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Research suggests that contact with nature can be beneficial, for example leading to

improvements in mood, cognition, and health. A distinct but related idea is the personality

construct of subjective nature connectedness, a stable individual difference in cognitive,

affective, and experiential connection with the natural environment. Subjective nature

connectedness is a strong predictor of pro-environmental attitudes and behaviors that may

also be positively associated with subjective well-being. This meta-analysis was conducted

to examine the relationship between nature connectedness and happiness. Based on 30

samples (n = 8523), a fixed-effect meta-analysis found a small but significant effect size

(r = 0.19). Those who are more connected to nature tended to experience more positive

affect, vitality, and life satisfaction compared to those less connected to nature. Publication

status, year, average age, and percentage of females in the sample were not significant

moderators. Vitality had the strongest relationship with nature connectedness (r = 0.24),

followed by positive affect (r = 0.22) and life satisfaction (r = 0.17). In terms of specific

nature connectedness measures, associations were the strongest between happiness

and inclusion of nature in self (r = 0.27), compared to nature relatedness (r = 0.18) and

connectedness to nature (r = 0.18). This research highlights the importance of considering

personality when examining the psychological benefits of nature. The results suggest that

closer human-nature relationships do not have to come at the expense of happiness.

Rather, this meta-analysis shows that being connected to nature and feeling happy are,

in fact, connected.

Keywords: nature relatedness, connectedness to nature, happiness, subjective well-being, biophilia, hedonic well-

being, meta-analysis, human-nature relationship

INTRODUCTION

Wilson (1984) posits that humans have an inborn tendency

to focus on and affiliate with other living things. Termed the

biophilia hypothesis by Kellert and Wilson (1993), this attrac-

tion to life and lifelike processes can be understood through

an evolutionary perspective. Because humans have spent almost

all of our evolutionary history in the natural environment and

have only migrated to urban living in relatively recent times,

this attraction, identification, and need to connect to nature

is thought to remain in our modern psychology (Kellert and

Wilson, 1993). More specifically, it would have been evolution-

arily adaptive for our ancestors to be connected to nature in

order to survive and thrive in their immediate environmental

circumstances. The everyday behaviors of our ancestors such

as successfully finding suitable food, water, and shelter, effec-

tively monitoring time and one’s spatial location, and avoiding

and reacting to predators all heavily relied on paying attention

to cues in nature. Thus, individuals who were more connected

to the natural world would have had a significant evolutionary

advantage over those who were not as connected. To be clear,

not all aspects of nature are beneficial and life supporting. For

example, Ulrich (1993) reviews instances of biophobia, or a bio-

logical preparedness to acquire fear of persistently threatening

things such as snakes and spiders. Nonetheless, he argues that

evidence of biophobia simultaneously suggests the viability of

evolved positive responses to the natural world. Evolutionary psy-

chology more generally suggests that modern environments are

not optimally suited to minds that evolved in different (more

natural) environments (e.g., Barkow et al., 1992; Buss, 2000).

Thus, the specific biophilia hypothesis is not needed to retain

the more general evolutionary idea of modern gaps in optimal

human-environment fit.

The gap in nature exposure between our early evolutionary

environments and modern life is clear, and appears to be growing.

For instance, children are spending less time playing in natural

environments compared to previous generations (Clements,

2004; Louv, 2005; England Marketing, 2009) and, in general,

individuals from developed nations are spending almost all of

their time indoors (Evans and McCoy, 1998; MacKerron and

Mourato, 2013). On a broader scale, for the first time in human

history, more of the world’s population now lives in urban instead

of rural areas (United Nations Population Division, 2002). This

physical disconnection from the environments in which we

evolved in may be having a detrimental impact on our emotional

well-being as exposure to nature is associated with increased

happiness (Berman et al., 2008, 2012; Mayer et al., 2009; Nisbet

and Zelenski, 2011; MacKerron and Mourato, 2013; White et al.,

2013).
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Beyond these trends, individuals vary along a continuum in

their subjective connection to nature (e.g., Mayer and Frantz,

2004). This individual difference, which will be referred to as

nature connectedness, can be thought of as trait-like in that it is

relatively stable across time and situations (Nisbet et al., 2009).

Nevertheless, one’s subjective connection to nature can fluctuate

(e.g., compare taking a walk outside in nature vs. indoors through

tunnels) and be measured at the state level as well (Schultz, 2002;

Nisbet and Zelenski, 2011). For the purposes of this paper, nature

connectedness will be primarily conceptualized as a trait-like

between-person difference.

Consistent personality, attitudinal, behavioral, and well-being

differences are found between those who strongly identify with

and feel connected to the natural world compared to those who

do not. Individuals higher in nature connectedness tend to be

more conscientious, extraverted, agreeable, and open (Nisbet

et al., 2009; Tam, 2013a). Beyond personality traits, a greater con-

nection to nature is also associated with more pro-environmental

attitudes, a greater willingness to engage in sustainable actions,

and increased concern about the negative impact of human

behavior on the environment (Mayer and Frantz, 2004; Leary

et al., 2008; Nisbet et al., 2009; Tam, 2013a). Behaviorally, individ-

uals higher in nature connectedness are more likely to spend time

outdoors in nature and engage in a variety of pro-environmental

behaviors (e.g., buy “green” products; Mayer and Frantz, 2004;

Nisbet et al., 2009; Tam, 2013a). Most relevant to this article,

nature connectedness has also been correlated with emotional

and psychological well-being (e.g., Nisbet and Zelenski, 2013).

The purpose of the current research was to examine the relation-

ship between nature connectedness and happiness in particular

by conducting a meta-analysis. The meta-analysis was completed

by using correlations to examine the strength of the relationship

but not necessarily if one variable causes the other.

An evolutionary history where it was apparently advantageous

for our ancestors to be connected to nature and present day

variability in nature connectedness appear to be contradictory

ideas at first glance, but multiple explanations exist for how both

can co-exist. First, similar to how variability in other person-

ality traits can be understood as being the result of cost and

benefit trade-offs for fitness (Nettle, 2006), so too can nature

connectedness. For example, although conscientiousness is often

thought of as a desirable and beneficial personality trait (e.g.,

it is positively associated with longevity; Friedman et al., 1995),

there are certain circumstances where being high in conscien-

tious would be evolutionarily disadvantageous (e.g., missing out

on unexpected short-term opportunities; Nettle, 2006). Relatedly,

there may have been ways in which being high in nature con-

nectedness was not evolutionarily advantageous (e.g., refusing

to kill/eat an animal for sustenance or being too comfortable

and not having a reasonable amount of fear of a dangerous

predator).

Taking another perspective, although we might have an innate

predisposition to connect and identify with the natural world, it

may be shaped by early childhood experiences and culture. Orr

(1993) raised the idea that there may be a critical period during

development where one must have positive experiences in nature

in order to develop biophilic beliefs, feelings, and tendencies.

In addition, Kellert (1997) believed that biophilia could also

be shaped by culture and experiences despite it being inborn.

Supporting this, individuals who are higher in nature connect-

edness as adults recall spending more time in nature during their

childhood compared to those who are not as connected to nature

(Tam, 2013a). In addition, researchers have found that some

groups (e.g., Menominee Native Americans) are more likely to

view humans as a part of nature and feel psychologically closer

to nature compared to other groups (e.g., European Americans),

even at relatively early stages in development (e.g., Bang et al.,

2007; Unsworth et al., 2012). This research illustrates that devel-

opmental experiences and cultural context can have an influence

on our evolved tendency to connect with nature. In sum, the

biophilia hypothesis and individual differences in nature connect-

edness are not contradictory and can logically co-exist to examine

and explain the human-nature relationship.

A variety of concepts and measures have been developed in

order to assess the human-nature relationship, including com-

mitment to nature (Davis et al., 2009), connectedness to nature

(Mayer and Frantz, 2004), connectivity with nature (Dutcher

et al., 2007), emotional affinity toward nature (Kals et al., 1999),

environmental identity (Clayton, 2003), inclusion of nature

in self (Schultz, 2001), and nature relatedness (Nisbet et al.,

2009). Through the lens of interdependence theory (Rusbult and

Arriaga, 2000), Davis et al. (2009) defined commitment to nature

as a “psychological attachment to and long-term orientation

toward the natural world” (p. 174) and adapted the commitment

scale by Rusbult et al. (1998) which originally assessed com-

mitment to a close partner. Mayer and Frantz (2004) described

connectedness to nature as a “measure of an individuals’ trait

levels of feeling emotionally connected to the natural world”

(p. 503) and is explicitly conceptualized as assessing the affec-

tive component of the human-nature connection. Another clearly

affective nature connectedness construct is emotional affinity

toward nature, which was developed by Kals et al. (1999) and

involves pleasant feelings of inclination toward nature such as

oneness and love. Inclusion of nature in self was developed by

Schultz (2001) who adapted the Inclusion of Other in Self scale

(Aron et al., 1992) in order “to measure the extent to which an

individual includes nature within his or her cognitive representa-

tive of self” (Schultz and Tabanico, 2007, p. 1221). With one of its

items being the Inclusion of Nature in Self scale, connectivity with

nature is defined by Dutcher et al. (2007) as “a sense of sameness

between the self, others, and nature” (p. 474). The multidimen-

sional construct of environmental identity, which Clayton (2003)

likens to other collective identities that people have, is conceptu-

alized as a feeling of connection to the natural environment and

the belief that the environment is an important part of one’s self-

concept. Lastly, nature relatedness is another multidimensional

construct that involves one’s “affective, cognitive, and physical

relationship with the natural world” (Nisbet et al., 2009, p. 719).

Despite these different concepts and measures, they all appear

to be assessing slightly different expressions of the same under-

lying construct (i.e., one’s subjective connection to nature). To

support this, they are all highly correlated with one another

and associated with other personality characteristics, measures

of well-being, and environmental attitudes and behaviors in a
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relatively similar manner (see Tam, 2013a). For these reasons, no

distinctions will be made between these concepts in this paper

and nature connectedness will be used as an umbrella term for all

of them.

A common line of research for many in this area is the investi-

gation of the relationship between nature connectedness and well-

being (e.g., Mayer and Frantz, 2004; Howell et al., 2011; Nisbet

and Zelenski, 2011). Well-being and the path to its attainment

have traditionally and typically been conceptualized in one of two

ways by philosophers and psychologists (Grinde, 2012). From a

hedonic perspective, well-being consists of the pleasantness of

an individual’s experiences and is achieved through the maxi-

mization of pleasure and the satisfaction of desires (Kahneman,

1999; Fredrickson, 2001). Subjective well-being, another term for

happiness in the hedonic approach, consists of an affective com-

ponent (i.e., the presence of positive emotional experiences and

the absence of negative ones) and a cognitive component (i.e.,

the evaluation of one’s life as satisfying; Diener and Lucas, 1999;

Diener, 2009). Specific measures used to assess hedonic well-

being include the Positive and Negative Affect Schedule (Watson

et al., 1988), the Subjective Happiness Scale (Lyubomirsky and

Lepper, 1999), and the Satisfaction with Life Scale (Diener et al.,

1985). In contrast, from a eudaimonic perspective, well-being is

more about following one’s deeply held values and realizing one’s

fullest potential (Waterman, 1993; Ryff, 1995). As an example,

psychological well-being is a construct that is thought to consti-

tute eudaimonic well-being and consists of six facets of actualiza-

tion including mastery, life purpose, autonomy, self-acceptance,

positive relatedness, and personal growth (Ryff and Keyes, 1995).

Despite the contentious history between these two perspectives,

hedonic and eudaimonic well-being indicators tend to be pos-

itively correlated and can influence one another implying that

they are not mutually exclusive but overlapping and distinct (King

et al., 2006; Waterman, 2008; Huta and Ryan, 2010). Furthermore,

individuals high in hedonic and eudaimonic motives tend to

experience the greatest amount of overall well-being and are con-

sidered to be flourishing (Huta and Ryan, 2010; Forgeard et al.,

2011). Nonetheless, due to its more targeted definition, estab-

lished assessment tools, and common usage compared to the

eudaimonic approach (Kashdan et al., 2008), this meta-analysis

primarily focused on hedonic measures of well-being.

Although events can influence an individual’s present mood

state, most have only a limited long-term impact on one’s happi-

ness (Steel et al., 2008, but see Diener et al., 2006 for exceptions).

In fact, subjective well-being tends to be relatively stable over time

(Diener and Lucas, 1999; Lyubomirsky et al., 2005; Nes et al.,

2006). Relatedly, subjective well-being is associated with particu-

lar personality traits. Similar to nature connectedness, subjective

well-being is consistently positively associated with extraversion,

agreeableness, and conscientiousness, but unlike nature connect-

edness it is also negatively correlated with neuroticism (Steel

et al., 2008). Lastly, subjective well-being can predict important

life outcomes such as health, longevity, and disease (Williams

and Schneiderman, 2002; Lyubomirsky et al., 2005; Chida and

Steptoe, 2008).

There are several reasons why one would expect nature con-

nectedness to be positively associated with subjective well-being.

First, being and feeling connected in general consistently predicts

well-being (Ryan and Deci, 2001). For instance, consider social

connectedness. A rich and fulfilling social life is a commonality

found in the lives of very happy people (Diener and Seligman,

2002). Relatedly, those who are higher in the personality traits of

extraversion and agreeableness tend to experience more positive

emotions compared to those who are lower in these characteris-

tics (Steel et al., 2008). Within individuals, daily fluctuations in

feelings of social relatedness predict changes in subjective well-

being (Reis et al., 2000). In contrast, loneliness and shyness are

negatively correlated with happiness (Booth et al., 1992) and

social exclusion has been found to activate similar brain regions

as physical pain (Eisenberg et al., 2003). These findings have led

some to argue that social connectedness is a prerequisite for hap-

piness and a basic human need (Baumeister and Leary, 1995).

Having a connection with nature may function similarly and also

promote well-being. It is important to note that there appears

to be something else beyond mere general subjective connect-

edness which explains nature connectedness’ relationship with

happiness. When one controls for other connections (e.g., fam-

ily or culture), nature connectedness still significantly predicts

happiness (Zelenski and Nisbet, 2014).

Additionally, individuals who are higher in nature connected-

ness may seek out more opportunities to reap the psychological

benefits associated with nature exposure, or, from a biophilia per-

spective, satisfy the need to affiliate with other living things. In

support of this, nature connectedness is positively associated with

nature contact (e.g., frequency of time spent outdoors and in

nature) and interaction with other living things (e.g., pet own-

ership; Nisbet et al., 2009), and there is a substantial amount of

evidence that shows that exposure to nature leads to increased

happiness (Berman et al., 2008, 2012; Mayer et al., 2009; Nisbet

and Zelenski, 2011; White et al., 2013).

There are also plausible reasons to expect an effect in the oppo-

site direction. As previously mentioned, nature connectedness

consistently predicts pro-environmental attitudes and concern

about the environment (Mayer and Frantz, 2004; Leary et al.,

2008; Nisbet et al., 2009; Tam, 2013a). Individuals who incorpo-

rate nature into their sense of self may view harm done to nature

as harm done to themselves (Mayer and Frantz, 2004). As knowl-

edge, awareness, certainty, and salience concerning the negative

impacts that climate change will have on the environment and

life on Earth increase, being more connected to nature could con-

ceivably hamper happiness instead of promoting it (Doherty and

Clayton, 2011). In fact, a quarter of Americans feel depressed

or guilty about the issue of global warming and those who are

most alarmed about climate change are more likely to feel afraid,

angry, sad, and disgusted (Maibach et al., 2009). The term eco-

anxiety has even been used by some in the media to reflect the

worry and concern about global warming that some individuals

have, along with self-reported symptoms of sleeplessness, loss of

appetite, weakness, irritability, and panic attacks (Nobel, 2007).

Furthermore, models of grieving and mourning following a loss

have been applied to individuals’ reaction to learning about and

accepting global warming and making changes in lifestyle to min-

imize one’s carbon footprint (Randall, 2009). Given the greater

environmental concern that seems to accompany a subjective
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connection to nature, negative emotions and distress may be

more frequently experienced by those higher in nature connect-

edness. From this perspective, one might predict that nature

connectedness might be negatively associated with happiness. It

is also possible that there is no relationship between one’s subjec-

tive connection to nature and subjective well-being (e.g., because

the positive and negative processes cancel each other, on average).

Although a previous meta-analysis has been published that

examined whether exposure to natural environments has a pos-

itive impact on health and well-being (Bowler et al., 2010), no

meta-analyses have been conducted that have comprehensively

investigated whether the trait of nature connectedness is associ-

ated with happiness. The purpose of this study was to test whether

the relationship between these two constructs was significant, to

provide an estimate of its effect, and to determine whether there

was significant variability across samples. This is necessary as the

association between measures of nature connectedness and hap-

piness appear to vary considerably, with correlation coefficients

ranging from −0.01 (Nisbet et al., 2011) to 0.42 (Zelenski and

Nisbet, 2014) in the published research literature. We hypoth-

esized that there would be a small but significant relationship

between nature connectedness and happiness. This was a realistic

estimate as it tends to be the average or median effect size in many

areas of psychology (Sarason et al., 1975; Lipsey and Wilson, 1993;

Richard et al., 2003).

In addition, moderator analyses were conducted on publica-

tion status, year, age, gender, type of happiness, and measure of

nature connectedness. Publication status was analyzed as a mod-

erator in order to determine if there is a publication bias in this

area of research (i.e., published studies reporting a stronger rela-

tionship between nature connectedness and happiness compared

to unpublished ones). Year was analyzed as a moderator because

of the recent attention given to the decline effect—the observation

that many scientific findings diminish with time (Schooler, 2011).

Age and gender were analyzed as moderators because being older

and being female tend to be associated with higher environmental

concern, attitudes, and behaviors (e.g., Grønhøj and Thøgersen,

2009; Scannell and Gifford, 2013). In order to examine whether

the different measures of well-being and nature connectedness

accounted for any of the variability across samples, separate meta-

analyses were run for the most common types of happiness (i.e.,

positive affect, life satisfaction, and vitality) and nature connect-

edness (i.e., connectedness to nature, inclusion of nature in self,

and nature relatedness).

METHODS

INCLUSION AND EXCLUSION CRITERIA

To be included in this meta-analysis, studies had to employ

at least one measure of nature connectedness and at least one

measure of happiness, and report on their relationship. Only

explicit self-report trait measures of identification with nature

were included (see Table 1). In contrast, implicit or state mea-

sures of nature connectedness were excluded in order to minimize

commensurability (i.e., grouping substantially different measures

together; Sharpe, 1997; Cortina, 2003). For instance, the aver-

age correlation between explicit self-report measures and the

implicit association task is 0.24, which is substantially lower

Table 1 | Nature connectedness measures included in meta-analysis.

Measure Citation Sample number

Allo-inclusive

identity

Leary et al., 2008 4.2, 5.1, 6

Commitment to

nature

Davis et al., 2009 18.1

Connectedness to

nature

Mayer and Frantz,

2004

3.1, 3.2, 3.5, 4.1, 4.2,

5.1, 5.2, 7.4, 15, 18.1, 19,

20.1, 20.2

Connectedness

with nature—single

item

Cervinka et al.,

2012

3.1, 3.2, 3.5

Connectivity to

nature

Dutcher et al.,

2007

18.1

Emotional affinity

toward nature

Kals et al., 1999 18.1

Environmental

identity

Clayton, 2003 18.1

Inclusion of nature

in self

Schultz, 2001 9, 16, 17.4, 18.1, 21.1a,

21.1b

Nature relatedness Nisbet et al., 2009 1, 2a, 2b, 4.2, 5.1, 8, 9,

10, 11, 12, 13, 14.1, 14.2,

18.1, 21.1a, 21.1b, 21.2

See Table 3 for studies associated with each sample number.

than the correlations found between explicit measures of nature

connectedness (Hofmann et al., 2005; Tam, 2013a). In addi-

tion, state nature connectedness was excluded because a previous

meta-analysis has already examined the impacts of nature expo-

sure on emotional functioning (Bowler et al., 2010). Studies

that artificially dichotomized nature connectedness were excluded

as well to avoid all the problems that are associated with the

dichotomization of quantitative variables (see MacCallum et al.,

2002).

Regarding the second construct of interest, studies that

employed either explicit self-report state or trait measures of

subjective well-being were included in the meta-analysis (see

Table 2). Studies that measured eudaimonic well-being (e.g., self-

acceptance), hedonistic values, or implicit measures of happiness

were excluded in order to reduce commensurability and main-

tain a targeted focus on hedonic well-being. Nevertheless, vitality,

which is defined as the positive feeling of being alive, alert, and

energetic (Ryan and Frederick, 1997), was included in the cur-

rent meta-analysis. Although it is theoretically conceptualized

as a eudaimonic construct and is associated with other mea-

sures of eudaimonic well-being (e.g., self-actualization; Ryan and

Frederick, 1997), subjective vitality is predicted by both hedo-

nic and eudaimonic motives (Huta and Ryan, 2010), as well

as hedonic behaviors (but not eudaimonic ones; Henderson

et al., 2013). Furthermore, there appears to be similar concep-

tual overlap between vitality and some of the other high arousal

positive emotions included in measures such as the Positive

Affect and Negative Affect Scale (e.g., excited, enthusiastic, alert,

attentive, and active; Watson et al., 1988). For these reasons,

measures of vitality were included in this meta-analysis. As the

focus of this meta-analysis is on positive emotional functioning,
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Table 2 | Happiness measures included in meta-analysis.

Measure Citation Sample number

Affect-adjective scale Diener and

Emmons, 1985

1, 2b

Calm, contentment, and

peacefulness—single

item

Nisbet, 2013a,b 11, 12

Current mood scale from

the multidimensional

comfort questionnaire

Steyer et al.,

1997

3.1

Emotional well-being Keyes, 2005 4.1, 4.2, 5.1, 5.2

Happy—single item Ajzen and Driver,

1992

17.4

Nature positive affects Nisbet, 2011 9, 10, 21.1a, 21.1b,

21.2

Percent happy Fordyce, 1988 9

Positive and negative

affect schedule

Watson et al.,

1988

8, 9, 10, 13, 14.1,

14.2, 15, 19, 21.1a,

21.1b, 21.2

Satisfaction with life scale Diener et al.,

1985

1, 2a, 2b, 3.2, 6, 7.4,

9, 13, 14.1, 14.2, 16,

18.1, 19, 21.1a,

21.1b, 21.2

Scale of positive and

negative experience

Diener et al.,

2010

20.1, 20.2

Steen happiness index Seligman et al.,

2005

5.1, 5.2

Subjective happiness

scale

Lyubomirsky and

Lepper, 1999

9, 13, 18.1, 21.1a,

21.1b, 21.2

Subjective vitality scale Ryan and

Frederick, 1997

8, 9, 10, 13, 20.1,

20.2, 21.1a, 21.1b,

21.2

Vital, energetic, and

enthusiastic—single item

Nisbet, 2013a,b 11, 12

Vitality scale from the

short form (36) health

survey

Bullinger and

Kirchberger,

1989

3.5, 15

See Table 3 for studies associated with each sample number.

measures of negative affect were excluded. Studies that artifi-

cially dichotomized happiness were excluded as well due to the

dichotomization problems that were previously alluded to.

All age groups were included as eligible samples because there

was no theoretical or practical reason to exclude any in particu-

lar. For this same reason, no exclusions were made based on the

country where the study was conducted, the language it was writ-

ten in, or the time when it was conducted. Relatedly, the study

had to provide sufficient information to code an effect size and

its variance (i.e., correlation coefficient and sample size) to be

included. Qualitative studies were excluded and samples sizes had

to be above 10 to be included. Lastly, experimental designs were

included only if they provided a baseline measure of the relation-

ship between connectedness to nature and happiness prior to any

experimental manipulations.

SEARCH STRATEGIES

Numerous methods were used to identify studies. Abstracts were

searched in the PsycINFO and Dissertation and Theses Full Text

electronic databases using the various names given for nature

connectedness as the search terms: commitment to nature, con-

nectedness to nature, connectivity with nature, emotional affinity

toward nature, environmental identity, inclusion of nature in

self, and nature relatedness. Reference lists of studies that met

the inclusion/exclusion criteria were investigated, as well as the

studies that cited them. Authors who conducted studies that mea-

sured nature connectedness and happiness but did not report

on their relationship were contacted to obtain the necessary sta-

tistical information. Requests for additional findings were sent

out in May 2013 using the email listserv for Division 34 of the

American Psychological Association and in June 2013 using the

Conservation Psychology email listserv.

CODING PROCEDURE

A standard coding form and explicit rules outlined in a coding

manual that was developed for the current meta-analysis were

used for each sample (see Supplementary Material). The standard

coding forms contained a cover sheet that was completed for each

non-overlapping sample, along with a basic study descriptives

form and a sample information form. Specific effect sizes were

coded on individual effect size forms. If a sample had multiple

measures of nature connectedness and/or happiness, a weighted

average of the effect sizes was calculated for that sample. In total,

140 effect sizes were coded from the 30 unique samples with

each sample having its own overall effect size. These were used

in subsequent analyses in order to ensure that the independence

of observations principle was maintained.

Interrater reliability analyses were conducted on all of the non-

overlapping samples by the first and second authors. The first

author developed the coding manual and coded all of the stud-

ies, and then trained the second author as the secondary coder.

Minor clarifications and updates were made to the coding man-

ual after the two coders compared their coding of the first couple

of studies. The raters coded all of the studies separately and then

had multiple meetings where disagreements were identified and

consensus ratings were reached.

The two raters coded 124 common effect sizes with high levels

of agreement (absolute intraclass correlation [ICC] based on sin-

gle rater = 0.99). Eleven effect sizes were coded by the first author

but not the second and an additional five effect sizes were coded

by the second author but not the first. Out of the 140 effect sizes

coded by the raters, a consensus was reached that 127 of them

should be included in the meta-analysis. High levels of agree-

ment were also found for the other continuous variables that were

coded (i.e., year, sample size, percentage of females, and aver-

age age of sample), with ICC values ranging from 0.98 to 1.0.

When possible, Cohen’s Kappa was computed for the categori-

cal variables (n = 28) and were found to range from 0.21 to 1

(M = 0.91). Following conventions outlined in Landis and Koch

(1977), the strength of agreement was almost perfect (i.e., above

0.80) for the vast majority of the categorical variables (n = 24)

and substantial (i.e., between 0.60 and 0.80) for all the rest of

them excluding one. The coding of the happiness measure as state,

trait, or mixed had the uniquely low interrater reliability of 0.21.

Nonetheless, the overall percent agreement for the coding of this

variable was 87.90% and the majority of disagreements occurred
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early on in the coding process before clarifications were made to

the coding manual or due to a rater forgetting to code this vari-

able and leaving it blank. In general, the interrater reliability was

relatively high which supports the notion that other raters who

followed the same coding manual would code the samples in a

consistent manner and end up with similar results.

STATISTICAL METHODS

Effect size

Because the relationship between two continuous variables was

being examined, correlation coefficients were the effect size used

to summarize the relationship between nature connectedness

and happiness in this meta-analysis. Because some of the cor-

relation coefficients were expected to be above 0.30, correlation

coefficients were transformed into Fisher’s Z values before being

meta-analyzed. This transformation ensured that the variance

of the effect size would be solely based on the sample size and

not the magnitude of the effect size as well (Borenstein et al.,

2009). For ease of interpretation, all the results involving Fisher’s

Z values have been retransformed into correlation coefficients.

Following the conventions outlined in Cohen (1988), correlation

coefficients of 0.10 were considered small, 0.30 were considered

moderate, and 0.50 were considered large.

Aggregation of findings

Both fixed-effect and random-effects meta-analyses were con-

ducted (Borenstein et al., 2009). The fixed-effect model assumes

that there is one true effect size and that variability across samples

is sampling error. The random-effects model assumes that there

is no one true effect size, but a distribution of effect sizes, and

variability across samples is real and not just sampling error. The

random-effects model allows one to generalize beyond the sam-

ples included in the meta-analysis, while the fixed-effect model

does not. Despite its advantages, the random-effects model is a

more conservative test and unstable when the number of samples

is smaller than 30 (Overton, 1998; Schulze, 2007). Both fixed-

effect and random-effects meta-analyses were conducted in order

to account for the advantages and disadvantages of each and

increase confidence in consistent results. Regardless of the model,

the effect size of each sample was weighted by the inverse of its

variance.

Cochran’s Q statistic was computed to determine whether

there was significantly more variability across samples than what

one would expect by chance (Borenstein et al., 2009). To deter-

mine the percentage of variability across samples that is beyond

what one would expect by chance, I2 was obtained. Following

recommendations outlined in Higgins et al. (2003), an I2 value

of 25% was considered low variability, 50% was considered mod-

erate, and 75% was considered high.

Because outliers can distort the results of a meta-analysis,

extreme effect sizes were identified by following the rules devel-

oped in Hanson and Bussière (1998). First, the effect size must

be either the highest or lowest in magnitude. Second, Cochran’s

Q statistic must be significant. Third, the effect size must account

for more than half of Q. Fourth, there must be more than three

samples. If a potential outlier was found, the results with and

without that sample were reported but interpretations were based

on the latter. A sample with an extremely large sample size rel-

ative to the rest of the samples can also have a large impact on

the results of a meta-analysis. Following the rule used in other

meta-analyses (e.g., Helmus et al., 2013), the weight of the largest

sample was reduced to be only 50% larger than the weight of the

second largest sample if the variability across samples was found

to be significant.

Moderator analyses

For categorical moderators, fixed-effect between-level Q mod-

erator analyses were conducted (Borenstein et al., 2009). The

between-level Q was obtained to determine whether the mod-

erator significantly accounted for the unexplained variability

across samples. Fixed-effect was chosen because moderator anal-

yses tend to have low power and fixed-effect moderator analyses

provide more power than random-effects. In addition, the Q

statistic is easier to interpret in fixed-effect models. For con-

tinuous moderators, fixed-effect meta-regression was conducted

(Borenstein et al., 2009). Meta-regression was conducted to deter-

mine whether the moderator is a significant predictor of effect

size. Fixed-effect assumes that the moderators completely explain

the effect size of the samples and that there is no residual hetero-

geneity. It was chosen over random-effects because of its higher

power.

RESULTS

OVERVIEW OF INCLUDED STUDIES

As of August 2nd, 2013, 30 non-overlapping samples from 21

studies were identified. Descriptive information for each of the

included samples can be found in Table 3. The total sample size

was 8523. The sample sizes ranged from 22 to 2224 (M = 284.10,

SD = 384.47, Mdn = 215). Many of the samples came from

Canada (46.7%), followed by the United States (20%), Europe

(10%), Asia (3.3%), and mixed locations (10%). All the studies

were written in English. The samples ranged in average age from

19.48 years to 63.42 years (M = 31.91, SD = 11.37). The per-

centage of females in each sample ranged from 38.62 to 86.10%

(M = 65.33, SD = 11.84). University/college students made up

33.3% of the samples, while 40% of samples were community

members and 6.7% of samples contained a mix. The years of the

studies ranged from 2004 to 2014. Samples were coded as pub-

lished if they came from a journal article or book chapter. Using

this criterion, 60% of the samples were published and 40% were

unpublished. Samples were coded as peer reviewed if they came

from a dissertation/thesis or journal article. Using this criterion,

73.3% of the samples were peer-reviewed and 26.7% were not.

OVERALL EFFECT SIZE AND STATISTICAL SIGNIFICANCE

Figure 1 is a forest plot which shows the effect size and con-

fidence interval associated with each sample and the meta-

analytic average from the fixed-effect meta-analysis. Table 4

shows the results of both the fixed-effect and random-effects

meta-analysis. As one can see, both models produced rela-

tively consistent results. More specifically, a small mean weighted

effect size was found between nature connectedness and hap-

piness in the fixed-effect [r = 0.19, 95% CI (0.16, 0.21), k =

30, n = 8523] and random-effects models [r = 0.18, 95% CI
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Table 3 | Descriptive information for included samples.

Sample number Study N Location Mean age (years) % Female Published

1 Aitken and Pelletier, 2013a 272 Canada – – No

2a Aitken and Pelletier, 2013b 189 Canada – – No

2b Aitken and Pelletier, 2013b 369 Canada – – No

3.1 Cervinka et al., 2012 94 Europe 37.30 57.40 Yes

3.2 Cervinka et al., 2012 119 Europe 36.00 52.10 Yes

3.5 Cervinka et al., 2012 101 Europe 34.30 54.50 Yes

4.1 Howell et al., 2011 437 Canada 22.17 69.40 Yes

4.2 Howell et al., 2011 262 Canada 20.39 68.00 Yes

5.1 Howell et al., 2013 311 Canada 22.07 68.00 Yes

5.2 Howell et al., 2013 227 Canada 23.29 63.00 Yes

6 Leary et al., 2008 148 – – – Yes

7.4 Mayer and Frantz, 2004 135 USA 36.00 65.93 Yes

8 Nisbet, 2005 354 Canada 20.03 59.90 No

9 Nisbet, 2011 207 Mixed 27.81 77.80 No

10 Nisbet, Unpublished data 22 – – – No

11 Nisbet, 2013a 2,225 Canada 45.76 83.80 No

12 Nisbet, 2013b 341 Canada 46.79 86.10 No

13 Nisbet, Unpublished data 110 – – – No

14.1 Nisbet et al., 2011 184 Canada 19.48 67.40 Yes

14.2 Nisbet et al., 2011 145 Canada 42.37 38.62 Yes

15 Okvat, 2011 50 USA 63.42 84.00 No

16 Reist, 2004 357 Mixed 36.42 66.00 No

17.4 Schultz and Tabanico, 2007 39 USA – 67.50 Yes

18.1 Tam, 2013a 322 Asia 20.36 45.34 Yes

19 Trull, 2008 66 Canada – 56.06 No

20.1 Wolsko and Lindberg, 2013 265 USA 30.11 62.90 Yes

20.2 Wolsko and Lindberg, 2013 223 USA 33.30 61.40 Yes

21.1a Zelenski and Nisbet, 2014 331 Canada 20.50 73.10 Yes

21.1b Zelenski and Nisbet, 2014 415 Mixed 32.20 79.70 Yes

21.2 Zelenski and Nisbet, 2014 204 USA – 60.00 Yes

Samples were given numbers based on their order in the reference list. If there were multiple studies within the same paper, the numbers to the right of the

decimal indicate which specific study the sample came from. Letters indicate that there were multiple samples within the same study. For example, study number

21.1b indicates that it was the second sample within the first study of the twenty-first paper. The sample size for each sample is the one associated with its

overall/averaged effect size.

(0.15, 0.22), k = 30, n = 8523]. Because both of the 95% confi-

dence intervals did not include zero, one can conclude that this

small mean weighted effect size was significant at the p < 0.05

level.

ANALYSIS OF HETEROGENEITY

The variability across samples was significant (Q = 64.29,

df = 29, p < 0.001) and the I2 indicated that 54.89% of the

observed variability was beyond what would be expected by

chance. In other words, it would be reasonable to conclude

that there was a moderate amount of variability across samples.

This implies that there may be some variables moderating the

magnitude of the effect size.

OUTLIERS AND EXTREMELY LARGE SAMPLES

Following the rules developed in Hanson and Bussière (1998),

no outliers were identified. Although Cochran’s Q was signifi-

cant and there were more than three samples, the samples with

the highest and lowest effect sizes did not account for more

than half of the Q statistic. When the sample with the lowest

effect size (Schultz and Tabanico, 2007; r = −0.13) was removed

from the meta-analysis, the Q statistic did not decrease by 50%

(Q = 60.76). Relatedly, when the sample with the highest effect

size (Nisbet, Unpublished data; r = 0.50) was removed from the

meta-analysis, the Q statistic did not decrease by 50% (Q =

61.83). For these reasons, all the samples identified were included

in the overall meta-analysis.

Nisbet (2013a) can be considered an extremely large sam-

ple as it contributed over a quarter of the total participants

in this meta-analysis and its sample weight was more than

five times the size of the second largest weight (2221 vs. 434).

Following the rules outlined in the methods section, the sam-

ple weight of Nisbet (2013a) was artificially reduced to be only

50% larger than the second largest sample weight (i.e., 651). This

is what was used in the overall meta-analysis and the moderator

analyses.

INVESTIGATION OF POTENTIAL MODERATORS

Moderator analyses were conducted to examine whether publi-

cation status, gender, year, age, type of happiness, and measure

of nature connectedness accounted for the significant variability

across samples.
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FIGURE 1 | Forest plot.

Table 4 | Meta-analysis results.

Fixed-effect Random-effects

95% CI 95% CI

r LL UL r LL UL Q I2 (%) k n

0.19 0.16 0.21 0.18 0.15 0.22 64.29*** 54.89 30 8523

***p < 0.001.
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Publication status

To examine whether there was a publication bias, fixed-effect

between-level Q moderator analyses were run with publication

status (i.e., published vs. unpublished) as the categorical moder-

ator. Table 5 shows the results of this moderator analysis. Because

the between-level Q statistic is distributed as a chi-square with

the degrees of freedom being the number of levels of the cate-

gorical variable minus one, the critical value for this moderator

analysis is 3.84 for p < 0.05 at a degrees of freedom of 1. As the

between-level Q did not exceed the critical value (between-level

Q = 0.01, df = 1, p = 0.92), one can conclude that publication

bias is probably not an issue for this research topic.

Gender

In order to investigate whether gender moderates the relation-

ship between nature connectedness and happiness, a fixed-effect

meta-regression was conducted with percentage of females in the

sample as the predictor variable. Percentage of females in the sam-

ple was not a significant predictor of effect size (slope = 0.0004,

SE = 0.00113, Z = 0.35, p = 0.73, k = 24, n = 7413).

Year

In order to investigate whether the relationship between nature

connectedness and happiness is influenced by the year, fixed-

effect meta-regressions were conducted with year as the predic-

tor variable. Year was not a significant predictor of effect size

(slope = −0.00479, SE = 0.00412, Z = −1.16, p = 0.25, k = 30,

n = 8523). Thus, one can conclude that the decline effect is

probably not an issue for this research topic.

Age

In order to examine whether the relationship between nature con-

nectedness and happiness stays the same throughout the lifespan,

fixed-effect meta-regressions were conducted with average age of

the sample as the predictor variable. Average age was not a sig-

nificant predictor of effect size (slope = 0.00064, SE = 0.00134,

Z = 0.48, p = 0.63, k = 21, n = 7104).

Type of happiness

The relationship between nature connectedness and happiness

may depend on how happiness is defined and measured. Because

some of the samples used multiple measures of happiness, con-

ducting moderator analyses on this variable would violate the

principle of independence. For this reason, general patterns were

observed by conducting separate meta-analyses for the three main

types of happiness in this study: positive affect, life satisfaction,

and vitality. Samples that did not contain a particular type of

happiness measure were excluded from that respective meta-

analysis and overall effect sizes for each type were calculated

for the remaining samples. Both fixed-effect and random-effects

meta-analyses were conducted.

Positive affect. A small mean weighted effect size was found

between nature connectedness and positive affect in the fixed-

effect [r = 0.22, 95% CI (0.19, 0.25), k = 19, n = 5926] and

random-effects models [r = 0.22, 95% CI (0.17, 0.26), k = 19,

n = 5926]. The variability across samples was significant

(Q = 40.69, df = 18, p = 0.002) and moderate as the I2 indi-

cated that 55.77% of the observed variability was beyond what

would be expected by chance.

Life satisfaction. A small mean weighted effect size was found

between nature connectedness and life satisfaction in the fixed-

effect [r = 0.17, 95% CI (0.14, 0.20), k = 16, n = 3575] and

random-effects models [r = 0.16, 95% CI (0.11, 0.20), k = 16,

n = 3575]. The variability across samples was significant (Q =

32.17, df = 15, p = 0.006) and moderate as the I2 indicated that

53.37% of the observed variability was beyond what would be

expected by chance.

Vitality. A small mean weighted effect size was found between

nature connectedness and vitality in the fixed-effect [r = 0.24,

95% CI (0.21, 0.27), k = 13, n = 4824] and random-effects

models [r = 0.24, 95% CI (0.19, 0.29), k = 13, n = 4824]. The

variability across samples was significant (Q = 23.77, df = 12,

p = 0.02) and moderate as the I2 indicated that 49.51% of the

observed variability was beyond what would be expected by

chance.

Measure of nature connectedness

The relationship between nature connectedness and happiness

may depend on the measure used to assess one’s connection to

nature. Because some of the samples used multiple measures

of nature connectedness, conducting moderator analyses on this

variable would violate the principle of independence. For this

reason, general patterns were observed by conducting separate

meta-analyses for the three most commonly used measures of

nature connectedness: the connectedness to nature scale (Mayer

and Frantz, 2004), the inclusion of nature in self-scale (Schultz,

2001), and the nature relatedness scale (Nisbet et al., 2009).

Table 5 | Fixed-effect between-level Q moderator analysis for publication bias.

r 95% CI Q I2 (%) k n Samples Included

Overall 0.19 [0.16, 0.21] 64.29*** 54.89 30 8523 All

Unpublished 0.19 [0.15, 0.22] 28.84** 61.85 12 4561 1, 2a, 2b, 8, 9, 10, 11, 12, 13, 15, 16, 19

Published 0.19 [0.16, 0.22] 35.44** 52.03 18 3962 3.1, 3.2, 3.5, 4.1, 4.2, 5.1, 5.2, 6, 7.4,

14.1, 14.2, 17.4, 18.1, 20.1, 20.2, 21.1a,

21.1b, 21.2

Qbetween 0.01

**p < 0.01; ***p < 0.001.
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Samples that did not contain a particular type of nature connect-

edness measure were excluded from that respective meta-analysis

and overall effect sizes for each were calculated for the remain-

ing samples. Both fixed-effect and random-effects meta-analyses

were conducted.

Connectedness to nature. A small mean weighted effect size was

found between happiness and connectedness to nature in the

fixed-effect [r = 0.18, 95% CI (0.14, 0.22), k = 13, n = 2615]

and random-effects models (r = 0.18, 95% CI (0.13, 0.24), k =

13, n = 2615]. The variability across samples was significant

(Q = 23.80, df = 12, p = 0.02) and moderate as the I2 indicated

that 49.59% of the observed variability was beyond what would

be expected by chance.

Inclusion of nature in self. A small mean weighted effect size

was found between happiness and inclusion of nature in self

in the fixed-effect [r = 0.27, 95% CI (0.23, 0.32), k = 6, n =

1671] and random-effects models [r = 0.25, 95% CI (0.15, 0.35),

k = 6, n = 1671]. The variability across samples was significant

(Q = 21.59, df = 5, p < 0.001) and high as the I2 indicated that

76.84% of the observed variability was beyond what would be

expected by chance.

Nature relatedness. A small mean weighted effect size was found

between happiness and nature relatedness in the fixed-effect [r =

0.18, 95% CI (0.16, 0.21), k = 17, n = 6255] and random-effects

models [r = 0.18, 95% CI (0.14, 0.22), k = 17, n = 6255]. The

variability across samples was significant (Q = 28.63, df = 16,

p = 0.03) and moderate as the I2 indicated that 44.12% of the

observed variability was beyond what would be expected by

chance.

DISCUSSION

The purpose of this study was to provide a quantitative summary

of the literature on the link between nature connectedness and

happiness. Auspiciously, a fairly clear picture emerged. The rela-

tionship between nature connectedness and happiness appears to

be positive and significant. In general, individuals who are more

connected to nature tend to be happier.

Demographic characteristics, such as gender and age, did

not moderate this relationship despite previous research find-

ing that being older and female tends to be associated with

increased pro-environmental concern, attitudes, and behaviors

(e.g., Grønhøj and Thøgersen, 2009; Scannell and Gifford, 2013).

It appears that possible age or gender differences in nature

connectedness or well-being did not impact the association

between the two. Publication bias did not appear to be an

issue, nor was any evidence for the decline effect found—thus

increasing confidence in the current meta-analytic summary

effect.

How happiness was defined and measured did appear to have

an influence on the magnitude of the effect size, with vitality

being the most strongly associated with nature connectedness,

followed by positive affect and life satisfaction. Nature’s restora-

tive effects might explain why vitality has the strongest rela-

tionship with nature connectedness (Kaplan, 1995). Beyond its

ability to improve emotional functioning, exposure to natural

environments has also been shown to alleviate cognitive fatigue,

improve attention, and increase feelings of vitality (Berman et al.,

2008; Ryan et al., 2010; Nisbet et al., 2011). As those who are

higher in nature connectedness are more likely to spend time in

nature, they may be beneficiaries of both the affective and revital-

izing effects of natural environments, which is reflected by nature

connectedness’ even stronger association with vitality compared

to the other measures of happiness. Vitality being a traditionally

eudaimonic measure of well-being might also explain its higher

mean weighted effect size. Increased concern for the environment

and engagement in sustainable behaviors might carry more hedo-

nic than eudaimonic costs to well-being (Venhoeven et al., 2013)

and this may manifest in slightly lower correlations with the more

classically hedonic measures of well-being (i.e., positive affect and

life satisfaction). The variability in mean weighted effect sizes may

be partially due to vitality and positive affect being affective com-

ponents of well-being, while life satisfaction is more of a cognitive

component (Diener and Lucas, 1999; Diener, 2009). Although the

different measures of subjective well-being are typically conceived

of as assessing the same underlying construct and factor analysis

supports this (Sandvik et al., 1993), correlations between differ-

ent measures of subjective well-being (e.g., recalled positive affect

and life satisfaction) tend to be moderate in magnitude (Lucas

et al., 1996) indicating that the constructs are not identical (Kim-

Prieto et al., 2005). The non-shared variance between measures

of subjective well-being might partly explain some of the varying

results. Lastly, different proportions of the nature connectedness

measures included within each of the meta-analyses could have

conceivably influenced or confounded the results. This is unlikely

as the percentages of nature connectedness measures within each

type of happiness meta-analysis remained fairly consistent, with

nature relatedness being the most common (ranging from being

in 69.2% of the samples in the vitality meta-analysis to 68.4%

of the samples in the positive affect meta-analysis), followed by

inclusion of nature in self (ranging from being in 31.3% of the

samples in the life satisfaction meta-analysis to 21.1% of the sam-

ples in the positive affect meta-analysis), and connectedness to

nature (ranging from being in 30.8% of the samples in the vitality

meta-analysis to 25% of the samples in the life satisfaction meta-

analysis) Regardless of all these explanations, the effect size from

each of the meta-analyses examining type of happiness remained

relatively similar in magnitude (i.e., small) and all of the fixed-

effect confidence intervals either almost overlapped (i.e., vitality

and life satisfaction) or did overlap (i.e., vitality and positive

affect, as well as positive affect and life satisfaction).

How nature connectedness was defined and measured also

appeared to have an influence on the magnitude of the effect

size, with inclusion of nature in self-having a particularly stronger

relationship with happiness compared to nature relatedness and

nature connectedness. This is consistent with the pattern of

results found in Zelenski and Nisbet (2014) where zero-order

correlations between measures of happiness and nature connect-

edness were larger for inclusion of nature in self than nature

relatedness. One possible explanation for this difference is that

inclusion of nature in self may also assess general connectedness

more than other measures of nature connectedness which might

more precisely tap individuals’ subjective connection to nature

(Zelenski and Nisbet, 2014). Considering the aforementioned
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well-being benefits associated with social connection (Ryan and

Deci, 2001), more overlap between the general construct of con-

nectedness and inclusion of nature in self could increase the

latter’s relationship with happiness. In fact, inclusion of nature

in self, compared to nature relatedness, has been found to cor-

relate substantially more with general connectedness (Zelenski

and Nisbet, 2014). In contrast to these patterns of results, Tam

(2013a) found that inclusion of nature in self consistently shared

the weakest association with subjective well-being out of all the

nature connectedness measures. As Tam (2013a) was the one

study on this topic that was conducted in Asia, cross-cultural dif-

ferences may account for these inconsistencies. Related to this

point, researchers in this area should attempt to recruit partici-

pants from more diverse backgrounds beyond western, educated,

industrialized, rich, and democratic societies (Henrich et al.,

2010), as the majority of samples in this meta-analysis came

from Canada and the USA. This is especially pertinent given

the cultural differences that have been observed in how people

conceptualize the relationship between humans and nature (e.g.,

Bang et al., 2007; Unsworth et al., 2012). The differential dis-

tribution of happiness measures is an unlikely explanation for

the varying effect sizes found in the separate nature connected-

ness meta-analyses as the majority of overall/averaged effect sizes

within each were based on mixed measures of positive affect, vital-

ity, and/or life satisfaction. Regardless of these explanations, the

confidence intervals either almost overlapped (i.e., in the fixed-

effect meta-analyses) or did overlap (i.e., in the random-effects

meta-analyses). It should also be noted that the number of sam-

ples was fairly low (k = 6) and the variability between samples

was high in the inclusion of nature in self meta-analysis.

Although the overall effect size from this meta-analysis can be

considered small when one follows conventions (Cohen, 1988),

as was first noted by Mayer and Frantz (2004), it is similar in

size to other variables widely thought to have a positive relation-

ship with happiness, such as personal income within countries

(Haring et al., 1984; Diener et al., 1993), education (Witter et al.,

1984; Diener et al., 1993), religiosity (Witter et al., 1985; Hackney

and Sanders, 2003; Diener et al., 2011), marital status (Haring-

Hidore et al., 1985; Diener et al., 2000), volunteering (Thoits and

Hewitt, 2001), and physical attractiveness (Diener et al., 1995;

Plaut et al., 2009). Furthermore, it is similar in magnitude to the

association between subjective well-being and some personality

traits such as conscientiousness and agreeableness (DeNeve and

Cooper, 1998; Steel et al., 2008). More generally, the overall effect

size between nature connectedness and happiness is similar to the

average result found in social psychology (i.e., r = 0.21; Richard

et al., 2003). Thus, a person’s connection to nature should be con-

sidered an important construct when discussing happiness and

vice versa.

It should be noted that correlation does not equal causa-

tion. Higher nature connectedness may cause increased happi-

ness, higher happiness may cause increased nature connectedness,

or a third variable might be leading to changes in both vari-

ables. Studies have been conducted that employ experimental

designs and attempt to manipulate nature connectedness and/or

happiness (e.g., Nisbet, 2011). Using statistical mediation anal-

yses, some studies have found that exposure to nature increases

nature connectedness because it promotes positive affect (Nisbet

and Zelenski, 2011), while other studies have found that nature

exposure increases people’s emotional well-being partially due to

increased nature connectedness (Mayer et al., 2009). Due to the

problems associated with meditation analyses (see Bullock et al.,

2010) and the fact that these studies confound nature exposure

and positive emotions, future research is needed to determine the

directionality of this relationship. To our knowledge, no studies

have experimentally manipulated happiness (without nature) to

examine whether it would lead to a greater sense of connection to

the natural world, above and beyond other subjective connections

(cf. Zelenski and Nisbet, 2014). This could offer a valuable exten-

sion to Fredrickson’s (2004) broaden-and-build theory of positive

emotions beyond social bonds to connections with nature as well.

Strong subjective connections to nature may begin in child-

hood. However, the association between childhood experiences

and an individual’s level of nature connectedness as an adult has

only been established through recall in self-reports (Tam, 2013a)

thus far. Conducting longitudinal studies that follow individuals

across the lifespan would allow researchers to more accurately

answer whether childhood contact with nature predicts nature

connectedness years later. This could test Orr’s (1993) idea of a

critical period for developing biophilia and could help explain

individual differences in people’s subjective connection to nature.

The relationship that nature connectedness has with negative

emotional functioning, physical health, and cognitive abilities are

also promising areas of investigation (cf. Bowler et al., 2010).

Although vitality was included in the operational definition

of happiness in this paper, an examination of the relationship

between nature connectedness and other constructs that are com-

monly thought of as eudaimonic well-being such as autonomy,

personal growth, self-acceptance, purpose in life, environmen-

tal mastery, and positive relations (Ryff, 1989), would provide a

fruitful avenue for future research and meta-analysis in and of

itself. Of the fewer studies that have looked at this relationship,

they tend to find a positive association between nature connect-

edness and measures of eudaimonic well-being as well (Howell

et al., 2011, 2013; Nisbet et al., 2011; Zelenski and Nisbet, 2014).

It would be interesting to examine whether this relationship dif-

fers significantly in strength from the association found between

nature connectedness and hedonic well-being. A review of how

pro-environmental behaviors can influence well-being in both

positive and negatives ways by Venhoeven et al. (2013) hints that

it might as research “suggests that engaging in pro-environmental

behavior may have especially negative consequences for hedo-

nic well-being, but mainly positive consequences for eudaimonic

well-being” (p. 1380). Although there are circumstances where

this may not hold true, the eudaimonic motive of “doing some-

thing good” like engaging in pro-environmental behaviors, even

when it is difficult, costly, or time-consuming, logically may lead

to eudaimonic but not hedonic well-being. As nature connect-

edness predicts sustainable attitudes and behaviors (Mayer and

Frantz, 2004; Leary et al., 2008; Nisbet et al., 2009; Tam, 2013a),

this suggests that the relationship between nature connectedness

and eudaimonic well-being may be even stronger. That nature

connectedness was most strongly associated with vitality also

seems to offer preliminary support for this prediction.
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Nevertheless, this meta-analysis provides results that run

somewhat counter to what one would predict based on

Venhoeven’s (2013) review as subjective connection to nature is

associated with greater hedonic well-being, not less. This suggests

that although some aspects of the human-nature relationship

have the potential to detract from our happiness (e.g., some

pro-environmental behaviors), other aspects may compensate

and result in a net increase (e.g., a subjective connection to

and contact with nature). Instead of potentially difficult, time-

consuming, and costly pro-environmental behaviors coming at an

expense to our subjective well-being, sustainable behaviors might

be a pleasant expression of a trait (i.e., nature connectedness)

that promotes overall positive emotional functioning. This has

important implications as we attempt find solutions to many of

the problems we face in the twenty-first century, such as climate

change and the rising burden of disease of mental illness (World

Health Organization, 2001).

Similar to how all the different conceptualizations of well-

being were not included in this meta-analysis, other constructs

relating to the human-nature relationship (e.g., dispositional

empathy with nature; Tam, 2013b) may have been overlooked that

warrant further investigation. Moreover, opportunities to develop

novel constructs beyond nature connectedness could be expanded

by applying existing psychological theories and concepts about

human interpersonal relations to the human-nature domain

(Tam, 2014). For instance, attachment theory could be extended

to a person’s attachment to nature, with different attachment

styles (i.e., secure, anxious-preoccupied, dismissive-avoidant, and

fearful-avoidant; Bartholomew and Horowitz, 1991) potentially

being assessed and used to predict variables like connection to

nature, environmental attitudes, and likelihood of engaging in

sustainable behaviors.

Despite the unambiguous findings of the current meta-

analysis and the preferences for nature that people commonly

hold (Frumkin, 2001), research suggests that individuals tend to

commit affective forecasting errors and underestimate the hedo-

nic benefits that being in nature will bring them (Nisbet and

Zelenski, 2011). Given that people are spending the vast majority

of their time indoors (Evans and McCoy, 1998; MacKerron and

Mourato, 2013) and the increasing urbanization of the world’s

population (United Nations Population Division, 2002), many of

us may be missing out on the beneficial effects of connecting to

nature in the moment and in general. This could be contribut-

ing to a decrease in not only our own well-being, but that of our

planet as well. The current meta-analysis provides further evi-

dence that a sustainable future and a happy future are compatible

and symbiotic, not mutually exclusive.

ACKNOWLEDGMENTS

We thank Leslie Helmus and Kelly Babchishin for providing the

advanced statistics course on meta-analysis which was the cata-

lyst for this research project and for their advice on analyses. We

also thank all the researchers who graciously shared their findings

with us which allowed this meta-analysis to be more comprehen-

sive than it would have been without their help. This research

was supported by the Social Sciences and Humanities Research

Council, Carleton University, and the Ontario Government.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online

at: http://www.frontiersin.org/journal/10.3389/fpsyg.2014.

00976/abstract

REFERENCES
∗Aitken, N., and Pelletier, L. G. (2013a). “The benefits of being connected to nature

and motivated toward the environment on subjective well-being,” in Presented

at the 74th Annual Canadian Psychological Association Convention, Quebec City,

QC.
∗Aitken, N., and Pelletier, L. G. (2013b). “Differentiating Habits for pro-

environmental transportation behaviour,” in Presented at the 10th Biennial

Conference on Environmental Psychology, Magdeburg, Germany.

Ajzen, I., and Driver, B. L. (1992). Application of the theory of planned behavior to

leisure choice. J. Leisure Res. 24, 207–224.

Aron, A., Aron, E. N., and Smollan, D. (1992). Inclusion of other in the self scale

and the structure of interpersonal closeness. J. Pers. Soc. Psychol. 63, 596–612.

doi: 10.1037/0022-3514.63.4.596

Bang, M., Medin, D., and Atran, S. (2007). Cultural mosaics and mental

models of nature. Proc. Natl. Acad. Sci. U.S.A. 104, 13868–13874. doi:

10.1073/pnas.0706627104

Barkow, J. H., Cosmides, L. E., and Tooby, J. E. (1992). The Adapted Mind:

Evolutionary Psychology and the Generation of Culture. New York, NY: Oxford

University Press.

Bartholomew, K., and Horowitz, L. M. (1991). Attachment styles among young

adults: a test of a four-category model. J. Pers. Soc. Psychol. 61, 226–244. doi:

10.1037/0022-3514.61.2.226

Baumeister, R., and Leary, M. R. (1995). The need to belong: desire for inter-

personal attachments as a fundamental human motivation. Psychol. Bull. 65,

1061–1070. doi: 10.1037/0033-2909.117.3.497

Berman, M. G., Jonides, J., and Kaplan, S. (2008). The cognitive benefits of

interacting with nature. Psychol. Sci. 19, 1207–1212. doi: 10.1111/j.1467-

9280.2008.02225.x

Berman, M. G., Kross, E., Krpan, K. M., Askren, M. K., Burson, A.,

Deldin, P. J., et al. (2012). Interacting with nature improves cognition and

affect for individuals with depression. J. Affect. Disord. 140, 300–305. doi:

10.1016/j.jad.2012.03.012

Booth, R., Bartlett, D., and Bohnsack, J. (1992). An examination of the relationship

between happiness, loneliness, and shyness in college students. J. Coll. Stud. Dev.

33, 157–162.

Borenstein, M., Hedges, L. V., Higgins, L. V., Higgins, J. P. T., and Rothstein, H.

R. (2009). Introduction to Meta-Analysis. Wiltshire: Wiley & Sons, Ltd. doi:

10.1002/9780470743386

Bowler, D. E., Buyung-Ali, L. M., Knight, T. M., and Pullin, A. S. (2010). A

systematic review of evidence for the added benefits to health of exposure

to natural environments. BMC Public Health 10:456. doi: 10.1186/1471-2458-

10-456

Bullinger, M., and Kirchberger, I. (1989). SF-36 Fragebogen zum Gesundheitszustand

[SF-36 Health-Survey]. Göttingen: Hogrefe.

Bullock, J. G., Green, D. P., and Ha, S. E. (2010). Yes, but what’s the mecha-

nism? (don’t expect an easy answer). J. Pers. Soc. Psychol. 98, 550–558. doi:

10.1037/a0018933

Buss, D. M. (2000). The evolution of happiness. Am. Psychol. 55, 15–23. doi:

10.1037//0003-066X.55.1.15
∗Cervinka, R., Röderer, K., and Hefler, E. (2012). Are nature lovers happy? On var-

ious indicators of well-being and connectedness with nature. J. Health Psychol.

17, 379–388. doi: 10.1177/1359105311416873

Chida, Y., and Steptoe, A. (2008). Positive psychological well-being and mortality:

a quantitative review of prospective observational studies. Psychosom. Med. 70,

741–756. doi: 10.1097/PSY.0b013e31818105ba

Clayton, S. (2003). “Environmental identity: a conceptual and operational defini-

tion,” in Identity and the Natural Environment: The Psychological Significance

of Nature, eds S. Clayton and S. Opotow (Cambridge, MA: MIT Press),

45–65.

Clements, R. (2004). An investigation of the status of outdoor play. Contemp. Issues

Early Child. 5, 68–80. doi: 10.2304/ciec.2004.5.1.10

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences, 2nd Edn.

Hillsdale, NJ: Lawrence Erlbaum.

Frontiers in Psychology | Cognitive Science September 2014 | Volume 5 | Article 976 | 12

http://www.frontiersin.org/journal/10.3389/fpsyg.2014.00976/abstract
http://www.frontiersin.org/journal/10.3389/fpsyg.2014.00976/abstract
http://www.frontiersin.org/Cognitive_Science
http://www.frontiersin.org/Cognitive_Science
http://www.frontiersin.org/Cognitive_Science/archive


Capaldi et al. Nature connectedness and happiness: a meta-analysis

Cortina, J. M. (2003). Apples and oranges (and pears, oh my!): the search

for moderators in meta-analysis. Organ. Res. Methods 6, 415–439. doi:

10.1177/1094428103257358

Davis, J. L., Green, J. D., and Reed, A. (2009). Interdependence with the

environment: commitment, interconnectedness, and environmental behavior.

J. Environ. Psychol. 29, 173–180. doi: 10.1016/j.jenvp.2008.11.001

DeNeve, K. M., and Cooper, H. (1998). The happy personality: a meta-analysis of

137 personality traits and subjective well-being. Psychol. Bull. 124, 197–229. doi:

10.1037/0033-2909.124.2.197

Diener, E. (2009). “Subjective well-being,” in The Science of Well-Being: The

Collected Works of Ed Diener Vol. 37, ed E. Diener (New York, NY: Springer),

11–58.

Diener, E., and Emmons, R. (1985). The independence of positive and negative

affect. J. Pers. Soc. Psychol. 47, 1105–1117. doi: 10.1037/0022-3514.47.5.1105

Diener, E., Emmons, R., Larsen, J., and Griffin, S. (1985). The satisfaction with life

scale. J. Pers. Assess. 49, 71–75. doi: 10.1207/s15327752jpa4901_13

Diener, E., Gohm, C. L., Suh, E., and Shigehiro, O. (2000). Similarity of the relations

between marital status and subjective well-being across cultures. J. Cross. Cult.

Psychol. 31, 419–436. doi: 10.1177/0022022100031004001

Diener, E., and Lucas, R. E. (1999). “Personality and subjective well-being,” in Well-

Being: The Foundations of Hedonic Psychology, eds D. Kahneman, E. Diener, and

N. Schwartz (New York, NY: Sage), 213–229.

Diener, E., Lucas, R. E., and Scollon, C. N. (2006). Beyond the hedonic tread-

mill: revising the adaptation theory of well-being. Am. Psychol. 61:305. doi:

10.1037/0003-066X.61.4.305

Diener, E., Sandvik, E., Seidlitz, L., and Diener, M. (1993). The relationship between

income and subjective well-being: relative or absolute? Soc. Indic. Res. 28,

195–223. doi: 10.1007/BF01079018

Diener, E., and Seligman, M. E. P. (2002). Very happy people. Psychol. Sci. 13, 81–84.

doi: 10.1111/1467-9280.00415

Diener, E., Tay, L., and Myers, D. G. (2011). The religion paradox: if religion

makes people happy, why are so many dropping out? J. Pers. Soc. Psychol. 101,

1278–1290. doi: 10.1037/a0024402

Diener, E., Wirtz, D., Tov, W., Kim-Prieto, C., Choi, D.-W., Oishi, S., et al.

(2010). New well-being measures: short scales to assess flourishing and posi-

tive and negative feelings. Soc. Indic. Res. 97, 143–156. doi: 10.1007/s11205-009-

9493-y

Diener, E., Wolsic, B., and Fujita, F. (1995). Physical attractiveness and subjective

well-being. J. Pers. Soc. Psychol. 69, 120–129. doi: 10.1037/0022-3514.69.1.120

Doherty, T. J., and Clayton, S. (2011). The psychological impacts of global climate

change. Am. Psychol. 66, 265–276. doi: 10.1037/a0023141

Dutcher, D. D., Finley, J. C., Luloff, A. E., and Buttolph Johnson, J. (2007).

Connectivity with nature as a measure of environmental values. Environ. Behav.

39, 474–493. doi: 10.1177/0013916506298794

Eisenberg, N. I., Lieberman, M. D., and Williams, K. D. (2003). Does rejection

hurt? An fMRI study of social exclusion. Science 302, 290–292. doi: 10.1126/sci-

ence.1089134

England Marketing. (2009). Report to Natural England on Childhood and Nature:

a Survey on Changing Relationships with Nature Across Generations. Retrieved

from Natural England Avaliable online at: website: http://goo.gl/ienawl

Evans, G. W., and McCoy, J. M. (1998). When buildings don’t work: the

role of architecture in human health. J. Environ. Psychol. 18, 85–94. doi:

10.1006/jevp.1998.0089

Fordyce, M. W. (1988). A review of research on the happiness measures: a sixty

second index of happiness and mental health. Soc. Indic. Res. 20, 355–381. doi:

10.1007/BF00302333

Forgeard, M. J. C., Jayawickreme, E., Kern, M. L., and Seligman, M. E. (2011).

Doing the right thing: measuring wellbeing for public policy. Int. J. Wellbeing

1, 79–106. doi: 10.5502/ijw.v1i1.15

Fredrickson, B. L. (2001). The role of positive emotions in positive psychology: the

broaden-and-build theory of positive emotions. Am. Psychol. 56, 218–226. doi:

10.1037/0003-066x.56.3.218

Fredrickson, B. L. (2004). The broaden-and-build theory of positive emo-

tions. Philos. Trans. R. Soc. Lond. B. Biol. Sci. 359, 1367–1378. doi:

10.1098/rstb.2004.1512

Friedman, H. S., Tucker, J. S., Schwartz, J. E., Martin, L. R., Tomlinsonkeasey,

C., Wingard, D. L., et al. (1995). Childhood conscientiousness and longevity:

health behaviors and cause of death. J. Pers. Soc. Psychol. 68, 696–703. doi:

10.1037/0022-3514.68.4.696

Frumkin, H. (2001). Beyond toxicity: human health and the natural environment.

Am. J. Prev. Med. 20, 234–240. doi: 10.1016/S0749-3797(00)00317-2

Grinde, B. (2012). The Biology of Happiness. New York, NY: Springer. doi:

10.1007/978-94-007-4393-9

Grønhøj, A., and Thøgersen, J. (2009). Like father, like son? Intergenerational trans-

mission of values, attitudes, and behaviours in the environmental domain. J.

Environ. Behav. 29, 414–421. doi: 10.1016/j.jenvp.2009.05.002

Hackney, C. H., and Sanders, G. S. (2003). Religiosity and mental health: a

meta-analysis of recent studies. J. Sci. Stud. Relig. 42, 43–55. doi: 10.1111/1468-

5906.t01-1-00160

Hanson, R. K., and Bussière, M. T. (1998). Predicting relapse: a meta-analysis

of sexual offender recidivism studies. J. Cons. Clin. Psychol. 66, 348–362. doi:

10.1037/0022-006X.66.2.348

Haring, M. J., Stock, W. A., and Okun, M. A. (1984). A research synthesis of gender

and social class as correlates of subjective well-being. Hum. Relat. 37, 645–657.

doi: 10.1177/001872678403700805

Haring-Hidore, M., Stock, W. A., Okun, M. A., and Witter, R. A. (1985). Marital

status and subjective well-being: a research synthesis. J. Marriage Fam. 47,

947–953. doi: 10.2307/352338

Helmus, L., Babchishin, K. M., and Hanson, R. K. (2013). “The predictive accu-

racy of the Risk Matrix 2000: a meta-analysis,” in Sexual Offender Treatment

8. Available online at: http://www.sexual-offender-treatment.org/index.php?

id=125andtype=123

Henderson, L. W., Knight, T., and Richardson, B. (2013). An exploration of the

well-being benefits of hedonic and eudaimonic behaviour. J. Posit. Psychol. 8,

322–336. doi: 10.1080/17439760.2013.803596

Henrich, J., Heine, S. J., and Norenzayan, A. (2010). The weirdest peo-

ple in the world? Behav. Brain Sci. 33, 61–135. doi: 10.1017/S0140525X0

999152X

Higgins, J., Thompson, S. G., Deeks, J. J., and Altman, D. G. (2003).

Measuring inconsistency in meta-analyses. Br. Med. J. 327, 557–560. doi:

10.1136/bmj.327.7414.557

Hofmann, W., Gawronski, B., Gschwendner, T., Le, H., and Schmitt, M. (2005).

A meta-analysis on the correlation between the implicit association test and

explicit self-report measures. Pers. Soc. Psychol. Bull. 31, 1369–1385. doi:

10.1177/0146167205275613
∗Howell, A. J., Dopko, R. L., Passmore, H., and Buro, K. (2011). Nature connect-

edness: associations with well-being and mindfulness. Pers. Indiv. Differ. 51,

166–171. doi: 10.1016/j.paid.2011.03.037
∗Howell, A. J., Passmore, H., and Buro, K. (2013). Meaning in nature: mean-

ing in life as a mediator of the relationship between nature connectedness

and well-being. J. Happiness Stud. 14, 1681–1696. doi: 10.1007/s10902-012-

9403-x

Huta, V., and Ryan, R. M. (2010). Pursuing pleasure or virtue: the differen-

tial and overlapping well-being benefits of hedonic and eudaimonic motives.

J. Happiness Stud. 11, 735–762. doi: 10.1007/s10902-009-9171-4

Kahneman, D. (1999). “Objective happiness,” in Well-Being: The Foundations of

Hedonic Psychology, eds D. Kahneman, E. Diener, and N. Schwarz (New York,

NY: Sage), 1.

Kals, E., Schumacher, D., and Montada, L. (1999). Emotional affinity toward nature

as a motivational basis to protect nature. Environ. Behav. 31, 178–202. doi:

10.1177/00139169921972056

Kaplan, S. (1995). The restorative benefits of nature: toward an integrative

framework. J. Environ. Psychol. 15, 169–182. doi: 10.1016/0272-4944(95)

90001-2

Kashdan, T. B., Biswas-Diener, R., and King, L. A. (2008). Reconsidering happiness:

the costs of distinguishing between hedonics and eudaimonia. J. Posit. Psychol.

3, 219–233. doi: 10.1080/17439760802303044

Kellert, S. R. (1997). Kinship to Mastery: Biophilia in Human Evolution and

Development. Washington, DC: Island Press.

Kellert, S. R., and Wilson, E. O. (eds.). (1993). The Biophilia Hypothesis.

Washington, DC: Island Press.

Keyes, C. L. M. (2005). Mental illness and/or mental health? investigating the

axioms of the complete state model of health. J. Consult. Clin. Psych. 73,

539–548. doi: 10.1037/0022-006X.73.3.539

Kim-Prieto, C., Diener, E., Tamir, M., Scollon, C., and Diener, M. (2005).

Integrating the diverse definitions of happiness: a time-sequential framework of

subjective well-being. J. Happiness Stud. 6, 261–300. doi: 10.1007/s10902-005-

7226-8

www.frontiersin.org September 2014 | Volume 5 | Article 976 | 13

http://goo.gl/ienawl
http://www.sexual-offender-treatment.org/index.php?id=125andtype=123
http://www.sexual-offender-treatment.org/index.php?id=125andtype=123
http://www.frontiersin.org
http://www.frontiersin.org/Cognitive_Science/archive


Capaldi et al. Nature connectedness and happiness: a meta-analysis

King, L. A., Hicks, J. A., Krull, J. L., and Del Gaiso, A. K. (2006). Positive affect

and the experience of meaning in life. J. Pers. Soc. Psychol. 90, 179–196. doi:

10.1037/0022-3514.90.1.179

Landis, J. R., and Koch, G. G. (1977). The measurement of observer agreement for

categorical data. Biometrics 33, 159–174. doi: 10.2307/2529310
∗Leary, M. R., Tipsord, J. M., and Tate, E. B. (2008). “Allo-inclusive identity: incor-

porating the social and natural worlds into one’s sense of self,” in Transcending

Self-Interest: Psychological Explorations of the Quiet Ego, eds H. A. Wayment and

J. J. Bauer (Washington, DC: APA), 137–147. doi: 10.1037/11771-013

Lipsey, M. W., and Wilson, D. B. (1993). The efficacy of psychological, educational,

and behavioral treatment: confirmation from meta-analysis. Am. Psychol. 48,

1181–1209. doi: 10.1037/0003-066X.48.12.1181

Louv, R. (2005). Last Child in the Woods: Saving our Children from Nature-Deficit

Disorder. Chapel Hill, NC: Algonquin.

Lucas, R. E., Diener, E., and Suh, E. M. (1996). Discriminant validity of wellbeing

measures. J. Pers. Soc. Psychol. 71, 616–628.

Lyubomirsky, S., and Lepper, H. (1999). A measure of subjective happiness:

preliminary reliability and construct validation. Soc. Indic. Res. 46, 137–155.

Lyubomirsky, S., Sheldon, K. M., and Schkade, D. (2005). Pursuing happiness:

the architecture of sustainable change. Rev. Gen. Psychol. 9, 111–131. doi:

10.1037/1089-2680.9.2.111

Maibach, E., Roser-Renouf, C., and Leiserowitz, A. (2009). Global warming’s six

Americas 2009: An audience segmentation analysis. New Haven, CT: Yale Project

on Climate Change. Retrieved from Available online at: http://environment.

yale.edu/uploads/6Americas2009.pdf

MacCallum, R. C., Zhang, S., Preacher, K. J., and Rucker, D. D. (2002). On the

practice of dichotomization of quantitative variables. Psychol. Methods 7, 19–40.

doi: 10.1037//1082-989X.7.1.19

MacKerron, G., and Mourato, S. (2013). Happiness is greater in

natural environments. Glob. Environ. Change 23, 992–1000. doi:

10.1016/j.gloenvcha.2013.03.010
∗Mayer, F. S., and Frantz, C. M. (2004). The connectedness to nature scale: a mea-

sure of individuals’ feeling in community with nature. J. Environ. Psychol. 24,

503–515. doi: 10.1016/j.jenvp.2004.10.001

Mayer, F. S., Frantz, C. M., Bruehlman-Senecal, E., and Dolliver, K. (2009). Why

is nature beneficial? The role of connectedness to nature. Environ. Behav. 41,

607–643. doi: 10.1177/0013916508319745

Nes, R. B., Røysamb, E., Tambs, K., Harris, J. R., and Reichborn-Kjennerud,

T. (2006). Subjective well-being: genetic and environmental contri-

butions to stability and change. Psychol. Med. 36, 1033–1042. doi:

10.1017/S0033291706007409

Nettle, D. (2006). The evolution of personality variation in humans and other

animals. Am. Psychol. 61, 622–631. doi: 10.1037/0003-066X.61.6.622
∗Nisbet, E. K. (2005). The Human-Nature Connection: Increasing Nature

Relatedness, Environmental Concern, and Well-Being Through Education.

Unpublished master’s thesis, Carleton University, Ottawa, ON.
∗Nisbet, E. K. (2011). A Nature Relatedness Intervention to Promote Happiness

and Environmental Concern. Unpublished doctoral thesis, Carleton University,

Ottawa, ON.
∗Nisbet, E. K. (2013a). David Suzuki Foundation 30 x 30 Nature Challenge: English

survey. Available online at: http://goo.gl/5vpmG8
∗Nisbet, E. K. (2013b). David Suzuki Foundation 30 x 30 Nature Challenge: French

survey. Available online at: http://goo.gl/rVT3Lk

Nisbet, E. K., and Zelenski, J. M. (2011). Underestimating nearby nature: affec-

tive forecasting errors obscure the happy path to sustainability. Psychol. Sci. 22,

1101–1106. doi: 10.1177/0956797611418527

Nisbet, E. K., and Zelenski, J. M. (2013). The NR-6: a new brief measure of nature

relatedness. Front. Psychol. 4:813. doi: 10.3389/fpsyg.2013.00813

Nisbet, E. K., Zelenski, J. M., and Murphy, S. A. (2009). The nature relat-

edness scale: linking individuals’ connection with nature to environmental

concern and behavior. Environ. Behav. 41, 715–740. doi: 10.1177/0013916508

318748
∗Nisbet, E. K., Zelenski, J. M., and Murphy, S. A. (2011). Happiness is in our

nature: exploring nature relatedness as a contributor to subjective well-being.

J. Happiness Stud. 12, 303–322. doi: 10.1007/s10902-010-9197-7

Nobel, J. (2007, April 9). Eco-anxiety: Something else to worry about [Electronic

version]. The Inquirer. Retrieved from Available online at: http://www.philly.

com

∗Okvat, H. A. (2011). A Pilot Study of the Benefits of Traditional and

Mindful Community Gardening for Urban Older Adults’ Subjective Well-Being.

Unpublished doctoral thesis, Arizona State University, Tempe, AZ.

Orr, D. W. (1993). “Love it or lose it: the coming biophilia revolution,” in The

Biophilia Hypothesis, eds S. Kellert and E. O. Wilson (Washington, DC: Island

Press), 415-440.

Overton, R. C. (1998). A comparison of fixed-effects and mixed (random-effects)

models for meta-analysis tests of moderator variable effects. Psychol. Methods 3,

354–379. doi: 10.1037//1082-989X.3.3.354

Plaut, V. C., Adams, G., and Anderson, S. L. (2009). Does attractiveness buy

happiness? “it depends on where you’re from”. Pers. Relat. 16, 619–630. doi:

10.1111/j.1475-6811.2009.01242.x

Randall, R. (2009). Loss and climate change: the cost of parallel narratives.

Ecopsychology 1, 118–129. doi: 10.1089/eco.2009.0034

Reis, H. T., Sheldon, K. M., Gable, S. L., Roscoe, J., and Ryan, R. M. (2000).

Daily well-being: the role of autonomy, competence, and relatedness. Pers. Soc.

Psychol. Bull. 26, 419–435. doi: 10.1177/0146167200266002
∗Reist, D. M. (2004). Materialism vs. an Ecological Identity: Towards an Integrative

Framework for a Psychology of Sustainable Living. Unpublished doctoral thesis,

University of Toronto, Toronto, ON.

Richard, F. D., Bond, C. F. Jr., and Stokes-Zoota, J. J. (2003). One hundred years

of social psychology quantitatively described. Rev. Gen. Psychol. 7, 331–363. doi:

10.1037/1089-2680.7.4.331

Rusbult, C. E., and Arriaga, X. B. (2000). “Interdependence in personal relation-

ships,” in The Social Psychology of Personal Relationships, eds W. Ickes and S.

Duck (Chichester: Wiley), 79–108.

Rusbult, C. E., Martz, J., and Agnew, C. (1998). The investment model scale: mea-

suring commitment level, satisfaction level, quality of alternatives, and invest-

ment size. Pers. Relat. 5, 357–391. doi: 10.1111/j.1475-6811.1998.tb00177.x

Ryan, R. M., and Deci, E. L. (2001). On happiness and human potentials: a review

of research on hedonic and eudaimonic well-being. Annu. Rev. Psychol. 52,

141–166. doi: 10.1146/annurev.psych.52.1.141

Ryan, R. M., and Frederick, C. (1997). On energy, personality, and health: sub-

jective vitality as a dynamic reflection of well-being. J. Pers. 65, 529–565. doi:

10.1111/j.1467-6494.1997.tb00326.x

Ryan, R. M., Weinstein, N., Bernstein, J., Brown, K. W., Mistretta, L., and Gagné,

M. (2010). Vitalizing effects of being outdoors and in nature. J. Environ. Psychol.

30, 159–168. doi: 10.1016/j.jenvp.2009.10.009

Ryff, C. D. (1989). Happiness is everything, or is it? Explorations on the meaning of

psychological well-being. J. Pers. Soc. Psychol. 57, 1069–1081. doi: 10.1037/0022-

3514.57.6.1069

Ryff, C. D. (1995). Psychological well-being in adult life. Curr. Dir. Psychol. Sci. 4,

99–104. doi: 10.1111/1467-8721.ep10772395

Ryff, C. D., and Keyes, C. L. (1995). The structure of psychological well-being

revisited. J. Pers. Soc. Psychol. 69, 719–727. doi: 10.1037/0022-3514.69.4.719

Sandvik, E., Diener, E., and Seidlitz, L. (1993). Subjective well-being: the con-

vergence and stability of self-report and non-self report measures. J. Pers. 61,

317–342. doi: 10.1111/j.1467-6494.1993.tb00283.x

Sarason, I. G., Smith, R. E., and Diener, E. (1975). Personality research: components

of variance attributable to the person and the situation. J. Pers. Soc. Psychol. 32,

199–204. doi: 10.1037/0022-3514.32.2.199

Scannell, L., and Gifford, R. (2013). The role of place attachment in receptivity

to local and global climate change messages. Environ. Behav. 45, 60–85. doi:

10.1177/0013916511421196

Schooler, J. (2011). Unpublished results hide the decline effect. Nature 470, 437.

doi: 10.1038/470437a

Schultz, P. W. (2001). Assessing the structure of environmental concern: concern

for self, other people, and the biosphere. J. Environ. Psychol. 21, 1–13. doi:

10.1006/jevp.2001.0227

Schultz, P. W. (2002). “Inclusion with nature: the psychology of human-nature

relations,” in Psychology of Sustainable Development, eds P. Schmuck and W. P.

Schultz (Norwell, MA: Kluwer Academic Publishers), 62–78. doi: 10.1007/978-

1-4615-0995-0_4
∗Schultz, P. W., and Tabanico, J. (2007). Self, identity, and the natural environment:

exploring implicit connection with nature. J. Appl. Soc. Psychol. 37, 1219–1247.

doi: 10.1111/j.1559-1816.2007.00210.x

Schulze, R. (2007). Current methods for meta-analysis: approaches, issues, and

developments. Z. Psychol. 215, 90–103. doi: 10.1027/0044-3409.215.2.90

Frontiers in Psychology | Cognitive Science September 2014 | Volume 5 | Article 976 | 14

http://environment.yale.edu/uploads/6Americas2009.pdf
http://environment.yale.edu/uploads/6Americas2009.pdf
http://goo.gl/5vpmG8
http://goo.gl/rVT3Lk
http://www.philly.com
http://www.philly.com
http://www.frontiersin.org/Cognitive_Science
http://www.frontiersin.org/Cognitive_Science
http://www.frontiersin.org/Cognitive_Science/archive


Capaldi et al. Nature connectedness and happiness: a meta-analysis

Seligman, M. E. P., Steen, T. A., Park, N., and Peterson, C. (2005). Positive psychol-

ogy progress: empirical validation of interventions. Am. Psychol. 60, 410–421.

doi: 10.1037/0003-066X.60.5.410

Sharpe, D. (1997). Of apples and oranges, file drawers and garbage: why validity

issues in meta-analysis will not go away. Clin. Psychol. Rev. 17, 881–901. doi:

10.1016/S0272-7358(97)00056-1

Steel, P., Schmidt, J., and Schultz, J. (2008). Refining the relationship between per-

sonality and subjective well-being. Psychol. Bull. 134, 138–161. doi: 10.1037/

0033-2909.134.1.138

Steyer, R., Schwenkmezger, P., Notz, P., and Eid, M. (1997). Der Mehrdimensionale

Befindlichkeitsfragebogen (MDBF) [The Multidimensional Comfort

Questionnaire (MDBF)]. Göttingen: Hogrefe.
∗Tam, K. (2013a). Concepts and measures related to connection to nature:

Similarities and differences. J. Environ. Psychol. 34, 64–78. doi: 10.1016/j.jenvp.

2013.01.004

Tam, K. (2013b). Dispositional empathy with nature. J. Environ. Psychol. 35,

92–104. doi: 10.1016/j.jenvp.2013.05.004

Tam, K. (2014). Construct Development on Research in Human-Nature

Relationship. Presented at the Sustainability Psychology Pre-Conference at

the Annual Meeting of the Society for Personality and Social Psychology,

Austin, TX.

Thoits, P. A., and Hewitt, L. N. (2001). Volunteer work and well-being. J. Health

Hum. Behav. 42, 115–131. doi: 10.2307/3090173
∗Trull, G. (2008). Planting the Seeds of Change: Evaluation of the Impacts of

Community Gardens on Well-Being and Connections to Community and Nature

in First Nations’ Youth. Unpublished master’s thesis, Lakehead University,

Thunder Bay, ON.

Ulrich, R. S. (1993). “Biophilia, biophobia, and natural landscapes,” in The

Biophilia Hypothesis, eds S. Kellert and E. O. Wilson (Washington, DC: Island

Press), 73–137.

United Nations Population Division. (2002). World Urbanization Prospects:

The 2001 Revision. Available online at: http://www.un.org/esa/population/

publications/wup2001/wup2001dh.pdf

Unsworth, S. J., Levin, W., Bang, M., Washinawatok, K., Waxman, S. R., and

Medin, D. L. (2012). Cultural differences in children’s ecological reasoning

and psychological closeness to nature: evidence from menominee and euro-

pean american children. J. Cogn. Cult., 17–29. doi: 10.1163/156853712X6

33901

Venhoeven, L. A., Bolderdijk, J. W., and Steg, L. (2013). Explaining the para-

dox: how pro-environmental behaviour can both thwart and foster well-being.

Sustainability 5, 1372–1386. doi: 10.3390/su5041372

Waterman, A. S. (1993). Two conceptions of happiness: contrasts of personal

expressiveness (eudaimonia) and hedonic enjoyment. J. Pers. Soc. Psychol. 64,

678–691. doi: 10.1037/0022-3514.64.4.678

Waterman, A. S. (2008). Reconsidering happiness: a eudaimonist’s perspective.

J. Posit. Psychol. 3, 234–252. doi: 10.1080/17439760802303002

Watson, D., Clark, L. A., and Tellegen, A. (1988). Development and validation of

brief measures of positive and negative affect: the PANAS scales. J. Pers. Soc.

Psychol. 54, 1063–1070. doi: 10.1037//0022-3514.54.6.1063

White, M. P., Alcock, I., Wheeler, B. W., and Depledge, M. H. (2013). Would you

be happier living in a greener urban area? A fixed-effects analysis of panel data.

Psychol. Sci. 24, 920–928. doi: 10.1177/0956797612464659

Williams, R. B., and Schneiderman, N. (2002). Resolved: psychosocial interventions

can improve clinical outcomes in organic disease (pro). Psychosom. Med. 64,

552–557. doi: 10.1097/01.PSY.0000023410.02546.5D

Witter, R. A., Okun, M., Stock, W. A., and Haring, M. J. (1984). Education and

subjective well-being: a meta-analysis. Educ. Eval. Policy An. 6, 165–173. doi:

10.2307/1163911

Witter, R. A., Stock, W. A., Okun, M. A., and Haring, M. J. (1985). Rev. Relig. Res.

26, 332–342. doi: 10.2307/3511048

Wilson, E. O. (1984). Biophilia. Cambridge, MA: Harvard University Press.
∗Wolsko, C., and Lindberg, K. (2013). Experiencing connection with nature:

the matrix of psychological well-being, mindfulness, and outdoor recreation.

Ecopsychology 5, 80–91. doi: 10.1089/eco.2013.0008

World Health Organization. (2001). Mental Health: A Call for Action by World

Health Ministers. Available online at: http://www.who.int/mentalhealth/media/

en/249.pdf
∗Zelenski, J. M., and Nisbet, E. K. (2014). Happiness and feeling connected:

the distinct role of nature relatedness. Environ. Behav. 46, 3–23. doi:

10.1177/0013916512451901

Conflict of Interest Statement: The authors declare that the research was con-

ducted in the absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Received: 31 March 2014; accepted: 18 August 2014; published online: 08 September

2014.

Citation: Capaldi CA, Dopko RL and Zelenski JM (2014) The relationship between

nature connectedness and happiness: a meta-analysis. Front. Psychol. 5:976. doi:

10.3389/fpsyg.2014.00976

This article was submitted to Cognitive Science, a section of the journal Frontiers in

Psychology.

Copyright © 2014 Capaldi, Dopko and Zelenski. This is an open-access article dis-

tributed under the terms of the Creative Commons Attribution License (CC BY). The

use, distribution or reproduction in other forums is permitted, provided the original

author(s) or licensor are credited and that the original publication in this jour-

nal is cited, in accordance with accepted academic practice. No use, distribution or

reproduction is permitted which does not comply with these terms.

∗References marked with an asterisk were used in the current meta-analysis.

www.frontiersin.org September 2014 | Volume 5 | Article 976 | 15

http://www.un.org/esa/population/publications/wup2001/wup2001dh.pdf
http://www.un.org/esa/population/publications/wup2001/wup2001dh.pdf
http://www.who.int/mental_health/media/en/249.pdf
http://www.who.int/mental_health/media/en/249.pdf
http://dx.doi.org/10.3389/fpsyg.2014.00976
http://dx.doi.org/10.3389/fpsyg.2014.00976
http://dx.doi.org/10.3389/fpsyg.2014.00976
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://www.frontiersin.org
http://www.frontiersin.org/Cognitive_Science/archive

	The relationship between nature connectedness and happiness: a meta-analysis
	Introduction
	Methods
	Inclusion and Exclusion Criteria
	Search Strategies
	Coding Procedure
	Statistical Methods
	Effect size
	Aggregation of findings
	Moderator analyses


	Results
	Overview of Included Studies
	Overall Effect Size and Statistical Significance
	Analysis of Heterogeneity
	Outliers and Extremely Large Samples
	Investigation of Potential Moderators
	Publication status
	Gender
	Year
	Age
	Type of happiness
	Positive affect
	Life satisfaction
	Vitality

	Measure of nature connectedness
	Connectedness to nature
	Inclusion of nature in self
	Nature relatedness



	Discussion
	Acknowledgments
	Supplementary Material
	References


