been the subject of
numerous critical commentaries. Kal®97) provides a thoughtful summary that
focuses on three major concerns: (1) the degreehtoh biophilia is genetically
determined; (2) whether negative affiliations witature contradict the biophilia
hypothesis, and (3) how well biophilia withstandsusiny, if experience and
culture are admitted to influence the content,diom, and intensity of biological
tenden-cies. Despite much circumstantial evidetieebiophilia hypothesis seems
to be lacking in convincing support, in contrastbiophobia, for which support
comes from many well-controlled experiments (seeictl1993 Ohman and
Mineka 2001; for a more critical view, see Coelho and Purki809. Criticisms
and eviden-tial shortcomings notwithstanding, tleéiam of biophilia has been a
valuable stimulus for recent research and debateioran-nature relations.

5.4.1.2 Savannah Theory

Another evolutionary theory, which was introduced ®ordon Orians irn980Q
seeks to explain environmental preferences throefigience to underlying behav-
ioral choice mechanisms that an animal would dejrothe search for suitable
habitat. In Orians’ view, these mechanisms wer@atian the course of evolution
by temporal and spatial variability in habitat abitity. He analyzes factors
operating in the choice process that animals mgghtthrough in a search for
suitable habitat, including the available knowle@dp@ut habitat alternatives, time
available for selecting among alternatives, and iabdity in relevant
environmental features. Assuming that the selectibrhabitat typically takes
place under conditions of ignorance, Orians argioesthe utility of strong,
spontaneous emotional responses toward suitablesasuitable habitats. ‘Good
habitats should evoke strong positive responsespancer habitats should evoke
weaker or negative responses’ (p. 55). At the sime, he proposes that the
responses vary as a function of immediate needs.ekample, he writes, ‘a
hungry animal may accept a second-rate site madilyethan a well-fed one,
since hunger is a signal that good habitats hatéern encountered’ (p. 55).

Orians groups factors that influenced the suitabiit early human habitats into
categories of resource availability and protecfrmm predators. His analysis leads to
the conclusion that ‘tropical savannahs, partidylahose with irregular relief
providing cliffs and caves, should have been thénwgd environment for early man’
(p. 57). Thus, strong positive responses to savaratings should have been selected
for in the evolution of human habitat choice meds@s. He supports his hypothesis
through reference to several lines of evidence:temdaden landscape descriptions of
early explorers in the American Great Plains, whiththat time had little of the
apparent human presence that would have stronghalsid habitability; spending for
homes and for recreation access in places with ctegistics of suit-able habitat, such
as proximity to water; and common practices in theice and arrangement of
aesthetic vegetation so that parks and other spasemble savannah environments. In
a subsequent text, Oriart989 marshals additional support for
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his position, citing among others the findings adllBig and Falk {982. Those
researchers found that, of the people in their $arfrom the American Northeast,
children preferred scenes of tropical savannah tiverkinds of natural scenes that
would have been familiar to them in their own loc&ler the older members of their
sample, the more familiar scenes were as well lilsetthe@ savannah scenes. Later work
with Judith Heerwagen (Orians and Heerwagen 1992; HeeragdrOrians1993
further elaborates the analysis as well as the stimebase, including findings of
greater preference for tree shapes characterissigiable habitat.

The savannah theory is distinctive in linking theotional response to landscapes
with the resolution of the problems associated wdémtifying suitable habitat. Some
independent research has addressed the theoddtivat, as with particular tree forms
as cues of suitable habitat (e.g., Summit and Soni®@9 Lohr and Pearson-Mims
2006. A recent study by Falk and Ballingq09 among students and school children
from the rain forest belt in Nigeria provides funtiseipport for an innate preference for
savannah-like settings. Despite the fact that 80%hefparticipants had never been
outside their own area, both groups expressed arprefe for savanna scenes as
compared to other biomes, including the familiainfierest biome. Other scholars
have, however, cast doubt on the idea that the sahashould be regarded as the
relevant, stable setting for early human evolutiand their arguments and findings
present challenges to the theory (e.g., PA88 Han2007).

5.4.1.3 Prospect-Refuge Theory

A third evolutionary approach also considers thigability of habitat with regard
to a problem that would frequently have confroneato-humans. In his presenta-
tion of prospect-refuge theory, however, Appletd®75 defines the problem
more narrowly than Oriansl980. Assuming that the ability to move toward a
goal while out of the sight of predators would h&veen of primary importance to
survival, he asserts that the environment's paakritir supporting this ability
should have evoked affective responses before atdarators of survival poten-
tial. Accordingly, he is more specific in his tresnt of symbolic aspects of the
human-landscape interchange and in setting outhheacteristics of landscapes
that should influence preference.

The idea of seeing without being seen motivates Apple (1975) analysis of
landscape into prospects, refuges, and hazardspé&uis, or views outward, are of two
general types. Direct prospects are the views availlbm the presently occu-pied
place, or primary vantage point. Examples includsmgramas and vistas, with
panoramas not being bounded by objects in the tapds as are vistas. Indirect
prospects, such as deflected vistas, imply views right be attained if one could
reach points farther off in the landscape, refete@s secondary vantage points. A
refuge may serve as a shelter or as a hiding plagey be that it does not serve both
functions simultaneously; a refuge might offer gfrefrom a storm yet not hide the
occupant from the sight of a predator. Thus, thstirdition between shelter and hide
assumes importance relevant to the type of ha2aide from function,
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refuges can also be characterized by their acdkiysilefficacy, origin (natural
versus artificial), and substance (earth refugeh ss caves, vegetation refuges
such as trees or grass, and nebulous refuges suidy)a Hazard is important to
the analysis as the justification of the need &uge and for seeing without being
seen. A hazard can be animate (e.g., a predatorpaoimate (e.g., weather). It can
also be seen in an obstacle to free movement (im@ed hazard) or in the
absence of a requirement for survival, such asrwd#diciency hazard).

Although many hazards may no longer be salient,|&pp (1975 maintains
that human response to landscape is still detednioesome extent by prospect
and refuge values. The aesthetic experience ofstap® is thought to be
influenced by variation in the objects that symbelprospects and refuges, the
spatial arrange-ment of symbols, and the equilibrbetween prospect and refuge
symbols, among other factors. Furthermore, prosgfage symbolism is seen to
hold on more than one level. It derives from thagmation and experience of the
observer as well as from the physical charactessif landscape objects.

Prospect-refuge theory can in some respects beibked@s Gibsonian in that it
entails the description of landscapes in termsro$pect and refuge affordances.
Affordances are functional values inherent in pbgktcharacteristics of the envi-
ronment. In his account of ecological perceptionbsGn (1979) argued that
people immediately apprehend the functionality led surfaces that they see, as
when a surface is perceived to afford walking dtirng. Appleton (996
acknowledges this characterization in his retrogpeclook at the original
presentation of the theory.

He also takes the opportunity to address two @itis of the earlier work.
First, he emphasizes that ‘there is no significaimcéhe comparative paucity of
reference in the book to the cultural case’, as sirwuld not ‘expect the case for
the prosecution to incorporate also the case ferdgfense’ (p. 236). Second, he
emphasizes that, ‘... while cultural, social and drisgl influences are of great
importance, they do not operate in a vacuum’; ® dktent that such influences
shape landscape tastes, ‘... they shape it, notfautthing, but out of something
which is already there’ (p. 236), namely, an inr@mponent.

Prospect-refuge theory has apparently inspiredbatantial amount of discus-
sion, but relatively little focused empirical resga Stamps4006 identified 214
works that made some reference to the theory, dutolild only classify 11% of
them as empirical. Recent empirical work by Staif3@®8a, b provides support
for some claims (i.e., preference for views oubomiountains) but not for others,
and he recommends caution in assuming the utifitietheory.

5.4.1.4 An Informational Perspective on Environmental Preferences

A fourth approach to understanding environmentalfepemces differs from the
previous three in that it is grounded in cognitpaychology; however, it also builds on
evolutionary assumptions and takes interest inngeds of pre-humans. Stephen and
Rachel Kaplan offer a view of human evolution apoesive to ongoing demands
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for the acquisition and rapid processing of infotiora from the environment

(Kaplan and Kaplan1978, 1982, 1989 On descending from the trees for
savannah ground well-populated with predators hom@ans came under selective
pressure to build on their perceptual capabilitiethe development of an ability

to quickly anticipate and respond to events in ¢n@ironment. For continued

survival, sustained in large part by hunting, sdacwould have favored abilities

to comprehend extended spatial areas and to plan.

According to this account, environmental preferenaeflect an innate
sensitivity to informational requirements of sumlivPre-humans are assumed to
have been motivated to expand upon the cognitivesrtizat they relied upon for
their survival. Their success would have been d@terd to some degree by their
responsiveness to conditions which affected wagifig. Aside from ready
comprehension of the environment being explored,pibssibilities for exploring
further would also have shaped preferences. Timfsrnhational qualities of the
visual array that supported needs for both undedstg and exploration would
have been influential in instituting preferencebeTdesire to maintain cognitive
clarity is assumed to still undergird aesthetiqpoeses. The aesthetic response,
though unconscious, is cognitive in character, guides affect (Kaplah987).

Informational qualities are ordered with respecttée dimensions in the
Kaplans' (1982, 1989 preference matrix. One dimension is temporalnepa
from what is in front of the person at the momentvhat could be in front of the
person as he or she proceeds further into the @mwient. The other dimension
refers to what the person is doing with regard rtforimation at the time; the
person is seen as engaged in making sense offtrenation available as well as
proceed-ing to acquire new information. Thus, (1) ianmediate need for
understanding is supported by the coherence ofptireeived environmental
elements; (2) the poten-tial for understandinghia future is in the legibility of
what lies ahead; a legible view suggests that amecontinue moving and not get
lost; (3) exploration of what lies in front of oieencouraged by the complexity
within the given set of elements; (4) further expton is stimulated by the
promise of additional infor-mation with a changesantage point, or mystery.

With this arrangement, a tension between order ancertainty is implicated in
aesthetic response; sufficient coherence and lagilsire needed to make sense of the
environment, but their action must be balancedrnmugh complexity and mystery to entice
the individual to gather more information. In adit to the informational qualities, the
theory sees particular contents signaling survixales (Kaplan and Kaplah982. In
modeling preference, natural elements such as teéswater are designated as primary
landscape factors because their very presence @pjmehave a positive impact. Here the
preference framework has common ground with hatiitsdry.

Numerous empirical studies have reported the inflasrof contents and informa-
tional factors on preferences for photographic ssefe.g., Herzogl985, 1989
reviewed in Kaplan and Kaplah989. On the basis of a meta-analysis, however,
Stamps 2004 concludes that the relationships between theifdormational fac-tors
and preference are far from consistent. One possigianation for this is that the
strength of the relationships may be contingentherkind of scenes (e.g., of built
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versus natural environments; cf. Herzog and Letet@®03. StampsZ004) offers
some specific recommendations for further work litils theory.

5.4.15 Fractal Geometry and the Fractal Dimension

The term fractal is used to describe fractured ebawhich possess repeating
patterns when viewed at increasingly fine magniftees. This quality of scale
invariance can be identified and quantified wittparameter called the fractal
dimension, D. The fractal dimension can be defiasd measure of the extent to
which a structure exceeds its base dimensionltthélnext dimension. Thus, for a
fractal line, D will be greater than one and uptwm. Similarly for a fractal
surface D will have a value between two and three.

From the start, the development of fractal geometas strongly linked to
issues relating to the mathematical descriptiofoohs and shapes that are found
in nature, such as mountain ranges and coastiiasdelbrot1983. The ubiquity
of fractals in the natural environment (Barnsl&993 Barnsley et al.1988
Gouyet 1996 has motivated a number of theories concerningréationship
between thepattern’s fractal character and the correspondieggived visual
qualities. The ability of observers to discriminattween fractal images based on
their D value has been shown to be maximal fort#aitnages with D values
corresponding to those of natural scenes (Kniltlett99Q Geake and Landini
1997, triggering discussions as to whether the setitsitof the visual system is
adapted to the fractal statistics of natural emrnents (Knill et al199Q Gilden
et al. 1993. Observers who displayed a superior ability tstidguish between
different D values were also found to excel in dtga tasks involving
‘simultaneous synthesis’ (the ability to combinereat perceptual information
with information from long term memory), with theuthors speculating that
natural fractal imagery resides in the long-termmogy (Geake and Landini
1997. Furthermore, Aks and Sproft996 noted that the aesthetically-preferred D
value of 1.3 revealed in their studies correspaondfactals frequently found in
natural environments. They speculated that thig/‘p@nt to an abstract form that
may be shared by nature and human preference?2{p This kind of speculation
follows lines of thought similar to those whichrdttite environmental preference
and aesthetic appraisal of particular landscapeeai¢s to evolutionary factors.

A more general theory discusses fractal aesthati¢erms of the condition expe-
rienced when the fractal structure of the obserwvedrenment matches the fractal
structures that underlie cognition and percepts®e( for example, Brigg992. For
example, the spatial information in a scene is gifto be processed within a ‘multi-
resolution’ framework where the cells in the visuaitex are grouped into so-called
‘channels’ according to the spatial frequency tbetect. The way these ‘channels’ are
distributed in spatial frequency parallels the isgptelationship of the fractal patterns
in the observed scenery (Fidl@89 Knill et al. 1990 Rogowitz and Vos$99Q Thus,
an aesthetic experience might be expected if, famgple, an art-work or a view from
a window matches this scaling relationship of thenclets.
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The number of empirical studies concerning how atisthexperiences relate to
fractals is small, and the visual stimuli used haeen very different. Some studies
have shown that people prefer fractal patterns overfractal patterns (Tayldr998,
2003, but a question of particular interest has beeretidr particular fractal
dimensions are preferred more than others. Thdestuditially led to very different
results, with preference shown for both higher D (P¥ek 1995 and lower D values
(Aks and Sprott1996. The inconsistency suggests that there is no emsally
preferred fractal dimension, and it was suggested tire aesthetic qualities might
instead be dependent on how the pattern was gedéfeaglor2001). This hypothesis
was tested using natural, man-made and computerajedefractals, but surprisingly
it was found that fractal dimensions in the rangeld-1.5 were most preferred,
irrespective of the pattern’s origin (Taylor et 2001, Spehar et aR003. The result
pointing to preference for mid-range D values hasesbeen sup-ported by studies on
landscape silhouettes extracted from photographggitall et al.2004 Hagerhall
2005, where mid-range fractal dimensions seemed to & preferred and also had
the highest score on perceived naturalness.

5.4.1.6 Closing Commentson Environmental Preference

We have given considerable attention to environalgireference here because a
preference can be taken as an indication of camditrelevant to well-being. A
preference for one environment over another mighatlla person into relatively
beneficial circumstances. This does not mean, hewethat an expression of
preference itself constitutes an improvement inldveing. In the following, we
review theories that more directly address theeissfihow the experience of
nature can serve health. We do not leave prefesehebind, however, in that
some of the research to be covered in the followimgsiders the correspondence
between preferences and benefits of nature experietevant for health.

5.4.2 Theories About Psychological Restoration

The theories just overviewed all assume that enwiiental preferences have some
innate basis. To justify the assumption, they rédevarious challenges faced by
pre-humans in the environments of their time. Etleugh people today may no

longer face those challenges, it is argued that tbin a disposition to respond

positively to environmental features that would déaveen conducive to the

survival of their ancestors. Those ancient tendgenanay serve people today by
guiding them into opportunities for restoration.

The term ‘restoration’ covers processes through igeople recover resources
that they have diminished in their efforts to miset demands of everyday life. Those
resources vary in kind. Physiological resourcesuthe the ability to mobilize energy
for action aimed at some demand, whether acute, as wimning
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to catch a train, or persistent, as when workingd far many days to meet a
deadline. Psychological resources include thetghi focus attention on a task,
even when noise or other distractions make it fabncentrate. Social resources
include the willingness of family and friends toopide help. Because a person
depletes various resources in meeting everyday désna potential or need for
restoration arises regularly. New demands will cateng, so the person must
restore the depleted resources or risk not beimg mbmeet the new demands.
Over time, inadequate restoration can translate prbblems with mental and
physical health (Harti@007).

With populations today concentrated in urban emvirents, the need for
restora-tion ordinarily arises with activities in artificial or built environment.
Because nature experiences often involve gettingyanom those places where
restoration needs arise, they may permit restoraifodepleted resources. Nature
experiences may at the same time promote restoratithat they have features
that a person may find engaging and pleasant.efasans like those described in
theories about environmental preferences. Thusydhtorative effects of nature
experiences may have some evolutionary basishleutynamic that is commonly
of interest — induction of restoration needs witttivdties situated in built
environments followed by move-ment into a more ratone to address those
needs with other activities — has a fundamentalljucal character.

Theories about restorative environments must spéled antecedent condition
of resource depletion from which a person need®nason; describe the process
of restoring the given resources, and; charactéhieeenvironments that promote
that process, as compared to merely permittinigattjg 2004). Two theories have
guided much of the recent research on restorafifeets of nature experiences.
Although they both emphasize the restorative gealibf nature, they differ in
their specifications of antecedent condition arslamative process.

5.4.2.1 Psychoevolutionary Theory

Roger Ulrich’s psycho-evolutionary theory (Ulrichh &. 1991, see also Ulrich
1983 is concerned with recovery from psychophysiolafistress. Stress is
defined as a process of responding to a situation perceasdlemanding or
threatening to well-being. Ulrich assumes the ojpameof an evolved system for
directing behavior in situations that are releantontinued survival and could be
experi-enced as stressful. That adaptive systerahies ‘hard-wired’ affective
responding in the selection of a behavioral strafgg., approach or avoidance)
and the simul-taneous mobilization of physiologicedources needed to execute
that strategy. Stress, in this work as elsewheeepimes manifest in increased
negative emotion and heightened autonomic aroas@ng other changes.

The theory proposes that restoration can occur vahstene elicits feelings of
mild to moderate interest, pleasantness, and cklin.someone experiencing
stress and needing to renew resources for furtttéritg, it could be adaptive to
continue viewing the scene in a non-vigilant manméis initially depends on
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visual characteristics of the scene that can ragidbke an affective response of a
general character, including interest. This respasshought to be ‘hard-wired’; it
does not require a conscious judgment about thees@nd indeed it can occur
before a person can formulate such a judgment.chiaeacteristics of the scene
that elicit the response include gross structuresgdepth properties, and some
general classes of environmental content. In thigurd, Ulrich 1999 maintains
that ‘... modern humans, as a partly genetic remofetolution, have a biologi-
cally prepared capacity for acquiring and retainiestorative responses to certain
nature settings and content (vegetation, floweegery, but have no such disposi-
tion for most built environments and their matexiglp. 52). Thus, the theory
assigns a restorative advantage to natural envieatsrand features of nature over
artificial environments.

The process of restoration would go something this, then: a scene with
moderate and ordered complexity, moderate deptfgcal point, and natural
contents such as vegetation and water would ragdbke interest and positive
affect, hold attention, and thereby displace ofri@snegative thoughts and allow
autonomic arousal heightened by stress to drop tmoae moderate level.
Restoration would become manifest in, for examptegre positively toned
emotions and lower levels of physiological paramet®uch as blood pressure,
heart rate, and muscle tension.

Experiments guided by this theory have documenité@rential change in
emotional and physiological outcomes measured duan immediately after
viewing actual or simulated natural and urban emnnents. For example, Ulrich
et al. 1997 had university students view a stressful indastacci-dent film and
then a 10-min video of a natural setting, urbafffitraor an outdoor pedestrian
mall. After the stressor, the downward trajectoffi@sfrontalis muscle tension,
skin conductance, heart period, and pulse tréins# were steepest with the nature
simulations. Changes in self-reported affect cogedrwith the physiological
results in showing a greater degree of resto-ratiibim the nature videos (see also,
e.g., Chang and Ch@®05 Parsons et all998 Park et al2007).

5.4.2.2 Attention Restoration Theory

Stephen and Rachel Kaplan's attention restoratimory (Kaplan and Kaplan
1989 Kaplan199j is concerned with restoration from attentiondigiae. They
assume that a person’s ability to direct attentiepends on a central inhibitory
capacity or mechanism. To focus on something thabt of itself interesting, the
person must inhibit competing stimuli that are mmteresting. It takes effort to
do this, and the person’s ability to inhibit compgtstimuli will become fatigued
with prolonged or intensive use. Loss of the intoibi capacity has a variety of
negative consequences. Those consequences inclutibility, failure to
recognize inter-personal cues, reduced self-cantapld increased error in
performance of tasks that require directed attantio
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A person can restore a diminished capacity for walily directing attention when
he or she experiencéascination, a mode of attention which the Kaplans’ assume to
have an involuntary quality, not require effortdarot have capacity limitations. When
a person can rely on fascination in ongoing agtivdemands on the central inhibitory
capacity are relaxed and a capacity for directitignéion can be renewed. As
described by the Kaplans, fascination is engagedhiscts or events, or by processes
of exploring and making sense of an environment.fagtination is not sufficient for
restoration. The theory also refers to the impatanf gaining psychological distance
from tasks, the pursuit of goals, and the likewimich he or she routinely must direct
attention (being away). Further, fascination carsb&ained if the person experiences
the envi-ronment as coherently ordered and of aulist scope (extent). Finally, the
theory acknowledges the importance of the match lestwlee person’s inclinations at
the time, the demands imposed by the environmedtifze environmental supports for
intended activities (compatibility).

According to ART there are four progressive stagfeestoration (Kaplan and
Kaplan1989. The first stage is referred to as ‘clearing bead’, which allows
random thoughts to wander through the mind and ugdad fade away. The
second stage of restoration is recharging direateghtion capacity. At the third
stage, one can clearly hear unbidden thoughts t¢terszon one’s mind, due to
reduced inter-nal noise and enhanced cognitivet qutiich are facilitated by soft
fascination. The final and deepest stage involveflections on one’s life, on
one’s priorities and possibilities, on one’s acticand one’s goals’ (Kaplan and
Kaplan1989 p. 197). Although it may be assumed that restmmgirogresses with
increasing involve-ment and time spent in natuteisinot clear how much
exposure to nature or time is required for thipss under optimal conditions.

Although many environments might afford the expaci of being away, fas-
cination, extent, and compatibility, the Kaplai®89 have argued that natural
environments should more readily do so than otimeirenments. For example,
natural environments may more readily afford beamgay because there are few
reminders about work demands and a relative absenoeople, interactions with
whom may require paying attention to one’s own #rel others’ behavior. The
Kaplans also assert that natural environments iahein aesthetically pleasing
features, such as scenery and sunsets, which evo#lerate, or ‘soft’, fascination
that permits a more reflective mode. In this regéndy suggest that there may be
an evolutionary basis for finding particular natufeatures to be appealing, as
they have done in their informational perspectimeeavironmental preference.

Quasi — and true experiments have tested the ptapo#iat experiences of natural
environments promote directed attention restorakietier than experiences of other
envi-ronments. In these studies, the researchees dygerationalized directed attention
capacity in terms of performance on tasks thatirecusubject to focus attention. For
example, Hartig et al.1@91) report a field experiment in which proofreadingfpe
mance was measured after 40 min spent in a natseeves city center, or a passive
relaxation condition. On average, the universitylehts who were randomly assigned
to the natural environment condition showed bettesttest proofreading perfor-mance
than that of the subjects assigned to the othegtaops.
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5.4.2.3 Extensionsof Research Concerned with Restorative Environments

The restorative environments topic has inspiredhrdiscussion and research in recent
years. Some work has considered whether the procestesribed in
psychoevolutionary theory and attention restoratibeory might run concurrently
(Hartig et al.2003. More recent work has appropriately sought to esslrshort-
comings with sampling in the early experiments, nafstvhich involved university
students in just a few environmental conditions. 8atadies have sought to assess the
restorative effects of a broader range of enviramsée.g., Bert@005, while others
have taken an interest in special populations dth@n students (e.g., Ottosson and
Grahn2009. Aside from sampling, recent work with attentiontoestion theory in
particular has sought to use performance meastsdsniore precisely capture the
operation of the inhibitory mechanism on which tteparcity to direct attention is
assumed to depend (e.g., Berman e2@08 Laumann et aR003. Still other research
has sought to develop measures of the componemestirative experience described
in attention restoration theory, for use in testshe theory as well as for practical
purposes (e.g., Hartig et 41997 Laumann et al2001, Herzog et al2003 Pals et al.
2009. These different kinds of studies have in variausys affirmed the earlier
findings of a restorative advantage of nature, @hnely have raised still other
methodological issues. The extension of the rebearea with the use of additional
environmental comparisons, study populations, measuand research designs is
enriching the body of findings. At the same timdsitreating challenges for eventual
meta-analytic research that will try to summarize dlail-able findings in quantitative
terms.

Another way in which the research area is being ee@ids to do with the links
between environmental preferences and restorativeerences. For example,
investigators have measured skin conductance (T&ylal.2005 Taylor 2006 and
brain wave activity (Hagerhall et 008 in response to fractal images, and obtained
results which suggest that fractal dimensions in gheferred mid-range may
contribute to stress reduction. HagerhaD@9 has proposed that fractal geometry in
natural scenery combines complexity and new infoilonatwith order and
predictability due to the self-similarity betweerakss, and this may engage interest in
ways that promote restorative soft fascination {efye 2007) Van den Berg and
colleaguesZ003 could in an experiment show that a video of a vlatkugh a natural
environment promoted greater post-stressor imprewmtiim emo-tion than a video of a
walk through a built environment, and that this elifince partially mediated the
difference found in preferences expressed (as peaatings) for the environments.
Nordh and colleague2@Q09 found that average ratings of preference for éls
urban parks, given by one group of people, cordlatrongly ( = 0.88) with average
ratings of the likelihood of being able to restareghose parks, as given by a separate
group of raters. Links between environmental pexfees and possibilities for
restoration have important practical implicatiok®owing that preference reliably
indicates the possibility of restoration, at lefst some categories of environments,
supports the use of the extensive literature oncipephysical environmental
predictors of preference in the effort to design
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settings that will serve restoration. As noted lgtavde et al.Z007), the empirical
literature on restorative environments so far pitesilittle specific guidance on
how landscape architects and others might desigtonagive environments, as
most studies have had very limited environmentaddang.

With regard to the relationship between nature égpee and health, perhaps the
most significant issue of extension has to do witmalative effects. The research
mentioned so far has had to do with what can be ccatlscrete restorative
experiences, in which, on a given occasion, isolatetime, a person in need of
restoration enters a situation that allows forstwath a visit to a park after a hard day
at work (Hartig 2007). It is important to know just what happens in acdite
restorative experience, and the available evideloes speak of a restorative advan-
tage of nature for such experiences (Health Couatithe Netherlands2004);
however, one such experience of itself will probadiylittle to promote lasting good
health. Rather, a basic assumption underlying reBean restorative environ-ments
concerns their cumulative effects: access to enwients with relatively high
restorative quality during periods available fostogation will cumulatively promote
greater health benefits than access to environnadriesser restorative quality. Note
that this assumption has three components. Oneviesdhe environ-ments to which a
person has visual or physical access. The secomdvas the periods or respites in
which restoration can occur, whether brief and irsjpasor of substantial duration and
dedicated to the purpose of restoration. The finivdlves the span of time over which
repeated restorative experiences can generate ativeutffects. Taken together, these
components of the ‘cumulative effects assumptioaveh encouraged attention to
people in their everyday contexts, where they wouttinarily and regularly seek out
or otherwise find possibilities for restoration omegular basis over an extended span
of time (Hartig2007). Many studies have built on this line of reasgniand many of
them have reported asso-ciations between naturgiespe and variables relevant to
health and well-being. They have done so for divegeulations and circumstances,
referring to therapeutic as well as preventive fiesmeSome examples are hospital
patients recovering from surgery (Ulrid®984), women receiving treatment for breast
cancer (Cimprich and Ron&)03, people with clinical depression (Gonzalez efral.
pres3, residents of urban public housing (Kuo and 8ali2001), children living in
rural poverty (Wells and EvarZ003, urban office workers (Bringslimark et 007,
Shin 2007, leisure home owners (Hartig and Fransii09, people who have
recently experienced a stressful life event (Van den Ber@leR010, the Dutch
general population (de Vries et 2003 Maas et al2006, and the English general
popula-tion (Mitchell and Popha&007, 2008

A final set of studies should be mentioned hereit @hows how environmental
preferences can work in support of restorative égpees. Staats et akq03, (Staats
and Hartig2004 Hartig and Staat2006 found in a series of experiments that the
difference in preference expressed for a forest waks a walk in a city was larger
when there was a greater need for restoration. Thésthwa case with subjects who
were simply asked to imagine themselves as eithiggutad or fresh as well as with
subjects who were actually relatively fresh at thgitr@ing of the day versus fatigued
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after an afternoon lecture. Moreover, the subjecsihgs of preference for the
different walks correlated strongly with their regs of the likelihood that they

would experience attentional recovery during theegi walk. This pattern of

results speaks to two important points: people ctorlearn that some places are
more likely to support restoration than others, ey may be able to deliberately
apply that knowledge in managing their energy,ndit@al capacity, and other

adaptive resources (see also Korpela and H28@$ Korpela and YI€r2009.

5.4.24 Closing Commentson Psychological Restoration

Preference for a natural environment might leacksgn into circumstances that
are beneficial because they support restoration. éX¥perience of restoration can
help the person to perform more effectively, feettér, get along better with
others, and so on. In the long run, recurrent ratt@ experiences can help the
person to enjoy better health. Restorative expeegrin nature can occur as part
of a deliberate strategy for managing adaptiveuess, as well as incidentally, in
the course of living in an area with nature neavhlyof this said, experiences in
natural environ-ments do not only serve healthubloprocesses of restoration.
They also serve health through processes in whidple learn new skills, come
to better under-stand their own capabilities, attteiwise develop in positive
ways. We now turn to discuss such processes.

5.4.3 Learning and Personal Development

Of particular interest here is a class of modetsbfenefits of nature experience
that focus on the way that behavior is shaped bypirceived contingencies of
actions performed in natural environments. Suchetgoduild on the idea that the
rein-forcement or feedback that shapes a persomlawor in a natural
environment differs from that which he or she reesiin everyday environments.
The net effect of the difference is a change inepas of behavior and views of
the self. In general, these models look to the mhnvironment as a setting for
personal growth and the correction of maladaptivactices through the
confrontation of problems or challenges as wellt®ugh opportunities for
reflection. More specific outcomes mentioned irs thiierature include improved
problem-solving ability, greater self-reliance, acishnges in self-concept, self-
esteem, body image, and perceived locus of coffwolreviews, see e.g., Driver
et al. 1987 Levitt 1988. Effects typically unfold over the course of days
weeks, with some persisting well beyond the timealty in the environment.
Discussions of learning and personal developmenbeageficial aspects of
nature experience often refer to a person or gemfing within a program that is
implemented in a wilderness environment (e.g., BIL&90Q Ewert and McAvoy
2000. Moreover, the participants in such programsadien young people with
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special needs. The combination of the therapeuatigram with the environmental

experience presents problems for those wanting ridenstand the beneficial

effects of nature experience per se. The structtedfing, and activities of the

program may be more salutary for participants tienenvironment in which the

program is being conducted. The natural environnnesy facilitate the conduct

of program activities, but that does not mean gaaticular features of the natural
environment itself are essential to the succesbeprogram. Studies of the ben-
efits of such therapeutic camping and outdoor ehgé programs have been
troubled by methodological problems such as a lafckomparison groups, and
this has prevented a clearer view of the role efghvironment. These points and
the details of various programs are discussedrinnaber of reviews (e.g., Driver

et al.1987% Levitt 1988 Ewert and McAvoy2000).

There are reasons to believe, however, that thecemaent of itself supports
beneficial change. In a review of related literafu¢nopf (987 lists five ways in
which natural environments have been differentidteth everyday environments
as settings for behavior. First, a natural envirenthand wilderness in particular,
challenges ‘accustomed behavior patterns, resguacesproblem-solving styles’
(p. 787). Second, a natural environment is implaotiandifferent, and gives little
negative or judgmental feedback (see also Wohl®8i83. Third, the relative
manipulability and predictability of a natural eroiment means that the person
need not be consumed with defensive, coping betayafter Bernsteil972.
Fourth, it permits a greater degree of self-expoassFinally, natural settings
allow a greater sense of personal control. ThisHHgpothesis has however been
chal-lenged by Kaplan and Talbdt983.They maintain that the relaxation of
efforts to control the environment was importantthe participants in their
wilderness program.

Newman’s {980 model for the amelioration of learned helplessnibsough
structured wilderness programs also offers insigintsvhat might prove benefi-
cial for people acting outside of a program contégiarned helplessness follows
from an inability to perceive contingency betweam’'s efforts toward a desired
outcome and the outcome that actually follows. Aspe learns to believe that he
or she cannot influence outcomes more generalliyg{8an 1975. The condition
is attended by emotional, cognitive, motivationahd possibly self-concept
deficits, such as impaired problem-solving abiliy, inability to persist at a task
in the face of failure, low self-esteem, and degims(e.g., Abramson et dl979.
People who are suffering from learned helplesstess to attribute their failures
to stable, global, internal causes, such as agpensj pervasive lack of ability.
Conversely, they tend to attribute their successesternal, specific, and possibly
unstable causes, such as good luck in the padicinktance (Abramson et al.
1979.

According to Newman1(980 the structure of Outward Bound-style programs
and the characteristics of their wilderness sedtinglp a person to develop clear
and realistic patterns of causal attributions axpleetations. They also promote
acquisition of skills and mastery, encourage aes@&iscompetence or controlla-
bility, and help direct perceptions of competenterider to positively influence
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self-concept and self-esteem. Several wilderneasackeristics are thought to be
instrumental in this. First, in wilderness theree alessened demands on
information-processing capabilities. A person whkofreed from having to deal
with the usual mental noise may be able to gainde@einsight into their
attribution patterns. Second, stressful conditioneveryday environments (e.g.,
noise, crowding, stimulus ambiguity) are not préserthey are more easily seen
as being under one’s control. Conditions that arteumder one’s control, such as
the weather, are readily seen as impartial andobube control of all people.
Third, the novelty and threat values of wildernegske close attention and coping
efforts. Dealing with manageable doses of confusod anxiety provides an
opportunity to develop a sense of competence inlirdeavith unexpected
situations. Finally, being in a wilderness envir@mhmeans engaging in basic
survival activities that promote competence buijdamd provide opportunities for
making more accurate attribu-tions about succeddailure.

Reser and Scherll988 make similar observations about ways in which wider
ness encounters encourage adaptiveness and pemewelbpment, but without
placing the encounter in the context of a structupegogram or referring to the
correction of pathological conditions. They presantodel for person-environment
transactions that occur in intrinsically motivatiragtivities such as running or
wilderness trekking. They argue that the personrenment transactions which occur
during these activities involve feedback that isacland unambiguous. Because of
these qualities, the information has a reward valgortional to the ambiguity and
lack of clarity in information that the person drafsxem the environ-ment in general.
Reser and Scherl further assume that the feedbaick whie person receives from the
everyday physical and social environment is tyfyceddirect, ambiguous, routinized,
and role-prescribed. Their model is also intergsbecause it integrates aspects of a
learning approach with attentional and information-pessing considerations from
evolutionary models such as that of the KaplansaCand unambiguous feedback has
reward value in part because of its utility in omlnfunctioning for a biological
information-processing system.

5.4.3.1 Closing Commentson Learning and Personal Development

Theories about learning and personal developmentige an important comple-
ment to theories about psychological restoratiothan effort to understand how
nature experience serves health. People may bdrafit experiences in natural
environments not only by restoring depleted resesirbut also by acquiring new
capabilities. With activity in a natural environnmierm person may correct a
mundane deficit, such as directed attention fatigue more serious one, such as
learned helplessness. In either case, the actiéty segue into a process of devel-
opment and growth that does far more than simpiyecb the deficit. The natural
environment as a setting for therapy and educatimeives more attention in
Chapters 11 and 12 of this book.
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5.5 Issuesfor Future Research

Having discussed ‘what has been’ and ‘where wenang’, we turn finally to
discuss ‘where we are going’. In the present sactiee first consider some addi-
tional directions for research. We then identifyjngogeneral issues for research to
address in the foreseeable future. These includdleciyes to the evolutionary
assumptions that are made by some theories conteiitte nature experience and
health, as well as individual differences in resggmto nature.

5.5.1 Additional Topicsfor Research

In the foregoing section we discussed a numbersgthmlogical processes that
have implications for well-being and health. Théxdoo little space here to go
into the many possible directions for further reskaconcerning those and other
processes, but two other topics deserve at leadtrbention here. They are self-
regulation and place attachment.

In our discussion of restoration and restorativeirenments we mentioned that
people come to learn that some places are morty ltkesupport restoration than
others, and that they may be able to apply thatdedge in managing their adap-tive
resources. This kind of behavior is integral td-sefjulation as described by Korpela
(1989; the person acts to maintain a favorable pleasane balance, assimilate the
data of reality into a coherent conceptual systemintain a favor-able level of self-
esteem, and maintain relatedness to others (Koriedd 2001 p. 574). The person
attends to these functional principles with the afse variety of strate-gies, such as the
selection of a place in which he or she can feehiiqular way, be alone or with
others, and so on, as desired. Self-regulation pelliodically involve restoration
(Korpela and Hartid 996, and some people may on a given occasion prefgo to a
natural environment for that purpose, but they meg to nature for other reasons as
well (see also Scopelliti and Giuliard004. They may, for example, want to
experience a feeling of vitality (Ryan et &@010. Whether for vitalization or
restoration, the use of environments for self-rajoh is seen as having clear
relevance for health. Further research might fullitf study a broader range of
complementary processes within a self-regulatioméwaork, including restoration
and vitalization with nature experience.

A second topic that deserves mention here is teénfe of a connection to nature.
Several researchers have in recent years proposeéuts that relate to this general theme,
which involves the feelings that people have wh@ytare in nature as well as the feelings
that they have toward nature. These concepts inautbtional affinity with nature (Kals et
al. 1999, inclusion of nature in the self (Schud02, environmental identity (Clayton
2003, and connectedness to nature (Mayer and Fra@@z). Recent empirical work
confirms the impression that these concepts ovddag large degree (Briigger et al.
pres$. Nonetheless, it is of interest that these exgioes of an emo-
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tionally laden bond with the natural environment egupto motivate behaviors
intended to reduce harmful impacts on the envirartimia a similar vein, research has
found that people who endorse the use of naturair@mments for psychological
restoration perform more behaviors that could besered environmentally friendly
(Hartig et al.2007). Research can thus consider a dynamic in whicltthpeomotion
and protection of the environment are mutually fiagicing. This is not a new idea; we
alluded to it in our discussion of the developmeithe environmental movement. It
remains however for researchers to further studyrdstical potential.

5.5.2 Challengesto Evolutionary Assumptions

We suggested earlier that efforts to understandtthéa relation to nature will
increasingly try to account for the combined cdnitions of innate, cultural and
personal determinants of aesthetic responses toenato do this will require,
among other things, attention to developments wiwtonary theory and related
research. The evolutionary assumptions that urederlich of the current thinking
about nature experience and health apparently hagtergone little review since
their formulation in the 1960s and 1970s. Consetiylesome researchers still
take it as an article of faith that too few geniers can have passed for humans to
have acquired biological adaptations to built, esdly urban environments. The
valid-ity of this belief ought to be assessed gintiof current research (Jo2607).
For one, paleoanthropologists have questioneddis that the savannah was the
unique environment of evolutionary relevance (Pb®88. For another, ‘humans
spread out of Africa’s savannas at least 1 miljears ago’, and ‘we have had
plenty of time since then — tens of thousands ofgations — to replace any origi-
nal innate responses to savanna with innate respdoshe new habitats encoun-
tered’ (Diamondl993 pp. 253—-254; cited in KahtB97).

Aside from work in paleoanthropology, recent decaumge witnessed a sustained
challenge to the orthodoxy that the environmentsdoet affect genes as they pass
from one generation to the next; the environmerd been accorded a role in the
generation of heritable genetic variation, in aidditto its role in the selection of
adaptive variants (Jablonka and Lat®®98. This may open for more rapid change in
ecologically relevant traits in natural populatiohile geneticists and molecular
biologists are busily investigating the procesdespigenetic variation and inheritance,
ecologists are working to get a grasp on their vaald causes and consequences
(Bossdorf et al.2008. Their work may enable a more precise descriptibrihe
relationship between health and nature as partprbeess, long since recognized, in
which biological selection and culture have comeplay mutu-alistic roles; people
shape the environment which then shapes them (cfzi2oisky1962 Dubos1965
Hartig 1993. In this process we can understand individualsomy as carriers and
reproducers of genes, but also as carriers of mgamho reproduce something of the
meaning structure of the culture in which they ambedded. If a particular culture
maintains that a strong link holds between nature
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and health, individuals within that culture may aatthe environment in a way
that both reinforces those meanings and affectetivdonment which generates
and selects genetic variation.

5.5.3 Individual Differencesin Responsesto Nature

Perhaps in keeping with evolutionary conceptionst thiaphasize uniformity in
response to nature, the research on nature anith Ineal not yet seen a sustained effort
to address the possibility that there are systendifferences across indi-viduals in
responses to nature. There are several types sdnarvariables that may account for
differences in the strength and/or direction ofunathealth rela-tions in the short or
long-term. These include socio-demographic varmlsiech as gender, age, income,
education, and socio-economic status; personaliigst such as sensation-seeking
(Zuckerman1994); motivational orientations and needs such asées for autonomy
(Deci and Ryar2000 and the need for structure (Van Den Berg and VansWin
Westrain pres$; knowledge-related variables such as images afregDe Groot and
Van den Born 2003); personal experience with certgpes of environments,
including regional or local familiarity, childhooskperiences (Ewert et &005, and
place attachments; and, finally, phases acrosdlifitnespan, including the various
developmental stages of children (Kell2802).

Traditionally, research on individual differencesresponse to nature has focused
mainly on the socio-demographic correlates of ipuaferences for land-scapes with
varying degrees of human influence (e.g., Struff®@5 Simoni2003 Van den Berg
et al. 1998. Other research on visual preferences has lookegbrid socio-
demographics to consider personality variables. é&s@mple, Abello and Bernaldez
(1986 found that those of their subjects classified less ‘emotionally stable’
preferred landscapes containing structural rhyttand recurrent ‘patterns’, while
those with high scores on ‘sense of responsibilégded to reject hostile, defoliated or
wintery landscapes, despite their greater legibility

Personal variables may not only moderate visudepeaces for nature, but are also
highly relevant to people’s health responses. lalthepsychology it is com-monly
acknowledged that people cope very differently widalth threats (Leventhal et al.
1984. These differences are not only related to pexseariables (e.g., neu-roticism),
but also to the availability of social and envira@mtal resources that may be used to
deal with health threats (Stockdale et 2007). Consistent with this latter notion,
recent epidemiological research in the Netherlarats found that relations between
green space in the living environment and self-regbhealth are stronger for groups
who are more home-bound, and thus more dependethieasupply of green space in
their neighborhood, such as children, housewived, tae elderly (De Vries et al.
2003 Maas et al2006. Other recent research suggests that gender aarlemof
social roles and behavioral norms may also corditiee health ben-efits that adults
realize from opportunities for experiencing natuk®r example, in a longitudinal
population study of urban residents in Sweden, osiigrof a leisure
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home was prospectively associated with a loweliliked of early retirement for
health reasons among men (Hartig and Frang28@9. Among women, highly
educated ones in particular, the likelihood of wadtirement was greater with
leisure home ownership, possibly because the kitome imposed additional
domestic work that outweighed the benefits of contéth nature. In addition to
their implications for further research, such fadeserve consideration in the
policy, planning, and health care contexts in whidas about health benefits of
natural environments are put into practice.

5.6 Conclusions

Ideas about health in relation to the experienceadfire have a long history. The
current research on the topic can be seen as atrexpression of a number of
long-running, intertwined, social and cultural peeses. Those processes have
converged with developments in scientific and pssienal fields to provide
compelling reasons for systematically studying reatexperience and health and
relatively good scientific capabilities for doing.dn challenging ‘common sense’
views about nature and health, researchers todayusing those methods and
theories now viewed as scientifically credible, besearchers in the future will
undoubtedly, in line with their professional resgitility, find fault with some of
the methods and formulations used today. Nonethetbgre is good reason to
think that our understanding of these phenomenamigroving, as are the
capabilities for putting them to use. Issues at iterface of research and
application are addressed in the next two chapters.
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