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SUMMARY

Engaging in outdoor nature-based spaces has significant
positive physiological and psychological health benefits.
Although the integration of nature into indoor spaces is
rarely considered a health-promoting tool, it may be an ef-
fective method for increasing nature engagement in a
largely urbanized world. This paper presents an overview
of indoor nature exposure (INE) by summarizing the
current evidence of INE through the use of a scoping meth-
odology. Results show that INE can be a health-promoting

tool through the interaction of nature-based stimuli and in-
dividual characteristics (e.g. gender, age). Moreover, the
results of the current literature need to be interpreted with
consideration to methodological issues, such as the lack of
participant characteristics, the issue of exposure realism
and little qualitative data to highlight individual experi-
ences. The scoping review process allowed for the summa-
tion of results and for a framework to be created in order to
better understand how INE is facilitated.
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INTRODUCTION

In nature and the language of the sense

The anchor of my purest thoughts the nurse

The guide, the guardian of my heart and soul
(Wordsworth, 1798)

The healing properties of nature have long
been expressed in writing, as seen by the extract
from Lines Written Above Tintern Abbey by
Wordsworth (1798) and the literature from Muir
(1901), Thoreau (1854) and Emerson (1836).
(Nature has typically been a broad and encom-
passing definition that has a variety of meanings.
Due to the vastness and ambiguity of the term,
this article defines nature as outdoor spaces that

incorporate a range of plants, animals, land-
scapes and water features.) Recent evidence sup-
ports the claim that spending time in nature
provides a range of positive physical, psycho-
logical and social health benefits (Ohtsuka et al.,
1998; Cimprich and Ronis, 2001; Wu and Lanier,
2003; Loeffler, 2004; Wichrowski et al., 2005;
Boniface, 2006; Berman et al., 2008; Park et al.,
2010; van den Berg and Custers, 2011). These
health-promoting properties are purportedly
linked to humans’ adaptive connection to nature.
During the course of evolution, outdoor environ-
ments provided humans with food, security and a
place of restoration, which resulted in positive
physiological and psychological benefits (Ulrich,
1983; Wilson, 1984; Kellert and Wilson, 1993;
Lorh and Pearson-Mims, 2000). The biophilia
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hypothesis describes this innate affiliation with
nature as an adaptive behavior passed on
through evolution (Wilson, 1984). However, the
landscape of 21st century is a drastic change
from the natural environments from which
humans evolved in.

Nature is beneficial for our health and well-
being, and yet increasingly people spend less
time outdoors. Currently, over 50% of the
world’s population is living in urban areas and
has limited our opportunity to engage in nature
(Zipperer and Pickett, 2012). People are now
functioning largely within built spaces, despite
their physiological and psychological functions
evolving from nature (Ulrich, 1983; Wilson, 1984;
Kellert and Wilson, 1993). Data now suggest this
rapid change and nature deficit is linked to the
growing mortality and morbidity rates associated
with chronic stress and poor mental health
(Garling and Golledge, 1993; Maller et al., 2005;
Louv, 2008; Selhub and Logan, 2012). While
urbanization has drastically changed the appear-
ance of outdoor environments, the ability to
adapt built environments offers the opportunity
to facilitate nature interaction within indoor
spaces and provide restorative and health-
promoting indoor environments.

Time-use data show that in North America,
most adults spend �90% of their time indoors
(Klepeis et al., 2001; Leech et al., 2002; Setten
et al., 2013), where interior design features define
the environment, and directly or indirectly (e.g.
perceptions of environmental characteristics)
influence an individual’s wellbeing (Hedge et al.,
1989; Aries et al., 2010). Through ambient (e.g.
art) and architectural properties (e.g. windows),
indoor built spaces can incorporate natural light,
plant-based features and organic textures, sounds
and aromas to replicate nature. Considering the
potentially healing properties of nature, exposing
individuals to natural elements through indoor
environmental characteristics may be a means of
improving health and creating health-promoting
environments.

Reviews summarizing the effects of nature
contact have not focused on indoor nature expos-
ure (INE). Instead, the current work on nature
and health has typically focused on outdoor
nature (e.g. mountainous landscapes or forests)
or urban environments. Little work has been
done to understand how these two environments
can merge to create restorative nature-based
spaces within built environments. The present
review outlines the current evidence on INE.

From a health-promotion perspective, under-
standing the link between nature-based indoor
environments and health is important for the in-
corporation of nature into health sustaining and
promoting ventures in a largely urbanized world.

METHODS

This study adopted a scoping method outlined by
Arskey and O’Malley (Arskey and O’Malley,
2005), that allowed for the identification of a
variety of evidence from various disciplines,
regardless of the methods or study designs applied
(Arksy and O’Malley, 2005; Badger et al., 2000).
Unlike systematic reviews, scoping studies do not
address specific or narrow research questions, nor
do they assess the quality of the included studies
(Arksy and O’Mally, 2005).

The scoping study began by using a compre-
hensive strategy which used evidence (quantita-
tive and qualitative) from a variety of sources.
Articles were identified through electronic data-
bases (including EBSCO, Cumulative Index to
Nursing and Allied Health Literature (CINAHL),
ProQuest, PubMed, Science Direct and Web of
Science) and reference lists of reviewed articles.
Key search words were selected from two broad
areas: health and nature (Table 1).

The literature was included if it made theoret-
ical or empirical assessments of INE, evaluated a
physical, biological, psychological and/or social
component of health, examined INE in an adult
population with no indications of ill-health (i.e.
chronic disease), was published in English, was
peer-reviewed, and was published within the last
20 years. (The review focused on the literature
looking at INE outcomes in healthy adult popu-
lations for three specific reasons. First, the
purpose of the review was to understand the
health-promoting and health-sustaining proper-
ties of INE rather than the healing properties.
Secondly, pediatrics is a distinct and separate

Table 1: Search terms used in electronic databases

Nature search terms Health search terms

Natura Healing Therapa

‘Nature assisted’ Health Attention
‘Nature based’ Psychologa Mood
Indoors Wellbeing Stress
Planta Restoratia Physical

Cognitive

aIndicates multiple endings possible.
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facet of health research. It is unknown if the
health-promoting properties of INE are similar
or distinctly different in a younger population,
thus the authors did not want to risk comparing
health outcomes across these two distinct popu-
lations. Thirdly, methodological issues arise
when comparing differences in health outcomes
across samples with significantly different health
statuses at baseline; therefore, samples with
existing health issues were excluded.) The data
were organized by key themes (e.g. study results,
definition of indoor nature) into a chart for syn-
thesis (Table 2) and then summarized.

RESULTS AND DISCUSSION

The initial search resulted in 4573 articles. After
assessing the title and abstracts of articles, a final
total of 51 articles met the inclusion criteria.
The articles used a wide range of self-reported
and objective physical and psychological mea-
sures and provided evidence that INE promotes
health and wellbeing (Table 2). A synthesis
of the results is presented in Figure 1, illus-
trating the health-promoting features of INE
through the interaction of environmental and
individual characteristics.

Methods used to study INE

The reviewed literature consisted of cross-
sectional (n ¼ 11) and experimental (n ¼ 40)
study designs. All studies used quantitative mea-
sures to examine the relationship between INE
and health. Self-reported measures were the only
source of data in 49% of the studies, only object-
ive measures (e.g. blood pressure, temperature)
were used in 18%, and a combination of both
were used in 33%. Only one study (Larsen et al.,
1998) used mixed methods and investigated how
people perceive INE. Future research should con-
sider the use of qualitative methodologies in order
to understand how individuals develop personal
connections with their environment when engag-
ing with nature. Understanding this relationship
will clarify how nature influences health and will
strengthen the interpretation of statistical associa-
tions in the literature.

The study designs mainly focused on short-
term one-time encounters with INE, making it
difficult to generalize to longer and continual
exposures (Berto, 2005; Barton and Pretty, 2010;
Bratmann et al., 2012) and to understand the

potential long-term impacts of INE (Hansen-
Ketchum et al., 2009). Future studies should
consider using longitudinal studies that track
changes over time, assesses the length of health
effects after exposure and the accumulative
effect from repeated interactions (Barton and
Pretty, 2010). Work on INE should clearly
describe their methodology choices, and con-
sider the implications of study design, measure-
ment and exposure lengths on their results. The
nature-health literature tends to be optimistic
towards the evidence of INE, overlooking the
fact that much of this work has design flaws.

Health outcomes of INE

The review illustrates the physiological and psy-
chological mechanisms present in the INE–
health relationship. INE promotes health when
individuals are presented with nature-based
stimuli that they perceive as attractive, pleasing
and pleasant to all their senses. A range of
physiological and psychological health benefits
were identified (Table 2), such as:

† a decrease in physiological stress indicators
(e.g. a reduction in heart rate, blood pressure,
skin temperature) [see examples (Lorh et al.,
1996; Parsons et al., 1998; Li et al., 2012a,b)];

† increased comfort (i.e. individuals felt INE
created a reflective, restorative, relaxing, peace-
ful and pleasing environment) [see examples
(Kaplan, 2001; Shibata and Suzuki, 2002; Han,
2010)];

† improved health (e.g. a reduction of head-
aches, itchy skin, dryness, sick leave and
increased energy) [see examples (Fjeld, 2000;
Pretty et al., 2005; Gladwell et al., 2012)];

† higher pain tolerance [see examples (Lorh and
Pearson-Mims, 2000; Vincent et al., 2010a,b)];

† improved facets of mood such as increased re-
laxation and happiness, and decreased anger
and frustration [see examples (Tennessen and
Cimprich, 1995; Larsen et al., 1998; Kweon
et al., 2008)];

† higher self-rated quality of life and wellbeing
[see examples (Dravigne et al., 2008; Kweon
et al., 2008; Vincent et al., 2010a)];

† better cognitive function (e.g. increased task
performance, attention, memory) [see exam-
ples (Tennessen and Cimprich, 1995; Lohr
et al., 1996; Shibata and Suzuki, 2001)].

Only one study examined social aspects of health
in the context of INE (Hartig and Staats, 2006),
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Table 2: Overview of the literature

Author Nature definition Health measurement Discipline Study outcomes

Aries et al. (2010) Sunlight and view of nature
(undefined)

Attractiveness, mood,
restorativeness

Psychology View, view quality and people sharing a window influenced
discomfort. Nature reduced discomfort through office
impression, but increased discomfort directly

Adachi et al. (2000) Flowers and potted plants Mood Horticulture Flowers improved mood and affected women positively.
Foliage increased temper, but affected males positively

Berman et al.
(2008)

Scenery undefined nature Cognition Psychology Nature improved cognitive functions and task performance,
was more refreshing, enjoyable and likable.

Berto (2005) Photos of landscapes Restorativeness Psychology Nature improved attention and were viewed longer
Bringslimark et al.

(2009)
Potted plants Cognition, perceived stress Psychology View or presence of plants reduced sick leave and productivity,

and was positively correlated with stress
Cackowski and

Nasar (2003)
Pictures of trees Cognition Psychology Nature improved cognition

Chang and Chen
(2005)

A window with a view of a tree
and potted plants

BVP, brain activity, mood Horticulture Nature increased brain activity and reduced anxiety. Just a
nature views impacted BVP more than a view of nature and
a plant, and a view of a city and a plant

Chang et al. (2008) Photos of landscapes BVP, brain activity,
restorativeness

Planning and
design

Nature increased restorativeness, brain activity and lowered
BVP

Coleman and
Mattson (1995)

Potted plant and a photograph of
a plant

Temperature Horticulture Nature lowered stress more than non-nature

de Kort et al.
(2006)

A video of landscapes, animals
and plants

Mood, presence, SCL Psychology Nature reduced stress and improved affect

Dijkstra et al.
(2008)

Potted plant Attractiveness, perceived
stress

Medicine Nature reduced perceived stress through the perceived
attractiveness of the room

Dravigne et al.
(2008)

Potted plant and a window with a
view of greenspace
(undefined)

Attractiveness, job satisfaction Horticulture Nature increased job satisfaction and wellbeing. Men had the
highest satisfaction with plants/no window, and the lowest
with no plants/windows

Felsten (2009) Images of landscapes Restorativeness Psychology Nature increased restorativeness
Fjeld (2000) Potted plants and sunlight

(manmade)
General health Horticulture Nature improved health, discomfort, neuropsychological

symptoms (fatigue and headache) and mucous membrane
symptoms (dry and hoarse throat)

Fjeld et al. (1998) Potted plants General health Planning and
design

Complaints of cough, fatigue, dry/hoarse throat and dry/itching
facial skin decreased in nature

Gladwell et al.
(2012)

Photos of nature (not defined) BP, HR, general health Psychology No significant cardiovascular or respiratory differences.
Viewing nature increased parasympathetic activity

Han (2010) Photos of landscapes Attractiveness, restorativeness Psychology Preference mediated scenic beauty and restoration
Hartig et al. (1996) Photos of a dirt path in a forest Cognition, mood Psychology Nature resulted in less error, positive affect was more relaxing

and increased wellbeing
Hartig and Staats

(2006)
Photos of a forest Attractiveness, mood,

restorativeness, social
stimulation

Psychology Nature increased attitudes, recovery, reflection and social
stimulation

Herzog et al. (2003) Photos of a field or a forest Restorativeness Psychology Nature was more restorative and preferred

Continued
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Table 2: Continued

Author Nature definition Health measurement Discipline Study outcomes

Herzog and
Chernick (2000)

Photos of landscapes Attractiveness, restorativeness Psychology Restorativeness and environmental attractiveness increased
depending on characteristics of the landscapes (e.g. danger
vs. safe)

Hinds and Sparks
(2011)

Photos landscapes Mood Psychology Nature improved mood depending on previous nature
experiences

Jin et al. (2009) The scent of fresh flowers BP, HR, SCL, temperature Horticulture Nature scents reduced physiological stress and increased
temperature

Kahn et al. (2008) A window view of a grass and
trees

HR Psychology Nature increase in HR recovery

Kaplan (2001) Picture or a window with a view
of nature

Attractiveness, restorativeness Psychology Nature increased satisfaction with nature and neighborhood
and improved restorativeness. A park view reduced
satisfaction but a garden increased it

Kaufman and Lohr
(2004)

Computer-generated photos of
trees

Attractiveness Horticulture The color of nature influenced environmental attractiveness.
Green and red trees had positive responses, purple and
orange had negative. People also responded different to
trees within the same color hue

Kim et al. (2010) Photos landscapes Brain activity, mood Medicine Nature improved mood
Kweon et al. (2008) Photos of landscapes Mood, perceived stress Psychology Males had more anger and stress to no nature and females had

lowest anger and stress to nature
Larsen et al. (1998) Potted plants Attractiveness, cognition,

mood
Psychology Nature increased productivity and attractiveness. Open-ended

comments were grouped into positive (e.g. lack of
distraction); negative (e.g. blandness) and qualities (e.g.
soothing)

Laumann et al.
(2002)

A video of natural waterscapes
and sounds of nature

BVP, cognition, HR Psychology Nature reduced HR

Leather et al.
(1998)

A window with sunlight and a
view of nature

Attractiveness, general health,
job satisfaction, mood,
perceived stress

Psychology Sunlight and/or a nature view increased job satisfaction,
reduced intention to quit and lower feeling worn out and
uptight

Li et al. (2012a,b) A window view of water or a
grassy hill

Noise annoyance Planning and
design

Nature view reduced noise annoyance

Li et al. (2012a,b) Computerized photos of various
plantscapes

BP, HR, mood, SCL Horticulture The color of nature influenced stress and mood. Red, yellow
and green reduced stress and improved mood

Lohr and
Pearson-Mims
(2000)

Potted Plants BP, mood, pain tolerance,
temperature

Horticulture Nature was rated more positively, had higher levels of positive
emotions and increased pain tolerance

Lohr et al. (1996) Potted plants BP, cognition, HR, mood Horticulture Nature increased performance and reduced stress
Ozdemir (2010) A window view of trees and/or

vegetation
Attractiveness Planning and

design
Nature increased view satisfaction

Parsons et al.
(1998)

Photos of vegetation BP, brain activity, HR,
restorativeness, SCL

Psychology Nature reduced BP and brain activity, improved mood and
restorativeness

Pretty et al. (2005) Photos of rural landscape (not
clearly defined)

General health, mood Medicine Nature reduced BP and increased mood

Raanaas et al.
(2011)

Potted plants Cognition Psychology Nature improved task performance
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Sakuragawa et al.
(2005)

Wooden furnishings Attractiveness, mood,
restorativeness

Horticulture Nature decreased BP for those who liked the environmental
features. Non-nature was decreased environmental
attractiveness and mood

Shibata and Suzuki
(2002)

Potted plants Attractiveness, mood Psychology Nature improved mood and was associated with a silent and
small room

Shibata and Suzuki
(2001)

A window view of vegetation
and/or woods

Attractiveness, cognition,
mood, restorativeness

Psychology Plants increased female performance and was related to
preference. Nature improved mood overall

Shibata and Suzuki
(2004)

Potted plants Cognition, mood Psychology Females felt the plant to be less distracting and had a greater
feeling of familiarity than men, but did not impact
performance

Staats et al. (1997) Photos trees, fields and foliage Mood Psychology Mood was influenced by nature-based features in photos (e.g.
accessibility, density)

Staats et al. (2003) Photos of forests Attractiveness, restorativeness Psychology Nature was preferred, decreased fatigue and has greater
restorativeness

Tennessen and
Cimprich (1995)

Photos of trees, grass, bushes and
lakes

Cognition, mood Psychology Nature increased attention, but did not impact mood or
performance

Tsunetsugu et al.
(2007)

Wooden furnishings Attractiveness, BP, HR Planning and
design

The 45% room, decreased BP and increased HR, and was the
most comfortable. The 90% room decreased BP, but caused
a decrease in brain activity and increased HR

Valtchanov et al.
(2010)

A virtual forest Cognition, mood, SCL Psychology SCL and mood increased in nature. No differences in cognition

Vincent et al.
(2010a)

Photos of landscapes BP, HR, pain tolerance,
presence

Medicine Hazardous features of nature influenced pain tolerance and
mood

Vincent et al.
(2010b)

Photos of landscapes BP, HR, pain tolerance Medicine Negative features (e.g. hazard) of nature influenced pain
tolerance, stress and mood

White et al. (2010) Photos of landscapes Attractiveness, mood,
restorativeness, presence

Psychology Nature was preferred more. Increasing aquatic features
increased preference and mood. Adding water to nature
increased restorativeness, only aquatic reduced
restorativeness

BP, blood pressure; BVP, blood volume pulse; EEG, electroencephalography; EMC, electromagnetic compatibility; HR, heart rate; SCL, skin conductance level.
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and found that photos of forest environments
(nature) were significantly less socially stimulat-
ing than photos of urban environments. With
such little research examining the social aspects
of INE it is difficult to deduce the social benefits
of INE; however, it is logical to assume that if
there is similar physiological and psychological
health benefits between outdoor and INE,
similar social benefits would also exist. In the
work by Lewis (Lewis, 1990, 1992, 1996) it is
found that community gardens provide indivi-
duals with opportunities to socialize with local
and fellow gardeners and community residents,
which encourages community social cohesion
through the elimination of prejudices (e.g. race,
socio-economic standing) by working towards a
common community goal. Armstrong (Armstrong,
2000) and Leyden (Leyden, 2003) found that
urban parks facilitate social networks and the
building of community and social contacts, which
serve to enhance the safety and wellbeing of com-
munities. Qualitative research shows that engaging
in nature-based leisure (e.g. camping, hiking)
encourages the formation of social bonds and gives
individuals the opportunity for, and results in,
shared experiences (Bricker and Kerstetter, 2002;
Boniface, 2006; Garst et al., 2010). Future research

should consider the social benefits of INE, and the
potential it has for creating communities within
the built environment.

Environmental characteristics

INE consisted of real (n ¼ 27) or representations
(n ¼ 29) of nature-based items (e.g. plants vs. a
picture of a plant) that elicited at least one
sensory response with participants. Real nature-
based items were typically plants (59%) or
windows with a view of nature (37%), and repre-
sentations of nature were often photographs,
paintings or videos of plantscapes (85%) and
landscapes (44%). While representations may
produce positive health outcomes, direct com-
parisons of the effects of these depictions and
real nature-based stimuli are limited (van den
Berg et al., 2003; de Kort et al., 2006; Kjellgren
and Buhrkall, 2010). Kahn et al. (Kahn et al.,
2008) found greater stress recovery in the pres-
ence of a window with a nature view than in the
presence of a plasma screen (representation)
with the same view. In the work by Kjellgren and
Buhrkall (Kjellgren and Buhrkall, 2010) it is
found that simulated nature-based environments
were as effective at reducing stress as real envir-
onments, but were less preferred. Participants

Fig. 1: Indoor nature exposure (INE) framework.
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felt that ‘there was something missing’ (p. 470)
and left them ‘longing to be in real nature’
(p. 470), suggesting that representations may not
be a preferred substitute for nature and raises
questions of effectiveness and realism.

The majority of studies focused only on the
impact of a single stimulus rather than the cumu-
lative effect of a variety of sensory interactions.
Two studies (Laumann et al., 2002; Li et al., 2009)
evaluated non-visual experiences (e.g. sounds
and scents) with nature-based items, whereas all
others examined visual stimuli. The use of only a
single and/or visual stimulus created an INE
experience for participants that lacked rich sensory
components that occur in outdoor environments,
and likely limited an individual’s ability to feel a
sense of ‘presence’ or connection to the exposure
[(de Kort et al., 2006), p. 312]. [Presence refers to
an emotive state of existing or being present in a
particular place and is linked to enhanced well-
being and may be a critical component in the
therapeutic benefits of nature exposure (van den
Berg et al., 2003; Sanchez-Vives and Slater, 2005;
de Kort et al., 2006).] In the anecdotal work by
Burns (Burns, 1998) on nature-guided therapy it
suggests that auditory and olfactory interactions
are particularly influential in creating psycho-
logical and physiological responses with nature.
Moreover, research shows that the integration of
sound and aromatherapy into healthcare setting
reduces pain and stress in patients (Dijkstra
et al., 2008), influences psychosomatic reactions
(Hongratanaworakit, 2004; Edris, 2007) and
boosts immunity (Li et al., 2006). It is possible
that presenting indoor nature stimuli that inte-
grate visual, auditory and olfactory sensory
experiences will better replicate the experience
of being outdoors and, thus, enhance the thera-
peutic benefits of INE.

Through this review, we also determined that
the amount (e.g. the number of plants present)
and type (e.g. flowers vs. plants) of INE to which
an individual was exposed impacted outcomes.
In some studies the amount of nature present
was positively correlated with stress and higher
ratings of unattractiveness and negatively corre-
lated with productivity (Larsen et al., 1998;
Tsunetsugu et al., 2007; White et al., 2010); the
color of the nature-based stimuli influenced indi-
viduals’ preference for the object (Kaufman and
Lohr, 2004; Li et al., 2012a,b) and characteristics
of a window view (e.g. park vs. garden) influ-
enced satisfaction with surroundings (Kaplan,
2001; Fasten, 2009; Li et al., 2012a,b). Careful

consideration should be made when developing
health-promoting INE tools, as factors such as
the amount, type and details (e.g. color) of the
nature-based stimuli are likely to influence the
therapeutic outcomes.

Individual characteristics

Studies largely used convenience samples of
college or university students (n ¼ 37), and office
employees (n ¼ 8). Over 45% of the studies had
a sample between the ages of 18 and 29 years,
except for 18 studies which did not identify the
average age or age range of their sample. Little
consideration was made to understand potential
differences in health outcomes based on sex and/
or age; however, data suggest that individual
characteristics (i.e. sex, age and nature connec-
tion) may influence the health outcomes received
from INE. Results showed that females, com-
pared with males, have stronger preferences for
nature and experience greater positive outcomes
in the presence of nature (Shibata and Suzuki,
2001, 2002; Kweon et al., 2008), indicating a
potentially significant interaction between sex
and INE. While most of the articles examined
the nature–health relationship with a sample that
contained both males and females, sex was rarely
considered a potentially confounding variable.
Females typically have more exposure to plants
(Lohr et al., 1996) and more familiarity with
nature-based stimuli, which is associated with
greater positive experiences with nature (Berto,
2007). Future research should consider how
males and females interact with indoor nature-
based stimuli and how these interactions impact
the therapeutic outcomes.

Generation and age may also influence the re-
lationship between INE and health. Research
examining the restorative properties of nature
indicates significant differences in preference
and familiarity between older adults and adoles-
cents, indicating that adolescents are less familiar
with and less in favor of nature-based environ-
ments. Hinds and Sparks (Hinds and Sparks,
2011) also found that individuals raised in rural
settings or with greater experience with nature-
based environments reported more joy and less
apprehension to nature experiences than partici-
pants from urban childhood locations or with
less experience with nature. The studies sample a
range of individuals from 18 to 61 years of age;
however, much like sex, age was never consid-
ered a potentially mediating variable.

Indoor nature exposure 133



The literature largely ignored the impact of
individual factors on health outcomes. While
studies often provided a breakdown of sex and
age demographics, no studies indicated the ethni-
city or cultural backgrounds of participants.
Future work should take into consideration indi-
vidual factors, as an individual factor may signifi-
cant influence how an individual perceives,
experiences and engages with nature.

Individual nature-based experiences

The heavy focus of psychology-based studies
(Table 1) may account for the lack of qualitative
results that are able to address socially, culturally
and individually constructed meanings of nature.
Research has primarily focused on exploring the
experience of nature through emotions and phys-
ical feelings, and has revealed much about the
diverse experiences individuals have when en-
gaging with nature. While peoples’ experiences
are varied, the focus of this work has been on a
common natural environment that is shared
across and between groups of people. Regardless
of similarities, experiences with nature can be,
and are, personal and distinctive. Patterson et al.
(Patterson et al., 1998) stated that an experience
is ‘influenced by individuals’ unique identities,
their current personal projects, past experiences
and situational influences’ (p. 244); this suggests
that an individual’s experience with nature is
idiosyncratic, dynamic and varies across the life
course.

Neurobiological research indicates that an indi-
vidual’s previous interactions with nature-based
environments will influence their experience with
INE. Biederman and Vessel (Biederman and
Vessel, 2006) suggest that visual stimuli associated
with semantic memories (e.g. facts or knowledge)
and episodic memories (e.g. personal experi-
ences) will be more pleasing and interesting than
stimuli associated with fewer memories. This is
because triggering memories releases endorphins
that create positive and pleasant feelings. Nature-
based stimuli associated with more memories
and experiences are thus likely to lead to greater
positive feelings (Shibata and Suzuki, 2002;
Biederman and Vessel, 2006). INE research to
date has focused on the strength and impact of
the nature–health relationship, rather than on
how an individual develops relationships with
nature-based places over time (Boniface, 2006).
One study in this review (Larsen et al., 1998)

focused on how people perceive INE and high-
lights this significant gap in the literature.

INE: a health-promotion framework

The collation and summarization of the literature
allowed for themes to be structured in a way that
highlights the interaction between environmental
and individual factors that create health out-
comes, and the various ways INE can promote
physical and psychological health (Figure 1).
INE occurs within indoor environments that
contain real or representations of nature-based
stimuli that engages a variety of senses (e.g.
sight, hearing). Variations in the environment
(e.g. real or representations of nature) and the in-
dividual (e.g. sex, age, nature connection) will
impact the health outcomes observed and influ-
ence the therapeutic benefits and experience an
individual receives from INE. Additionally,
nature-based experiences across the life course
will also impact the current and future INE
experiences, indicating that INE experiences
move and change across an individual’s life time.

This framework presents a starting point for
the integration of INE into daily lives and is sup-
ported by the Ottawa-Charter’s call to create
supportive and healthy environments for all
populations (WHO, 1986). However, this review
suggests that there are inherent challenges to
this, as individual characteristics likely influence
nature preferences and health outcomes. While
individual characteristics have not been investi-
gated as mediating factors in the INE–health
relationship, it is important to consider their
potential influence and resulting implications on
the therapeutic benefits of INE.

One clear finding is that the physiological and
psychological benefits of INE are often facili-
tated through stress reduction and stress recov-
ery, and suggest that this is a fundamental
pathway in the nature–health relationship.
These benefits have been examined through
several nature-based theories including the
Attention Restoration Theory (ART) (Kaplan,
1987; Kaplan and Kaplan, 1989) and the psy-
choevolutionary theory (PET) (Ulrich, 1983;
Ulrich et al., 1991). The proponents of ART
suggest that restorative settings remove an indi-
vidual from their daily tasks, contain features
that hold their attention with little effort (e.g.
clouds, rustling leaves) and restores their ability
to concentrate, allowing them to recover from
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stress (Kaplan, 1987). It is argued that these
aspects are more likely to occur within a natural
setting where one can have the sense of being
removed from the everyday (i.e. urbanized)
world, feel a part of a larger process, be in an en-
vironment that is rich in elements and stimuli
that allow for recovery from mental fatigue and
be in harmony with an environment humans are
pre-disposed to feel comfortable in. Through the
PET, Ulrich (Ulrich, 1983) and Ulrich et al.
(Ulrich et al., 1991) propose that our bodies
create physiological reactions when presented
with stressful environments that threaten our
health (i.e. urban areas). Recovery from stress
can occur in environments that are pleasant,
calm and moderately interesting to an individual
by replacing negative affect (generated from
stress) with positive affect, and reducing auto-
nomic arousal (e.g. blood pressure). Much like
ART, PET suggests that nature-based environ-
ments encompass features that promote and
enhance stress recovery.

Early work from Ulrich (Ulrich, 1979; 1981)
and Ulrich et al. (Ulrich et al., 1991) on PET con-
firmed that physiological changes occur when an
individual is exposed to nature. When viewing
nature-based scenes, participants experienced
increased alpha wave amplitudes, which is often
associated with increased serotonin production
(a neurotransmitter that is a primary target of
anti-depressants and anti-anxiety medications).
Selhub and Logan (Selhub and Logan, 2012) also
suggest that exposure to INE can increase dopa-
mine production, which elicits feelings of well-
being, positive mood and the perception of less
stress. Thus, much like outdoor nature, INE can
facilitate physiological changes in individuals that
enhance both physical and psychological health.

Limitations of the review

This review provides a valuable synthesis of the
nature-health research within an indoor setting,
but is not without limitations. First, while the
framework presents an overview of the INE–
health relationship, interpretation and application
should be done with consideration to variations in
INE definitions, methodological differences across
studies and limitations in the literature which
may make it difficult to generalize. Secondly, it is
possible that we missed relevant articles, as some
databases have poor indexing. Thirdly, the com-
prehensive process for the review (e.g. using
snowballing to find additional sources in article

bibliographies) can make replicating the search
results difficult. Fourthly, the restriction to arti-
cles published in English excluded relevant work
done in Japan, China and Korea (n ¼ 6), which
may have contributed to alternative evidence.
Fifthly, by limiting the selection of literature to
published peer-review journals, the study may be
susceptible to publication bias (Rosenthal, 1979).
It is possible that the effectiveness of INE is
exaggerated as studies showing negative results
are less likely to be published. Lastly, the scoping
study methodology does not allow for the critical
appraisal of evidence quality, as its goal is to
evaluate the breadth of knowledge rather than
its depth (Arskey and O’Mally, 2010). A critical
appraisal of the INE literature would help clarify
the quality of existing evidence, how limitation in
the methods impact the interpretation of the
INE–health outcomes and help further the
understanding of the INE–health relationship.

CONCLUSION AND FUTURE
DIRECTIONS

This review synthesizes existing results and pre-
sents additional evidence to support the use of
indoor nature as a health-promoting resource
through physiological and psychological chan-
nels (Figure 1). The literature presented supports
INE as a health-promoting mechanism; however,
inconsistencies in definitions and issues with
methodology (e.g. study design, sample descrip-
tions) should be taken into consideration when
applying the INE framework. The benefits of
nature have been recognized for centuries;
however, the value of nature and place as a
health-promotion tool has been lost. However,
the ability to adapt our surroundings, particular-
ly indoor environments, offers a means of inte-
grating nature into spaces we live in and engage
with, and INE may be a way to use the built
environment to enhance our health and wellbeing.

The breadth of the scoping review allowed for
the identification of gaps in the current literature
across a variety of disciplines (Table 2), but also
highlights a growing field that presents further
opportunities for understanding the pathways
between INE and health outcomes (Figure 2). It is
hoped that the framework can begin to facilitate
the integration of interdisciplinary approaches to
understanding INE and serve as a meeting grounds
for future discourses. Creating interdisciplinary
research agendas for INE may help refine the
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existing knowledge and would highlight the
complexity of nature-based health-promotion
mechanisms. Creating indoor spaces rich in
nature may provide an effective means of pro-
moting health inside and out and embracing the
proverbial ‘roots’ of medicine.
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Hartig, B., Böök, A., Garvill, J., Olsson, T. and Gärling, T.
(1996) Environmental influences on psychological restor-
ation. Scandinavian Journal of Psychology, 37, 378–393.

Herzog, T. R. and Chernick, K. K. (2000) Tranquillity and
danger in urban and natural settings. Journal of
Environmental Psychology, 20, 29–39.

Herzog, T. R., Maguire, C. P. and Nebel, M. B. (2003)
Assessing the restorative components of environments.
Journal of Environmental Psychology, 23, 159–170.

Hinds, J. and Sparks, P. (2011) The affective quality of
human-natural environment relationships. Evolutionary
Psychology, 9, 451–469.

Hongratanaworakit, T. (2004) Physiological effects in
aromatherapy. Songklanakarin Journal of Science and
Technology, 26, 117–125.

Jin, Z., Li, X., Zhang, Q., Pan, H. and An, X. (2009) Human
responses to flower fragrance of Lilium ‘Siberia’ and Rosa
‘Escimo’. Forestry Studies in China, 11, 185–189.

Kahn, P. H., Friedman, B., Gill, B., Hagman, J., Severson, R.
et al. (2008) A plasma display window? The shifting base-
line problem in a technologically mediated natural world.
Journal of Environmental Psychology, 28, 192–199.

Kaplan, S. (1987) Aesthetics, affect, and cognition: environ-
mental preferences from an evolutionary perspective.
Environment and Behavior, 19, 3–32.

Kaplan, R. (2001) The nature of the view from home: psycho-
logical benefits. Environmental Behavior, 33, 507–542.

Kaplan, R. and Kaplan, S. (1989) The Experience of Nature:
A Psychological Perspective. Cambridge University Press,
Cambridge.

Kaufman, A. and Lohr, V. (2004) Does plant color affect
emotional and physiological responses to landscapes?
Acta Horticulturae, 639, 229–233.

Kellert, S. and Wilson, E. (1993) The Biophilia Hypothesis.
Island Press, Washington, DC.

Kim, G., Jeong, G., Kim, T., Baek, H., Oh, S., Kang, H.
et al. (2010) Functional neuroanatomy associated with
natural and urban scenic views in the human brain: 3.0T
functional MR imaging. Korean Journal of Radiology, 11,
507–513.

Kjellgren, A. and Buhrkall, H. (2010) A comparison of the
restorative effect of a natural environment with that of a
simulated natural environment. Journal of Environmental
Psychology, 30, 464–472.

Klepeis, N., Nelson, W., Ott, W., Robinson, J., Tsang, A.,
Switzer, P. et al. (2001) The National Human Activity
Pattern Survey (NHAPS): a resource for assessing expos-
ure to environmental pollutants. Journal of Exposure
Analysis and Environmental Epidemiology, 11, 231–252.

Kweon, B., Ulrich, R., Walker, V. and Tassinary, L. (2008)
Anger and stress: the role of landscape posters in an office
setting. Environment and Behavior, 40, 355–381.

Larsen, L., Adams, J., Deal, B., Kweon, B. S. and Tyler, E.
(1998) Plants in the workplace. The effects of plant
density on productivity, attitudes, and perceptions.
Environment and Behavior, 30, 261–281.

Laumann, K., Gärling, T. and Stormark, K. (2002) Selective
attention and heart rate responses to natural and urban
environments. Journal of Environmental Psychology, 23,
125–134.

Leather, P., Pyrgas, M., Beale, D. and Lawrence, C. (1998)
Windows in the workplace. Environment and Behavior,
30, 739–763.

Leech, J., Nelson, W., Burnett, R., Aaron, S. and
Raizenne, M. E. (2002) It’s about time: a comparison of
Canadian and American time-activity patterns. Journal
of Exposure Analysis and Environmental Epidemiology,
12, 427–432.

Lewis, C. (1990) Gardening as a healing process. In Francis,
M. and Hester, R., Jr. (eds), The Meaning of Gardens:
Idea, Place and Action. The MIT Press, Cambridge, pp.
244–251.

Lewis, C. (1992) Effects of plants and gardening in creating
interpersonal and community well-being. In Relf, D.
(ed.), Role of Horticulture in Human Well-Being and
Social Development: A National Symposium. Timber
Press, Arlington, VA, pp. 55–65.

Indoor nature exposure 137



Lewis, C. (1996) Green Nature/Human Nature: The
Meaning of Plants in Our Lives. University of Illinois
Press, Urbana, Chicago.

Leyden, K. (2003) Social capital and the built environment:
the importance of walkable neighborhoods. American
Journal of Public Health, 93, 1546–1551.

Li, H., Chau, C., Tse, M. and Tang, S. (2012) On the study
of the effects of sea views, greenery views and personal
characteristics of noise annoyance perception at homes.
The Journal of the Acoustical Society of America, 131,
2131–2140.

Li, X., Zhang, Z., Gu, M., Jiang, D., Wang, J. et al. (2012)
Effects of plantscape colors on psycho-physiological
responses of university students. Journal of Food,
Agriculture & Environment, 10, 702–708.

Loeffler, T. (2004) A photo elicitation study of the meanings
of outdoor adventure experiences. Journal of Leisure
Research, 36, 536–556.

Lohr, V. and Pearson-Mims, C. (2000) Physical discomfort
may be reduced in the presence of interior plants.
International Human Issues in Horticulture, 10, 53–59.

Lohr, V., Pearson-Mims, C. and Goodwin, G. (1996)
Interior plants may improve worker productivity and
reduce stress in a windowless environment. Journal of
Environmental Horticulture, 14, 97–100.

Louv, R. (2008) Last child in the woods: Saving our children
from nature-deficit disorder. Algonquin Books, New
York, NY.

Maller, C., Townsend, M., Pryor, A., Brown, P. and St.
Leger, L. (2005) Healthy nature, healthy people: ‘Contact
with nature’ as an upstream health promotion interven-
tion for populations. Health Promotion International, 21,
45–54.

Muir, J. (1901) Our national parks. Cosimo, Inc., New York.
Ohtsuka, Y., Yabunaka, N. and Takayama, S. (1998)

Shinrin-yoku (forest-air bathing and walking)
effectively decreases blood glucose levels in diabetic
patients. International Journal of Biometeorology, 41,
125–127.

Ozdemir, A. (2010) The effect of window views’ openness
and naturalness on the perception of rooms’ spaciousness
and brightness: a visual preference study. Scientific
Research and Essays, 5, 2275–2287.

Park, B., Tsunetsugu, Y., Kasetani, T., Kagawa, T. and
Miyazaki, Y. (2010) The physiological effects of
Shinrin-yoku (taking in the forest atmosphere or forest
bathing): evidence from field experiments in 24 forests
across Japan. Environmental Health and Preventive
Medicine, 15, 18–26.

Parsons, R., Tassinary, L., Ulrich, R., Hebl, M. and
Grossman-Alexander, M. (1998) The view from the road:
implications for stress recovery and immunization.
Journal of Environmental Psychology, 18, 113–139.

Patterson, M., Watson, A., Williams, D. and Roggenbuck, J.
(1998) An hermeneutic approach to studying the nature
of wilderness experiences. Journal of Leisure Research,
30, 23–452.

Pretty, J., Peacock, J., Sellens, M. and Griffin, M. (2005)
The mental and physical health outcomes of green exer-
cise. International Journal of Environmental Health
Research, 15, 319–337.

Raanaas, R., Evensen, K., Rich, D., Sjostrom, G. and Patil,
G. (2011) Benefits of indoor plants on attention capacity
in an office setting. Journal of Environmental Psychology,
31, 99–105.

Rosenthal, R. (1979) The ‘file drawer problem’ and
tolerance for null results. Psychological Bulletin, 86,
638–641.

Sakuragawa, S., Miyazaki, Y., Kaneko, T. and Mikita, T.
(2005) Influence of wood wall panels on physiological and
psychological responses. Journal of Wood Science, 51,
136–140.

Sanchez-Vives, M. and Slater, M. (2005) From presence to
consciousness through virtual reality. Perspectives, 6,
332–339.

Selhub, E. M. and Logan, A. C. (2012) (eds) Your Brain on
Nature: The Science of Nature’s Influence on Your Health,
Happiness and Vitality. John Wiley & Sons, Mississauga,
ON.

Setten, E., Hystad, P., Poplawski, K., Cheasley, R.,
Cervantes-Larlos, A. et al. (2013) Risk-base indicators of
Canadians’ exposures to environmental carcinogens.
Environmental Health, 12, 15–28.

Shibata, S. and Suzuki, N. (2001) Effects of indoor foliage
plants on subjects’ recovery from mental fatigue. North
American Journal of Psychology, 3, 385–396.

Shibata, S. and Suzuki, N. (2002) Effects of the foliage plant
on task performance and mood. Journal of Environmental
Psychology, 22, 265–272.

Shibata, S. and Suzuki, N. (2004) Effects of an indoor plant
on creative task performance and mood. Scandinavian
Journal of Psychology, 45, 373–381.

Staats, H., Gatersleben, B. and Hartig, T. (1997) Change in
mood as a function of environmental design: arousal and
pleasure on a simulated forest hike. Journal of
Environmental Psychology, 17, 283–300.

Staats, H., Kieviet, A. and Hartig, T. (2003) Where to
recover from attentional fatigue: an expectancy-value
analysis of environmental preference. Journal of
Environmental Psychology, 23, 147–157.

Tennessen, T. M. and Cimprich, B. (1995) Views to nature:
effects on attention. Journal of Environmental Psychology,
15, 77–85.

Thoreau, H. (1854) Walden and other writings by Henry
David Thoreau. Bantam Books, New York.

Tsunetsugu, Y., Miyazaki, Y. and Sato, H. (2007)
Physiological effects in humans induced by the visual
stimulation of room interiors with different wood quan-
tities. Journal of Wood Science, 53, 11–16.

Ulrich, R. (1979) Visual landscapes and psychological well-
being. Landscape Research, 4, 17–23.

Ulrich, R. (1981) Natural versus urban scenes—some psy-
chophysiological differences. Environ and Behavior, 13,
523–556.

Ulrich, R. (1983) Aesthetic and affective response to natural
environment. In Altman, I. and Wohlwill, J. (eds), Human
Behaviour and Environment: Vol 6. Behaviour and the
Natural Environment. Plenum, New York, pp. 85–125.

Ulrich, R., Simons, R., Losito, B., Fiorito, E., Miles, M. and
Zelson, M. (1991) Stress recovery during exposure to
natural and urban environments. Journal of Environmental
Psychology, 11, 201–230.

Valtchanov, D., Barton, K. and Ellard, C. (2010) Restorative
effects of virtual nature settings. Cyberpsychology,
Behavior, and Social Networking, 13, 503–514.

van den Berg, A. and Custers, M. (2011) Gardening pro-
motes neuroendocrine and affective restoration from
stress. Journal of Health Psychology, 16, 3–11.

van den Berg, A., Koole, S. and van der Wulp, N. (2003)
Environmental preference and restoration: (How) are

138 J. McSweeney et al.



they related? Journal of Environmental Psychology, 23,
135–146.

Vincent, E., Battisto, D. and Grimes, L. (2010a) The effects
of presence and influence in nature images in a simulated
hospital patient room. Herd, 3, 56–69.

Vincent, E., Battisto, D. and Grimes, L. (2010b) The effects
of nature images on pain in a simulated hospital patient
room. Herd, 3, 42–55.

White, M., Smith, A., Humphryes, K., Pahl, S., Snelling, D.
et al. (2010) Blue space: the importance of water for prefer-
ence, affect, and restorativeness ratings of natural and built
scenes. Journal of Environmental Psychology, 30, 482–493.

Wichrowski, M., Whiteson, J., Haas, F., Mola, A. and Rey,
M. J. (2005) Effects of horticultural therapy on mood
and heart rate in patients participating in an inpatient

cardiopulmonary rehabilitation program. Journal of
Cardiopul-monary Rehabilitation and Prevention, 25,
270–274.

Wilson, E. (1984) Biophilia. Harvard University Press,
Cambridge, MA.

World Health Organization. (1986) Ottawa Charter for
health promotion. In: International Conference on Health
Promotion: The Move Towards a New Public Health.
World Health Organization, Health and Welfare Canada,
Canadian Public Health Association, Ottawa.

Wu, J. and Lanier, L. (2003) Natural killer cells and cancer.
Advances in cancer research, 90, 127–156.

Zipperer, W. and Pickett, S. (2012) Urban Ecology: Patterns
of Population Growth and Ecological Effects. In: eLS.
John Wiley & Sons, Ltd., Chichester.

Indoor nature exposure 139



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


